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NATIONAL TECHNICAL 
INFORMATION SERVICE (NTIS) 
KEY TELEPHONE NUMBERS 


Business hours: Monday thru Friday 
8:30 am to 5:30 pm 


TO PLACE AN ORDER 
Regular service (703) 487-4650 
RUSH service (800) 336-4700 
in Virginia (703) 487-4700 

Subscription orders (703) 487-4630 
Fax (703 321-8547 
Telex 89-9405 or 64617 
Online ordering: Dialog (Command: Dialorder) 

OCLC (Command: NTI, NTI) 

ORBIT (Command: Order NTIS) 

STN (Command: Order NTI) 


OTHER ASSISTANCE 

For general information (703) 487-4600 
For help in identifying a title for sale (703) 487-4780 
For help in tracing an order (703) 487-4660 
For help with NTIS Deposit Accounts (703) 487-4064 
Federal Computer Products Center (703) 487-4763 
Licensing Government-owned inventions (703) 487-4732 


For a FREE copy of the NTIS Products & Services Catalog, please write or call 
(703) 487-4650 and ask for catalog number PR-827. 





ABOUT NTIS 


As a cornerstone of the technological publishing structure in 
the United States, the National Technical Information Service 
(NTIS) is a key participant in the development of advanced 
information products and services for the achievement of U.S. 
productivity and industrial innovation goals in the 1980’s. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports, and for sales 
of foreign technical reports and other analyses prepared by 
national and local government agencies and their contractors 
or grantees. 

And, it is the central source for: 

federally generated machine processable data files 
and software; 
licensing U.S. Government-owned patents. 

NTIS manages the: 

Center for the Utilization of Federal Technology 
(CUFT), which alerts U.S. industry to specially select- 
ed technology having immediate practical value; 
Federal Software Exchange Center, for the exchange 
of computer software among Federal agencies, with 
public availability through NTIS. 

Consequently, NTIS is one of the world’s leading processors 
of specialty information. 

The NTIS information collection is approaching two million 
titles, several hundred thousand of which contain foreign tech- 
nology or foreign marketing information. All are permanently 
available for sale, either directly from 80,000 titles in shelf 
stock or from microform master copies of documents that are 
less in demand. Annually, NTIS supplies its customers with 
more than six million documents and microforms, shipping 
about 24,000 information items daily. 


Full summaries of current U.S. and foreign research reports 
and other specialized information, in hundreds of subject cat- 
egories, are published regularly by NTIS in a wide variety of 
newsletters, journals, and indexes, and in a variety of sub- 
scription formats for other Federal agencies. The complete 
texts of the technical reports cited are sold in paper and 
microform. 

Some 60,000 new technical reports of completed research 
are added annually to the NT/S Bibliographic Database. Any- 
one seeking the latest technical reports or wanting to compile 
unique subject groups of abstracts may search the NTIS Bibli- 
ographic Database online using the services of vendors or 
organizations that maintain the NTIS database for public use. 
The whole database in machine readable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research 
from worldwide information sources are available as NTIS 
Published Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may sub- 
scribe to a standing order microfiche service (SRIM) which 
enables them to automatically receive the full texts of only 
those documents relating to their individual requirements. 

NTIS sells its technical information products and services 
under the provisions of Title 15 of the U.S. Code (1151-7). The 
law established a clearinghouse for scientific, technical, and 
engineering information within the Department of Commerce 
and directed that it be self-supporting. 

NTIS, therefore, is a unique Government agency supported 
by its customers. All costs, such as salaries, manufacturing, 
information acquisition, marketing and postage, are paid from 
sales income; not from tax-supported congressional appro- 
priations, certain developmental programs excepted. 


a) 


HOW TO ORDER 


Availability 


NTIS announces reports supplied from ‘many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&l), each bibliographic entry shows where the document 
may be obtained. NTIS shows such information in two places 
in its citations—a short, primary entry on the first line of the 
citation to the right of the NTIS order number, and a second- 
ary entry that immediately precedes the abstract. 

Reports available from NTIS have various price codes, 
actual prices, or the word “Subscription” or “Standing Order” 
printed in the primary availability statement. Reports not 
available from NTIS have the words ‘‘Not Available NTIS”’ 
printed there. 


Not Available NTIS 


To find where to order reports listed as ‘‘Not Available NTIS,” 
‘ook at the entry just before the abstract for the secondary 
availability statement. There are a variety of statements on 
availability varying from an entry that tells where the report 
was published to specific ordering instructions such as “Paper 


copy available from ERIC Document Reproduction Service.’ 
When NTIS can supply specific ordering instructiors, it does 
so. However, when such information is not available to NTIS, 
contact your local librarian, who may be able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 


If the primary availability statement is a price code entry such 
as ‘‘PC AQ1,” you can place your order directly with NTIS. A 
report may be available in paper copy (PC) or microfiche (MF) 
or both; if both forms are available, price codes will be given 
for both PC and MF. Software programs and datafiles are 
available as tapes (T) or diskettes (D). To determine the 
current price, consult the price-code iable printed on the 
outside back cover of the most current issue of GRA&I. Then, 
please use the order form bound into GRA&I, or a copy, to 
place your order. Be sure to include the NTIS order number, 
the quantity, form, and the order fulfillment options you want— 
eg, magnetic tape mode. 


Media Code 


GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS’ market- 
ing efforts. Please include this code when ordering. 





Delivery 
Options 


Express 


Rush 


NTIS DELIVERY AND ORDERING OPTIONS 


Sales Desk Business Hours: 7:45 a.m. - 5:00 p.m. Eastern Standard Time 


NTIS In-house 
Processing 


Class of 
Delivery 


Guaranteed? 
24 hours 


Guaranteed? 


Overnight’ 
Courier 


First Class 


Phone Numbers 


(800) 336-4700 
VA (703) 487-4700 


(800) 336-4700 


Service 
Charge 


$22.00 
Per Item 


$12.00 


24 hours 


Guaranteed? 
24 hours 


or equivalent 
Customer Pickup 
8:30-5:00 


First Class 
or equivalent 


Regular® 
2-3 days 


Stocked Reports 


VA (703) 487-4700 


(800) 336-4700 
VA (703) 487-4700 


Per Item 


$12.00 
Per Item 


$2.00 
Handling Fee 
Per Order 


(703) 487-4650 


‘Express Order Service guarantees overnight delivery. Express orders received by 1 p.m. (EST) on any working day are in your hands by 3 p.m. 


(local time) the following working day for reports in stock. 


?Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. 
Toll free ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, 
or MasterCard. Standard $3.00 handling fee is waived on all express and rush orders, QuikSERVICE, or pickup at NTIS. 

*Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 


Ordering Options Available 24 Hours a Day 


89-9405 or 64617 

(703) 321-8547 

DIALOG (Command: Dialorder) 
ORBIT (Command: Order NTIS) 


Telex: 
Telecopier or Facsimile: 
Online: 


STN International (Command: Order NTI) 


OCLC (Command NTI, NTI) 


NTIS/QuikSERVICE 
Call (703) 487-4770 for details. 


Code-A-Phone: (703) 487-4650 
Available after business hours and 
weekends to record your orders only 


NOTE: Whether you request Express Order, Rush Order, or Regular service, your orders always receive our best attention. NTIS is required by law to recover costs, 


and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS sub- 
ject classification. This scheme uses 38 broad subject catego- 
ries which are further separated into over 350 subcategories. 
The full bibliographic citation is given only once in the report 
announcements section under its primary NTIS category. There 
are no cross references except in the indexes. Within a sub- 
category, entries are listed alphanumerically by the NTIS order 
number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject catego- 


ries are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of 
the Reports Announcements section of the journal. In the body 
of the journal, each entry is assigned a six digit abstract number 
which appears in italics above the report accession number. 
The digit on the extreme left indicates the year that the item is 
announced (for example 900,001 will be the first one for 1989). 
The abstract numbers run consecutively from the first issue 
each year through the last. Specific citations can be located by 
searching the indexes by keyword, personal author name, 
corporate author name, contract number, grant number, report 
number, or NTIS order number. The abstract number of the 
main entry in the Reports Announcement section is given with 
each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 


Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
Instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 


Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial Intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building Industry Technology 


Subcategories: Architectural Design & Environmental Engineering; Build- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 


Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 


Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 
trial Chermistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propellants 


Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propellants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 


Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Heaith Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Vhera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Piasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equiprnent; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned “spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 


Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regional Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 


The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. in addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technclogy. Either alphanumeric 
category codes or the titles can be used in creating 


subsets. 


For further information, request the free NTIS Subject Category 


Descriptions, PR-832. 





PRODUCTS 


ABOUT 
ABSTRACT 
NEWSLETTERS 


ABOUT 
PUBLISHED 
SEARCHES 


ABOUT 
PRODUCT 
FORMATS 


Abstract Newsletters announce in 26 subject categories summaries of most unclassified fed- 
erally funded research as it is completed and made available to the public. Abstracts of reports 
appear in as many categories as appropriate, and do so within a few weeks of their receipt 
from the originating agencies. Generally, the technical report summaries have been prepared 
by the author. The final issue of the year is a subject index containing up to 10 subject postings 
and an NTIS Order/Report Number index. The titles of newsletters available on subscription 
are: 


Administration & Management Government Inventions for Licensing 
Agriculture & Food Health Care 

Behavior & Society Library & Information Sciences 
Biomedical Technology & Manufacturing Technology 

Human Factors Engineering Materials Sciences 

Building Industry Technology Medicine & Biology 

Business & Economics Natural Resources & Earth Sciences 
Chemistry Ocean Technology & Engineering 
Civil Engineering Physics 

Communication Problem-Solving Information for 
Computers, Control & State & Local Governments 
Information Theory Transportation 

Electrotechnology Urban & Regional Technology 
Energy & Development 

Environmental Pollution & Control 

Foreign Technology 


All are weekiy publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Government research and development at a cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, but only in the subject areas you select. You 
get the reports in microfiche without having to track down a specific report and order it. For full 
control of your SRIM collection, you can order the quarterly index service (cumulated annually). 
For further details, telephone SRIM information (703) 487-4640 or write to NTIS. 


Published Searches® are bibliographies, with abstracts in most cases, prepared in anticipation 
of user’s needs. The NTIS Bibliographic Database, as well as international databases covering 
subjects from food sciences to pollution to management is the source for the bibliographies. To 
get a copy of the Master Catalog of Published Searches®, listing the more than 3,000 bibliogra- 
phies available, write to the Published Search Product Manager, NTIS. 


Products listed in GRA&I are available in a variety of formats. 

Paper copy (PC)—copies or reprints of the original report. 

Microfiche (MF)— 105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm— 16mm and 35 mm. 

Magnetic tape—9 track recording modes. 

Floppy Diskette—for IBM-PC and compatible microcomputers. 





REPORTS 
ANNOUNCEMENTS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Availability/Price codes 


Corporate/Performing organization 


SAMPLE ENTRY 


Subject Category 


Subcategory 


Abstract nurmber 832,782 


PB88-176359/GAR 


BUILDING INDUSTRY TECHNOLOGY 


Structural Analyses 


PC A16/MF A01 


California Univ., Richmond. Earthquake 


Engineering Research Center. 


Report title 


Experimenial Study of Seismic Response of 


R.C. Setback Buildings, 


B. M. Shahrooz, and J. P. Moehle. Oct 87, 362p 
UCB/EERC-87/16, NSF/ENG-87041 
Grant NSF-CEE83-16662 


A 1/4-scale model of a two-bay, six-story reinforced 
concrete ductile moment resisting frame having 50 
percent setback at the mid-height was designed . . . 


Personal authors Report date Page count 
Report number(s) 


Contract or grant number(s) 
Abstract 


ADMINISTRATION & 
MANAGEMENT 


Management Information Systems 


050,306 

DE90010834/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Enhancing a relational database: Stepwise, 
bottom-up design. 

D. S. Eaton. 1990, 14p SAND-89-2727C, CONF- 
9005167-4 

Contract AC04-76DP00789 

North American INGRES Users Association (NAIUA) 
conference, Salt Lake City, UT (USA), 6-10 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Relational databases have gained in popularity over 
previous methods for many reasons. Users like them 


for their simplicity. Users and developers appreciate 
the data independence features of relaticnal systems; 
details of storage structures and access strategies are 
left to the database software itself. Finally, relational 
databases, properly designed, can be easily modified 
for various new requirements or as a planned “bottom- 
up” design step toward a corporate information 
system. The enhancement described here consisted 
of changing a mainframe database containing informa- 
tion about companies to add another customer’s infor- 
mation including current company, company address, 
and historical company data. 


Management Practice 


050,307 

AD-A222 713/0/GAR PC A04/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Examination of Various Methods Used in Support 
of Concurrent Engineering. 

Final rept. 

J. P. Pennell, and W. E. Akin. Mar 90, 64p IDA-P- 
2318, IDA/HQ-89-34895, SBI-AD-E501 236 

Contract MDA903-89-C-0003 


IDA Paper P-2318, An Examination of Various Meth- 
ods Used in Support of Concurrent Engineering, is a 


supplement to IDA Report R-338, The Role of Concur- 
rent Engineering in Weapons System Acquisition. The 
intended audience for this paper includes people who 
want to start using concurrent engineering within their 
projects or programs, managers who are considering 
how to use concurrent engineering, and research di- 
rectors who are developing programs to provide the 
methods and technologies needed for concurrent en- 
gineering. This paper is intended to help them under- 
stand how the methods used in support of other con- 
current engineering effort could be beneficial to them. 


050,308 


AD-A223 160/3/GAR PC A10/MF A02 
Massachusetts Inst. of Tech., Cambridge. Lab. for In- 
formation and Decision Systems. 

Effect of Organizational Structure on Performance 
of Decision Making Teams. 

Doctoral thesis. 

V. Y. Jin. May 90, 218p Rept no. LIDS-TH-1976 
Contracts N00014-85-K-0782, N00014-84-K-0519 


Distributed decision making (DDM) organizations con- 
sist of human decision makers (DMs) and equipment, 
structured so as to accomplish a set of given tasks. A 
multi-person, model-driven experiment has been de- 
signed to investigate the effect of organization struc- 
ture on performance. The experiment has been de- 
signed on the basis of an existing mathematical model 
of interacting DMs and organizational structures. In the 


1 





ADMINISTRATION & MANAGEMENT 
Management Practice 


experiment, a distributed decision making environment 
was created. Two organizational structures were used 
in the investigation: a parallel organization and a hier- 
archical organization. The experimental results show 
that the variation in performance is less between dif- 
ferent teams than between individual DMs within a 
team. Therefore, organizational performance is more 
predictable than individual performance. Interaction 

DMs in an organization compensates for differ- 
ences in individual lormance characteristics. The 
main controlled variable in the experiment was the 
available time for perform a task. Decrease in available 
time introduced time pressure. The experimental re- 
sults confirm a hypothesis which predicts that with de- 
creasing available time, a significant degradation of 
performance occurs first in the organization which has 
the highest minimum required workload. These results 
are consistent with the findings from the theoretical 
model. Furthermore, the critical value of the ratio of 
response time to available time for doing a task is an 
observable measure of the bounded rationality con- 
straint and can be used as a key parameter in organi- 
zation design. (kr) 


050,309 
AD-A223 214/8/GAR PC A18/MF A03 
London School of Economics and Political Science 
(England). 
Handling Decision Problems: a Structuring Lan- 
and Interactive Modules. 

inal rept. 1 Sep 87-3 Oct 89. 

P. C. Humphrey, and A. D. Wisudha. 28 Dec 89, 


424p 
Contract DAJA45-85-C-0037 


This research surveys and describes the potential ap- 
plications of 58 tools for structuring and analyzing de- 
cision problems. It examines the mode of operation 
and support capabilities of the more promising tools in 
detail and concludes with an overall evaluation and 
guidelines for future tool development. This research 
is an extention to, and update of: (1) Method and Toois 
for Structuring and Analyzing Decision Problems and 
(2) Building a Decision Structuring Library. This docu- 
ment contains the following research: Decision confer- 
ence: Description, analysis and implications for group 
decision support; Analysis of decision conferences: In- 
terpretation of decision maker’s activities in problem 
identification, problem expressing and problem struc- 
turing; Analysis of the Stratum-specific information 
equipment and group identification processes in deci- 
sion conferencing; The impact of the groups cognition 
pressures in problem formulation (model building) ac- 
tivities during DC. (kr) 


050,310 
N90-21529/4/GAR 
Alabama Univ. in Huntsville. 


—s Intelligent Systems. 
Final Report. 


D. Rochowiak. Aug 89, 43p NAS 1.26:184982, UAH- 
RR-804, NASA-CR-184982 
Contract NCC8-13 


Some of the issues connected to the development of a 
bureaucratic system are discussed. Emphasis is on a 
layer multiagent approach to distributed artificial intelli- 
gence (DAI). The division of labor in a bureaucracy is 
considered. The bureaucratic model seems to be a fer- 
tile model for furtixer examination since it allows for the 
growth and change of system components and system 
protocols and rules. The first part of implementing the 
system would be the construction of a frame based 
reasoner and the appropriate B-agents and E-agents. 
The agents themselves should act as objects and the 
E-objects in particular should have the capability of 
taking on a different role. No effort was made to ad- 
dress the problems of automated failure recovery, 
problem decomposition, or implementation. Instead 
what has been achieved is a framework that can be 
developed in several distinct ways, and which provides 
a _ set of metaphors and issues for further re- 
search. 


PC A03/MF A01 


050,311 

PBS0-248675/GAR PC E05/MF E05 

— Univ., Brighton (England). Inst. of Manpower 
ies. 


Defining —— Skills. 

W. Hirsh. c1989, 37p IMS-185, ISBN-1-85184-089-3 
Also pub. as Sussex Univ., Brighton (England). Inst. of 
Manpower Studies rept. nos. CN-1021 and EMPLOY- 
MENT BRIEF-18. 


Expressions of many different kinds are used to de- 
scribe what it takes to make a good manager and the 
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study calls these expressions ‘managerial skill lan- 
guages’. The IMS research study illustrates what kinds 
of manageria! skill languages are currently used, and 
where they have come from. The paper examines 
what happens when employers try to make practical 
use of these skill languages, summarizes good prac- 
tice and looks at the implications of the experience for 
the national debate on management competence. The 
paper concludes with some research issues. (Copy- 
right (c) Institute of Manpower Studies, 1989.) 


Personnel Management, Labor 
Relations & Manpower Studies 


050,312 

AD-A222 858/3/GAR PC AO5/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Financial Assessment for Senior Military Officers. 
Study project. 

J. M. Owendoff. 30 Mar 90, 100p 


Senior military officers are sensitive to assessing their 
professional, behavioral and physical well-being. How- 
ever, their financial well-being is often given little time. 
This paper serves to get officers started in working on 
their financial well-being. The information is a practical 
guide to assess their financial status, analyze their net 
worth and spending habits, adjust any insurance poli- 
cies to be more cost effective, review financial invest- 
ment options and prepare a financial strategy for build- 
ing a living estate. Figures have been included for offi- 
cers to complete. The expected outcome after follow- 
ing the guidelines in the paper is that an officer will 
recognize his or her current financial status and devel- 
op a — for the future. Keywords: Financial as- 
sessment, Senior military officers, Military personnel, 
Financial management, Investments, Insurance. (jg) 


050,313 

AD-A222 892/2/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. 

Navy Nurse Corps Compensation. 

Final rept. 

T. W. Cooke. Sep 89, 34p Rept no. CRM-89-191 


This research memorandum summarizes CNA’s 
recent research on the relative compensation of Navy 
nurses. Nurse Corps compensation is regular military 
compensation and does not include special pays. 
Comparisons with compensation of civilian nurses are 
made for several levels of experience and for the 
nurse anesthetist specialist. The effect of changing rel- 
ative military compensation on retention at the end of 
initial obligation is estiriated with data from FY 1983 
through FY 1987. (kr) 


050,314 

AD-A222 893/0/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. 
Concurrent versus Enlistment ASVAB in Evalua- 
tion of New Tests. 

Final rept. 

D. R. Divgi. Mar 90, 17p Rept no. CRM-89-234 


New kinds of tests are being evaluated as potential 
additions to the Armed Services Vocational Aptitude 
Battery (ASVAB). They are compared on the basis of 
the criterion variance they explain when added to the 
ASVAB. The evaluation may use scores on the ASVAB 
given during enlistment processing, or a new ASVAB 
may be administered concurrently with the new tests. 
This paper compares these two research designs in 
terms of their effect on evaluation of new tests. The 
analysis uses Infantry data from the Marine Corps’ Job 
Performance Measurements project, in which concur- 
rent as well as enlistment ASVAB scores are available. 
While lower increments in explained variances are ob- 
tained when the ASVAB in concurrent, the difference 
between the administrations is small compared to vari- 
ous across criterion variables and occupational areas. 
Keywords: Aptitude tests, Enlisted personnel, Marine 
corps personnel, Performance(human), Predictions, 
Proficiency, Scoring, Test construction, Test methods, 
Validation. (SDW) 
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PB90-248667/GAR PC E09/MF E09 

— Univ., Brighton (England). Inst. of Manpower 
itudies. 


Under-Utilisation of Women in the Labour Market. 
H. Metcalf, and P. Leighton. c1989, 123p IMS-172, 
ISBN-1-85184-075-3 

Also pub. as Sussex Univ., Brighton (England). Inst. of 
Manpower Studies rept. no. CN-966D. Sponsored by 
fae) Opportunity Commission, Manchester (Eng- 
and). 


The Institute of Manpower Studies investigates the 
practicality of drawing on the increased participation 
and improved utilization of women in the labor force. 
The study reviews existing information and data 
sources in order to assess the composition of the non- 
participating stock, identify and evaluate the con- 
straints to increasing their employment and to explore 
the feasibility of reducing those constraints. A similar 
assessment in respect of the under-utilization of 
women in employment is made. Where possible the 
costs and benefits of reducing constraints are as- 
sooo) (Copyright (c) Institute of Manpower Studies 
1989. 


050,316 


PB90-248683/GAR PC E09/MF E09 
Sussex Univ., Brighton (England). Inst. of Manpower 
Studies. 

Job-Sharing in the National Health Service. 

N. Meager, J. Buchan, and C. Rees. c1989, 169p 
IMS-174, ISBN-1-85184-077-X 

Also pub. as Sussex Univ., Brighton (England). Inst. of 
Manpower Studies rept. no. CN-1023A. 


The report presents the findings of the first national 
survey of job-share practice in the National Health 
Service (NHS). All Health Authorities and Boards in the 
UK were surveyed in early 1989 (166 responses; over- 
all response rate 73 percent), and the survey data 
were complemented by detailed information obtained 
in thirty two in-depth case studies of job-sharers and 
their managers. (Copyright (c) Institute of Manpower 
Studies 1989.) 
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PB90-248758/GAR PC E05/MF E05 
Sussex Univ., Brighton (England). Inst. of Manpower 
Studies. 

Retaining Women Employees: Measures to Coun- 
teract Labour Shortage. 

H. Metcalf. c1990, 88p IMS-190, ISBN-1-85184-093- 
1 


Also pub. as Sussex Univ., Brighton (England). Inst. of 
Manpower Studies rept. no. CN-1062B. 


The two main aims of the study are to: investigate a 
number of aspects of the types of actions taken by em- 
ployers to retain female employees; and provide an as- 
sessment of the current spread of retention strategies 
among employers. The main types of practices exam- 
ined in the study are: flexible working-time practices, 
childcare assistance, maternity benefits and career- 
breaks, and other practices which made women hap- 
pier at work and therefore might reduce wastage, 
through compensating for past discrimination (such as 
personal effectiveness training), reducing current dis- 
crimination (such as Equal Opportunities training for 
managers, special measures to deal with sexual har- 
assment), or offering perks women specifically want. 
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PB90-248808/GAR PC E03/MF E03 
Sussex Univ., Brighton (England). Inst. of Manpower 
Studies. 

Collective Bargaining in Europe: Beyond 1992. The 
Hitachi Lecture (8th) Delivered at the University of 
Sussex in December 1989. 

B. Callaghan. c1989, 20p IMS-187 


The paper discusses the belief that the trend towards 
a single product market in Europe will be accompanied 
by a trend towards a single labor market in Europe. 
This single European market is the ‘1992 program.’ 
The concept will mean that firms will look to emulate 
the highest performance standards in Europe while 
trade will make earnings comparisons. In addition, the 
paper discusses: the collective bargaining agenda, the 
political, legal, and collective bargaining framework 
and the Social Charter and European competitiveness. 
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PB90-780461/GAR PC E05/MF A014 
University Research Corp., Bethesda, MD. 





FLEXIPLACE: A Workshop for Supervisors, Em- 

fm me and Personnel Specialists (Participant 
indouts). Volume 1. 

Final rept. 

J. D. Baker, and J. V. Zottoli. 14 Jun 90, 24p 

Contract OPM-20-12-0183-ZA 

See also Volume 2, PB90-780479. Sponsored by 

Office of Personnel Management, Washington, DC. 

pind oo in set of 4 reports PC E99, PB90- 


The document was developed for participants in the 
FLEXIPLACE training course. It provides the partici- 
pant with agenda, ‘Key Issues’ Worksheets, a story- 
board for the slides and an evaluation form. The learn- 
ing objectives for the course include the ability to refer- 
ence the President’s Council on Management Im- 
provement’s (PCMI) Guidelines for FLEXIPLACE, 
identifying and applying the ‘Key Issues’ to their FLEX- 
IPLACE situation and developing an ‘Action Plan’. 


050,320 

PB9U-780479/GAR PC E07/MF A01 
Office of Personnel Management, Washington, DC. 
President’s Council on Management Improve- 
ment’s Guidelines for Pilot Flexible Workplace Ar- 
rangements, Volume 2. 

Final rept. 

W. Joice, and T. Cowley. Jan 90, 58p 

See also Volume 1, PB90-780461 and Volume 3, 
PB90-780487. Sponsored by General Services Admin- 
istration, Washington, DC., and President’s Council on 
Management Improvement, Washington, DC. 
ua in set of 4 reports PC E99, PB90- 


The purpose of the document is to facilitate the imple- 
mentation of FLEXIPLACE into various Federal agen- 
cies. The Guidelines site current law governing Feder- 
al employees and interprets them as they apply to 
FLEXIPLACE. It also provides suggestions on how to 
better conduct these arrangements, with the focus 
being on the interplay between supervisor and employ- 
ee. These Guidelines are not law, but are designed to 
be followed by all FLEXIPLACE employees. Another 
aspect of the Guidelines is the outlining of the feasibili- 
ty study being conducted by the Office of Personnel 
Management. 
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PB90-780487/GAR PC E06/MF A01 
University Research Corp., Bethesda, MD. 
FLEXIPLACE: A Workshop for Supervisors, Em- 
ployees and Personnel Specialists (instructor 
Guide). Volume 3. 

Final rept. 

J. D. Baker, and J. V. Zottoli. 14 Jun 90, 64p 
Contract OPM-20-12-0183-ZA 

See also Volume 2, PB90-780479 and Volume 4, 
PB90-780495. Sponsored by Office of Personnel Man- 
— Washington, DC. 

Also available in set of 4 reports, PC E99, PB90- 
780453. 


The document was developed for the instructors of the 
FLEXIPLACE training ccurse. It contains all the infor- 
mation the instructor needs to conduct the class such 
as, course agenda, course materials, seven lessons 
on FLEXIPLACE and two appendices (A sample letter 
to participants and Pre-Class Exercise). The learning 
objectives of the course include the ability to reference 
the President’s Council on Management Improve- 
ment’s (PCMI) Guidelines for FLEXIPLACE, identifying 
and applying the ‘Key Issues’ to the participants FLEX- 
IPLACE situation and developing an ‘Action Plan’. 


050,322 
PB90-780495/GAR AV E19 
University Research Corp., Bethesda, MD. 
FLEXIPLACE: A Workshop for Supervisors, Em- 
ployees and Personnel Specialists (Slides). 
Volume 4. 

Final rept. 

T. Allen, and J. D. Baker. 14 Jun 90, 56 slides 
Contract OPM-20-12-0183-ZA 

See also Volume 3, PB90-780487. Sponsored by 
Office of Personnel Management, Washington, DC. 
Also available in set of 4 reports PC E99, PB90- 
780453. 


The slides coincide with two lessons in the FLEXI- 
PLACE training course. They explore FLEXIPLACE 
precedents, advantages and disadvantages to both 
the organization and the employee, personal issues 
and key issues. The key issues of FLEXIPLACE are: 
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Isolation Problems, Perceptions, Workplace Layout, 
— Procedures, Supervision and Communica- 
ns. 


Public Administration & Government 


050,323 

AD-A222 957/3/GAR PC A99/MF E12 
General Accounting Office, Washington, DC. Office of 
the Comptroller General. 

Compendium of GAO’s Views on the Cost Saving 
Proposals of the Grace Commission. Volume 2. In- 
dividuai issue Analyses. 

19 Feb 85, 1316p Rept no. GAO/OCG-85-1-VOL-2 
Report to the Chairman, Senate Committee on Gov- 
ernmental Affairs. See also Volume 1, AD-A156 592. 


Contents: Federal management and administrative 
systems, Federal credit and cash management, De- 
fense and international affairs programs, Human serv- 
ices and wage protection programs, Natural resources 
and community development programs, Commerce 
and banking programs, Federal civilian personnel 
management, Property, printing, travel and transporta- 
tion management and civilian procurement, Federal 
automated data —— automation oper- 
ations, Revenue matters. (KR) 
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Technology Transfer 


050,324 

DE90010275/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Aerosol Dynamics Laboratory. 

a 4 Rader, and L. A. Mondy. Apr 90, 23p SAND-89- 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ aa Original copy available until stock is exhaust- 
ed. 


In past five years, Department 1510 has developed a 
state-of-the-art Aerosol Dynamics Laboratory (ADL). 
This report documents the current instrumentation and 
capabilities that exist in this laboratory. The ADL was 
developed from a variety of sources, with a primary 
contribution from Department 1510’s Independent Re- 
search and Development program in aerosol dynam- 
ics. Current capabilities of the ADL include: (1) genera- 
tion of calibration-quality monodisperse particles with 
diameters between 0.005 to 100 (mu)m, (2) real-time 
measurement of particle size distributions for particle 
diameters between 0.01 and 100 (mu)m, (3) in situ, 
real-time measurement of particle size distributions for 
particle diameters between 0.3 and 100 (mu)m, and (4) 
real-time measurement of particle charge distributions 
for particle diameters between 0.01 and 1.0 (mu)m. 14 
refs., 5 figs. (ERA citation 15:033000) 


050,325 

MIC-90-03230/GAR 

Canadian Workplace Autome%:..” 
Laval (Quebec). 

Information society: its human. _nsion. 

L. Deschenes. c1989, 60p SSC-CO28-1/43-1989E, 
ISBN-0-662-17413-5 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Determines what impact the process of technology dif- 
fusion has on everyday life, with emphasis on the con- 
text of computerization and the changes it brings in the 
workplace. 


PC E07/MF E01 
jesearch Centre, 
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MIC-90-03469/GAR 

— Dept. of Science and Technology, Sas- 
atoon. 

Saskatchewan Science and Technology: Annual 

report 1988-89. 

c1989, 27p 


PC E07/MF E01 


Saskatchewan Science and Technology is responsible 
for all matters relating to the development, co-ordina- 


050,330 


tion, application and promotion of science and tech- 
nology activity in the province. This annual report re- 
views Department activities and accomplishments, 
and suggests future directions. It includes a financial! 
review. 
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N90-21680/5/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Small Business Innovation Research. Abstracts of 
1988 Phase 1 Awards. 

Mar 90, 90p NAS 1.15:102991, SBIR-88-2, NASA- 
TM-102991 


Non-proprietary proposal abstracts of Phase 1 Small 
Business Innovation Research (SBIR) projects sup- 
ported by NASA are presented. Projects in the fields of 
aeronautical propulsion, aerodynamics, acoustics, air- 
craft systems, materials and structures, teleoperators 
and robots, computer sciences, information systems, 
data processing, spacecraft propulsion, bioastronau- 
tics, satellite communication, and space processing 
are covered. 
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N90-21681/3/GAR PC AO5/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Small Business Innovation Research. Abstracts of 
Completed 1987 Phase 1 Projects. 

Dec 89, 95p NAS 1.15:101797, SBIR-87-2, NASA- 
TM-101797 


Non-proprietary summaries of Phase 1 Small Business 
Innovation Research (SBIR) projects supported by 
NASA in the 1987 program year are given. Work in the 
areas of aeronautical propulsion, aerodynamics, 
acoustics, aircraft systems, materials and structures, 
teleoperators and robotics. computer sciences, infor- 
mation systems, spacecraft systems, spacecraft 
power supplies, spacecraft propulsion, bioastronau- 
tics, satellite communication, and space processing 
are covered. 


050,329 

PB90-248824/GAR MF A01 
International Bank for Reconstruction aiid Develop- 
ment, Washington, DC. 

Science, Education, and Development in Sub-Sa- 
haran Africa. 

Africa Technical Dept. series. 

M. Zymeiman. c1990, 77p WORLD BANK TP-124, 
ISBN-0-8213-1599-4 
Library of Congress catalog card no. 90-38700. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Economic development of Sub-Saharan Africa (SSA) 
depends to a large extent on the ability of SSAn soci- 
eties to introduce technical change, which in turn is the 
result of a confluence of many factors: scientific and 
technical knowledge, management, institutions, and 
proper economic and social environment. The paper 
deals only with one aspect of technical change in SSA: 
the production of scientific and technical knowiedge. 
Part | presents a quantitative view of the scientific 
output in SSA based on data from the Science Citation 
Index that provides information on scientific publica- 
tions and citations by field and by country. Since uni- 
versities are the focus of scientific research and train- 
ing in SSA, Part Il analyzes enrollments and outputs of 
universities in SSA in the area of science and engi- 
neering. Part Ill presents a picture of science educa- 
tion in secondary schools in a selected number of 
countries in SSA based on answers to a specially de- 
signed questionnaire. Part IV formulates a strategy for 
science and education in SSA and the possible role in 
the World Bank in this strategy. (Copyright (c) The 
World Bank, 1990.) 
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PB90-250499/GAR PC E05/MF E05 

——— Forschungszentrum Sei 
.m.b.H. 

Internationaler Vergleich Wirtschaftlich Ge- 

fuehrter Forschungszentren (intenational Compar- 

ison of Research Centers Organized along Com- 

mercial Lines). 

G. Hillebrand. Jan 89, 28p OEFZS-4487, NM-8/89 

Text in German; summary in English. 


October 15, 1990 





ADMINISTRATION & MANAGEMENT 


Research Program Administration & Technology Transfer 


Applied research holds a prominent position in the 
economy throughout Europe. Industry-led research of 
this kind, according to an internal analysis, calls for 
certain prerequisites, especially for basic financing by 
public funds. This is necessary for the progress of re- 
search and development, staff qualification and the 
provision of the required infrastructure. Comparison 
with other Eu research centers shows that 50 
percent basic financing by public funds is granted only 
to those research centers which are operated on com- 
mercial principles. The results of a study undertaken 
by the Research Center Seibersdorf were summarized 
for a presentation to members of the Scientific Com- 
mittee of the Austrian National Council. 
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PB90-251000/GAR PC E05/MF E05 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Hauptabteilung Marketing. 

Loesung von Akzeptanzproblemen ais Umfas- 
sende Kommunikationsaufgabe Beim Wissen- 
stransfer (Solving Problems of Acceptance - An 
Issue for Communication in the Transfer of Know- 
How). 

G. Hillebrand. Jan 89, 43p OEFZS-4486, NM-7/89 
Text in German; summary in English. 


The present report was presented at the Basle Market- 
ing Day 1988. The Research Center Seibersdorf, en- 
gaged in applied and product-oriented research in 
close cooperation with industry, has launched a 
number of initiatives for improving the transfer of sci- 
entific results to industrial realization. Communication, 
especially with regard to R&D results, calls for a specif- 
ic way of processing and presenting information. Stra- 
tegic research marketing has to be alert to new devel- 
opments, in constant awareness of the rapid progress 
made in high-tech marketing. Problem solutions to im- 
prove the transfer of know-how demand a high degree 
of flexibility in the adaptation of organization structures 
and the qualification of labor. Seibersdorf is shown as 
an example. 
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PB90-252537/GAR PC A05/MF A01 
Office of Technology Assessment, Washington, DC. 
Helping America Compete: The Role of Federal 
Scientific and Technical Information. 

Jul 90, 78p OTA-CIT-454 

Also available from Supt. of Docs. 


The special report assesses how Federal scientific 
and technical information (STI) can contribute to a 
more competitive America and what actions are 
needed to realize the potential. The report identifies 
and discusses a range of actions that can help the U.S. 
compete in the worldwide marketplace of ideas, prod- 
ucts, and services, and to provide leadership on global 
issues like the environment. The report discusses the 
possibility of a presidential initiative on STI that would 
include a strengthened role for the Office of Science 
and Technology Policy, new mechanisms for STI lead- 
ership in the Federal research and development agen- 
cies, and the application of Federal STI to improve sci- 
ence education. The report also addresses govern- 
mentwide information policy issues relevant to STI, in- 
cluding the roles of the National Technical Information 
Service and Government Printing Office in electronic 
dissemination. 
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PB90-253147/GAR PC A03/MF A01 
Office of Technology Assessment, Washington, DC. 
Proposal Pressure in the 1980s: An Indicator of 
Stress on the Federal Research System. 

Staff paper. 

J. Andelin, and N. Carson. Apr 90, 26p 


Discusses the growing competition for research 
monies during a decade where R&D budgets in- 
creased in real terms. The significance of the competi- 
tion for the allocation of Federal research funds in the 
1990s is also discussed. 
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AD-A222 595/1/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Computational S' of the Effectiveness of Coat- 
ing Materials for KE Projectile Fins Subjected to 
the Combined Effects of Inbore and Aerodynamic 
Heating. 

Final rept. May-Aug 88. 

F. D. Sturek, W. B. Sturek, and E. N. Ferry. Apr 90, 
39p Rept no. BRL-MR-3831 


The objective of this com; tional study was to exam- 
ine the inbore and free flight aerodynamic wong 
aluminum fins used on 7 \/d kinetic energy (KE) 
projectiles. The scope of the study involved the per- 
formance of numerical computations to examine the 
effectiveness of two coating materials for thermal pro- 
tection of the aluminum fins. A comparison of the pre- 
dicted unsteady thermal response to the combined ef- 
fects of inbore and free flight aerodynamic heating was 
made between a fin coated with the current aluminum 
oxide coating and a fin coated with a new silicon/fiber 
mixture. The silicon/fiber coating was found to provide 
substantially improved thermal protection compared to 
the standard aluminum oxide coating. A fin coated with 
the silicon/fiber material was predicted to not reach 
melt temperature throughout a simulated 3.0 second 
flight. In comparison, a fin coated with aluminum oxide 
was predicted to reach melt temperature after less 
than 1.0 second of flight. Keywords: Kinetic energy 
projectiles; Refractory coatings; Projectile fins; Three 
dimensional computerized simulation; Thermal re- 
sponse; Unsteady heat conduction; Supersonic flow; 
Convective heat transfer. (EDC) 
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AD-A222 693/4/GAR 
Aeronautical Research Labs., Melbourne (Australia). 
Arlsuper Version 1.0, Program Users Guide. 
Technical memo. 

|. H. Grundy. Apr 90, 33p ARL-STRUC-TM-526, 
DODA-AR-006-090 


PC AQ3/MF A01 


The computer program ARLSUPER calculates linear- 
ised steady and oscillatory supersonic flow around a 
coplanar wing and tail, vertical fin configuration using 
an explicit finite difference scheme. In this version, sur- 
face and mode shapes may be entered in functional 
form or as a collection of data points. Generalised 
forces are calculated and are written out in a form 
compatible with available flutter solvers. Keywords: 
ARLSUPER, Australia, Aircraft, Fluid mechanics, Com- 
puter programs, Users guide, Supersonic flow. (jg) 


050,336 

AD-A222 704/9/GAR PC A04/MF A01 
Stanford Univ., CA. Dept. of Aeronautics and Astro- 
nautics. 

Particle Simulation of eats Flow. 

Final rept. 1 Apr 88-31 Mar 90. 

D. Baganoff. 24 Apr 90, 75p AFOSR-TR-90-0555 
Grant AFOSR-88-0139 


A limitation of the DSMC method is that it does not 
allow efficient use of vector architectures that are pre- 
dominate in current supercomputers. A new selection 
rule for collisions between simulated molecules is de- 
veloped which is highly compatible with vectorization. 
The collision-selection rule is shown to give identical 
results to the DSMC method in predicting shock-wave 
structure and in predicting the correct mean-free path 
variation with density and temperature for power-law 
interactions ranging from hard sphere to Maxwell mol- 
ecule. Algorithmic improvements beyond those related 
to vectorization issues alone are also introduced, 
making possible simulations of single-species, rar- 
efied, 3D hypersonic flows employing 10 million parti- 
cles and 0.5 million cells. The performance of the algo- 
rithm on the Cray-2 ranges from 1 to 2 microseconds/ 


particle/time-step. Roughly 500 to 1000 time-steps are 

to time average the results of a simulation, 
leading to run times of 2 to 5 hours on the Cray-2 for 
large oo Keywords: Particle method; Rarefied 
flow; Direct simulation; Monte Carlo; Collision selec- 
tion. (jhd) 
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AD-A222 813/8/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Effect of Vortex Generators on the Aerodynamic 
Wing Characteristics and Body of Revolution. 

A. M. Mkhitaryan, and S. A. Lukashuk. 3 May 90, 24p 
Rept no. FTD-ID(RS)T-0266-90 

Partially edited machine trans. of mono. Gidroaerodin- 
- Nesushchikh Poverkhnostey, Kiev, 1966 p254- 
263. 


The results are presented of experimental investiga- 
tions of the effect of vortex generators on the aerody- 
namic characteristics of streamlined bodies. Qualita- 
tive results are obtained corrobating the possibility of 
stabilizing the intact flow over a wing at large angles of 
attack. The results of an experiment on the flow over 
bodies of revolution with vortex generators are pre- 
sented. Keyword: Russian translations. (EDC) 
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AD-A222 983/9 Not available NTIS 
American Inst. of Aeronautics and Astronautics, Wash- 
ington, DC. 

Calculations of the Flow Past Bluff Bodies, Includ- 
ing Tilt-Rotor Wing Sections at Alpha = -90 De- 


grees. 

V. Raghavan, W. J. McCroskey, W. R. Van Dalsem, 
and J. D. Baeder. Jan 90, 14p 

Availability: Pub. in American Institute of Aeronautics 
and Astronautics, p1-13, 8-11 Jan 90. No copies fur- 
nished by DTIC and NTIS. 


An attempt was made to model in two dimensions the 
effects of rotor downwash on the wing of the tilt-rotor 
aircraft and to compute the drag force on airfoils at -90 
deg angle of attack, using a well-established Navier- 
Stokes code. However, neither laminar nor turbulent 
calculations agreed well with drag and base-pressure 
measurements at high Reynolds numbers. Therefore, 
further efforts were concentrated on bluff-body flows 
past various shapes at low Reynolds numbers, where 
a strong vortex shedding is observed. Good results 
were obtained for a circular cylinder, but the calculated 
drag of a slender ellipse at right angles to the frees- 
tream was significantly higher than experimental 
values reported in the literature for flat plates. Similar 
anomalous results were obtained on the tilt-rotor air- 
foils, although the qualitative effects of flap deflection 
agreed with the wind tunnel data. The ensemble of re- 
sults suggest that there may be fundamental differ- 
ences in the vortical wakes of circular cylinders and 
noncircular bluff bodies. (EDC) 
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N90-20946/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Discrete-Vortex Model for the Symmetric-Vortex 
Flow on Cones. 

T. G. Gainer. May 90, 29p NAS 1.60:2989, L-16586, 
NASA-TP-2989 


A relatively simple but accurate potential flow model 
was developed for studying the symmetric vortex flow 
on cones. The model is a modified version of the 
model first developed by Bryson, in which discrete vor- 
tices and straight-line feeding sheets were used to rep- 
resent the flow field. It differs, however, in the zero- 
force condition used to pos'tion the vorticss and deter- 
mine their circulation strengths. The Bryson model im- 
posed the condition that the net force on the feeding 
sheets and discrete vortices must be zero. The pro- 
posed model satisfies this zero-force condition by 
having the vortices move as free vortices, at a velocity 
equal to at the local crossflow velocity at their centers. 
When the free-vortex assumption is made, a solution is 
obtained in the form of two nonlinear algebraic equa- 
tions that relate the vortex center coordinates and 
vortex strengths to the cone angle and angle of attack. 
The vortex center locations calculated using the model 
are in good agreement with experimental values. The 
cone normal forces as well as center locations are in 
good agreement with the vortex cloud method of cal- 
culating symmetric flow fields. 
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N90-20949/5/GAR PC A04/MF A01 

ron gm International, Thousand Oaks, CA. Science 
inter. 

Some A ts of Essentially Nonoscillatory (ENO) 

Formulations for the Euler Equations, Part 3. 

Final Report. 

S. R. Chakravarthy. May 90, 69p NAS 1.26:4285, 

NASA-CR-4285 

Contract NAS1-17492 


An essentially nonoscillatory (ENO) formulation is de- 
scribed for hyperbolic systems of conservation laws. 
ENO approaches are based on smart interpolation to 
avoid spurious numerical oscillations. ENO schemes 
are a superset of Total Variation Diminishing (TVD) 
schemes. In the recent past, TVD formulations were 
used to construct shock capturing finite difference 
methods. At extremum points of the solution, TVD 
schemes automatically reduce to being first-order ac- 
curate discretizations locally, while away from extrema 
they can be constructed to be of higher order accura- 
cy. The new framework helps construct essentially 
non-oscillatory finite difference methods without re- 
course to local reductions of accuracy to first order. 
Thus arbitrarily high orders of accuracy can be ob- 
tained. The ie on ideas of the new approach 
can be specialized in several ways and one specific 
implementation is described based on: (1) the integral 
form of the conservation laws; (2) reconstruction 
based on the primitive functions; (3) extension to multi- 

le dimensions in a tensor product fashion; and (4) 

unge-Kutta time integration. The resulting method is 
fourth-order accurate in time and space and is applica- 
ble to uniform Cartesian grids. The construction of 
such schemes for scalar equations and systems in one 
and two space dimensions is described along with sev- 
eral examples which illustrate interesting aspects of 
the new approach. 
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N90-20950/3/GAR PC A09/MF A01 

Old Dominion Univ., Norfolk, VA. 

Effects of Nose Bluntness and Shock-Shock iInter- 

= on Blunt Bodies in Viscous Hypersonic 
jows. 


~~ Report, period ending 31 Dec. 1989. 
D. J. Singh, and S. N. Tiwari. Jan 90, 187p NAS 
1.26:186451, NASA-CR-186451 

Contract NAG1-423 


A numerical study was conducted to investigate the 
effects of blunt leading edges on the viscous flow field 
around a hypersonic vehicle such as the proposed Na- 
tional Aero-Space Plane. Attention is focused on two 
specific regions of the flow field. In the first region, ef- 
fects of nose bluntness on the forebody flow field are 
investigated. The second region of the flow considered 
is around the leading edges of the scramjet inlet. In 
this region, the interaction of the forebody shock with 
the shock produced by the blunt leading edges of the 
inlet compression surfaces is analyzed. Analysis of 
these flow regions is required to accurately predict the 
overall flow field as well as to get necessary informa- 
tion on localized zones of high pressure and intense 
— The results for the forebody flow field are dis- 
cu first, followed by the results for the shock inter- 
action in the inlet leading edge region. 
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N90-20951/1/GAR PC A03/MF A01 
National Aeronautical Lab., Bangatore (India). 
Multigrid Accelerated Relaxation Solution of Tran- 
sonic Full Potential Flow Equation. 

J. P. Singh. Dec 89, 30p PD-CF-8942 


The multigrid method has been incorporated in the 
Garabedian-Korn inviscid code, as adapted at N.A.L., 
to accelerate its convergence. The results show a 
large CPU time saving in achieving converged solution 
with a residue tolerance level of 10(exp -4). The dem- 
onstrations include both subcritical and supercritical 
Mach numbers. 


050,343 
N90-20952/9/GAR PC A03/MF A01 
Cessna Aircraft Co., Wichita, KS. 

Flight Test Investigation of Certification Issues 
Pertaining to General-Aviation-Type Aircraft with 
Natural Laminar Flow. 

W. A. Doty. Apr 90, 49p NAS 1.26:181967, NASA- 
CR-181967 

Contract NAS1-18561 


Development of Natural Laminar Flow (NLF) technolo- 
gy for application to general aviation-type aircraft has 


raised some question as to the adequacy of FAR Part 
23 for certification of aircraft with significant NLF. A 
series of flight tests were conducted with a modified 
Cessna T210R to allow quantitative comparison of the 
aircraft's ability to meet certification requirements with 
significant NLF and with boundary layer transition fixed 
near the leading edge. There were no significant differ- 
ences between the two conditions except an increas- 
ing in drag, which resulted in longer takeoff distances 
and reduced climb performance. 


050,344 
N90-20953/7/GAR PC A06/MF AO1 
Old Dominion Univ., Norfolk, VA. 

Overlapped Grid Method for Multigrid, Finite 
Volume/Difference Flow Solvers: Maggie. 

Report, 1987 - 1989. 

O. Baysal, and V. R. Lessard. Feb 90, 111p NAS 
1.26:182008, NASA-CR-182008 

Contract NAG1-664 


The objective is to develop a domain decomposition 
method via overlapping/embedding the component 
grids, which is to be used by upwind, multi-grid, finite 
volume solution algorithms. A computer code, given 
the name MaGGiE (Multi-Geometry Grid Embedder) is 
developed to meet this objective. MaGGiE takes inde- 
pendently generated component grids as input, and 
automatically constructs the composite mesh and in- 
terpolation data, which can be used by the finite 
volume solution methods with or without multigrid con- 
vergence acceleration. Six demonstrative examples 
showing various aspects of the overlap technique are 
presented and discussed. These cases are used for 
developing the procedure for overlapping grids of dif- 
ferent topologies, and to evaluate the grid connection 
and interpolation data for finite volume calculations on 
a composite mesh. Time fluxes are transferred be- 
tween mesh interfaces using a trilinear interpolation 
procedure. Conservation losses are minimal at the 
interfaces using this method. The multi-grid solution al- 
gorithm, using the coaser grid connections, improves 
the convergence time history as compared to the solu- 
tion on composite mesh without multi-gridding. 
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N90-20965/1/GAR PC A04/MF A01 
Missouri Univ.-Rolla. Dept. of Mechanical and Aero- 
space Engineering and Engineering Mechanics. 
Aerodynamic Tradeoff Study of the Scissor Wing 
Configuration. 

Final Report. 

B. P. Selberg, K. Rokhsaz, and C. S. Housh. May 90, 
63p NAS 1.26:186576, NASA-CR- 186576 

Contract NAG1-975 


A scissor wing configuration, consisting of two inde- 
pendently sweeping wings was numerically studied. 
This configuration was also compared with an equiva- 
lent fixed wing baseline. Aerodynarnic and stability and 
control characteristics of these geometries were inves- 
tigated over a wide range of flight Mach numbers. It is 
demonstrated that in the purely subsonic flight regime, 
the scissor wing can achieve higher aerodynamic effi- 
ciency as the result of slightly higher aspect ratio. In 
the transonic regime, the lift to drag ratio of the scissor 
wing is shown to be higher than that of the baseline, for 
higer values of the lift coefficient. This tends to make 
the scissor wing more efficient during transonic cruise 
at high altitudes as well as during air combat at all alti- 
tudes. In supersonic flight, where the wings are main- 
tained at maximum sweep angle, the scissor wing is 
shown to have a decided advantage in terms of re- 
duced wave drag. From the view point of stability and 
control, the scissor wing is shown to have distinct ad- 
vantages. It is shown that this geometry can maintain a 
constant static margin in supersonic as well as sub- 
sonic flight, by proper sweep scheduling. Furthermore, 
it is demonstrated that addition of wing mounted ele- 
— can greatly enhance control authority in pitch and 
roll. 
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N90-20975/0/GAR PC A02/MF A01 
National Aeronautical Lab., Bangalore (india). 

Design of a Natural Laminar Flow Airfoil for an Un- 
manned Aircraft. 

K. R. Srilatha, and P. Ramamoorthy. Mar 90, 9p PD- 
CF-9004 


A 12 percent thick natural laminar flow (NLF) airfoil is 
designed for an unmanned aircraft for reconnaissance 
and target acquisition roles. This airfoil is compared 
with NACA 64, -612 airfoil of same thickness. NAL air- 
foil, designated as NAL-NLF-120, has given better per- 


050,350 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


formance than NACA airfoil at the design conditions. 
For that matter in the entire range 0.4 less than or = C 
sub L less than or = 0.8 NAL airfoil performs better 
than the NACA airfoil. 


050,347 
N90-20977/6/GAR 

(Order as N90-20976/8/GAR, PC A15/MF 

A02) 

Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Goettingen (Germany, F.R.). 
Progress in Inverse Design and Optimization in 
Aerodynamics. 
H. Sobieczky. cMar 90, 10p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 10 p. 


Aerodynamic design was developed to an advanced 
state of the art: inverse methods allow for strong con- 
trol of aerodynamic airfoil or wing performance so that 
optimization strategies are no longer beyond practical 
use and knowledge bases can be established for the 
implementation in aerodynamic expert systems. Some 
recent steps into this direction are reviewed. 
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N90-20979/2/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 
A02 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Brunswick (Germany, F.R.). 
Aerodynamic Design Techniques at DLR institute 
for Design Aerodynamics. 

H. Koester, C. Rohardt, K. Horstmann, and R. 
Radespiel. cMar 90, 15p 

In AGARD, Computational Methods for Aerodynamic 
Design (inverse) and Optimization 15 p. 


Some general remarks about aerodynamic design are 
given first. Then, a short survey of the design methods 
used here including the basic ideas and, particularly, 
an improvement of the design method of McFadden 
for supercritical airfoi's are presented. Also, an over- 
view is given of the analysis methods in use at the DLR 
institute for design aerodynamics. Design procedures, 
which use the forementioned design and analysis 
methods, are explained in detail. With these proce- 
dures, several designs of airfoils and nacelles were 
performed. Results of selected design examples are 
discussed. 
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N90-20980/0/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 


A02) 
Grumman Aerospace Corp., Bethpage, NY. 
Inverse Design of Airfoil Contours: Constraints, 
Numerical Method, and Applications. 
G. Volpe. cMar 90, 18p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 18 p. 


The classical problem of constructing an airfoil profile 
that corresponds to an arbitrarily prescribed speed dis- 
tribution is discussed and recast in a form suitable for 
transonic applications. The problem, in general, is not 
well posed unless the specified speed distribution sat- 
isfies certain constraints. Thus, a solution exists only if 
the speed distribution contains a sufficient number of 
free parameters with values that can be adjusted in 
order to satisfy the constraints. The nature of the con- 
straints are discussed and several strategies proposed 
for introducing the nec freedom in the speed 
distribution. The computational method described de- 
termines the values of the parameters as part of the 
solution. It is based on the numerical solution of the full 
potential equation in conservation form with Dirichiet- 
type boundary conditions by a multigrid-ADI scheme. 
The general applicability and the accuracy of the nu- 
merical method are illustrated by several examples. 
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N90-20981/8/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 


A02) 
Textron Bell Helicopter, Fort Worth, TX. 
Efficient Airfcil Design Method Using the Navier- 
Stokes Equations. 
J. B. Malone, J. C. Narramore, and L. N. Sankar. 
cMar 90, 18p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 18 p. 
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An airfoil design procedure is described that was incor- 
porated into an existing 2-D Navier-Stokes airfoil anal- 
ysis method. The resulting —— method, an iterative 
procedure based on a residual-correction algorithm, 
permits the automated design of airfoil sections with 
prescribed surface pressure distributions. The inverse 
design method and the technique used to specify 
target pressure distributions are described. It presents 
several example problems to demonsirate application 
of the design procedure. It shows that this inverse 
design method develops useful airfoil configurations 
with a reasonable expenditure of computer resources. 


050,351 
N90-20982/6/GAR 
(Order as N90-20976/8/GAR, Po A15/MF 


A02) 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 
intensive Procedure for the Design of Pressure- 
Specified Three-Dimensional Configurations at 
Subsonic and Supersonic Speeds by Means of a 
Higher-Order Panel Method. 
L. Fornasier. cMar 90, 10p 
Contract T/RF-41/E0010/E14 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 10 p. 


An advanced panel method employing singularity dis- 
tributions of higher order and based on mixed bounda- 
ry conditions of Dirichiet- and Neumann-type was re- 
cently developed for the potential flow analysis of arbi- 
trary airplane configurations at subsonic and super- 
sonic speeds. Some work is in progress to provide this 
method with a design option capable of relofting the 
surface of a given configuration from prescribed pres- 
sure distributions. The purpose is to present the math- 
ematical background of the inverse algorithm and to 
account on some examples of application. 


050,352 
N90-20983/4/GAR 
(Order as N90-20976/8/GAR, PC art 

National Aerospace Lab., Amsterdam (Netherlands). 

for Transonic Wing Design with Geometric 
Constraints Based on an inverse Method. 
F. J. Brandsma, and J. M. J. Fray. cMar 90, 9p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 9 p. 


A new system was described for transonic wing des: * 
with prescribed pressure distribution in the presence of 
a fixed body. The residual correction method, on which 
the design system is based, combines a complex 
direct flow solver with simple correction rules (inverse 
supersonic wavy-wall plus inverse 3-D panel method). 
It is possible to define tric constraints for the 
wing to be designed, which is an essential part of the 
me’ . Weight factors on the pressure defect correc- 
tions and on the corrections associated with the geo- 
metric constraints can be adjusted during the iteration 
process, allowing a maximal control over the design 
procedure, in order to reach the design goals in the 
best possible way. The practical applicability of the 
transonic wing design system was demonstrated by an 
example. 
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N90-20984/2/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 


‘A02) 
Politecnico di Milano (Italy). 
Fast Collocation Method for Transonic Airfoil 


Design. 
S. Deponte, M. Boffadossi, and C. Mantegazza. cMar 


90, 7; 
In ‘AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 7 p. 


In the method of ficticious gas for transonic airfoil 
modification, an attempt was made to introduce a fully 
elliptic calculation code by the use of compressibility 
sources. This is done both with the idea of overcoming 
some of the finite-difference limitations and in order to 
reduce the computational time. Taking as reference 
the standard Hess-Smith panel me’ in two dimen- 
sions, compressibility effects are taken into account by 
means of source panels into the flowfield. The panels 
form a grid which is limited in extension only where 
Mach number gradients are expected and much more 
limited compared to usual computational domains. The 
system is fast and in general does not present conver- 
gence problems from the practical point of use, al- 
though large numbers of iterations may have some 
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convergence problems. The final result is always a 
very strong reduction in wave drag of the airfoil, as it is 
the aim of the method. 


050,354 
N90-20986/7/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 


A02) 
Middle East Technical Univ., Ankara (Turkey). 
Computational Design Method for Shock Free 
Transonic Cascades and Airfoils. 
T. A. Cetinkaya, |. S. Akmandor, and A. S. Ucer. 
cMar 90, 10p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 10 p. 


A computational method was formulated for efficient 
inverse design of blading. The surface pressure distri- 
bution is specified and, as a result, the geometric 
shape of an airfoil or cascade blade is obtained. A 
steady, two-dimensional Euler code for transonic flow 
was implemented. The code uses a finite volume tech- 
nique on a computational grid which is based on as- 
sumed streamlines. The grid is being updated during 
the solution procedure. The blade contour, being a 
streamline, corresponds to a part of the solution 
domain boundary where the desired pressure distribu- 
tion is given. Free parameters are introduced into the 
prescribed pressure distribution and this satisfies the 
closure constraints. Examples based on redesign of 
known shapes are presented. 
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N90-20991/7/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 


A02) 
Sverdrup hime ape Inc., Eglin AFB, FL. 
Aerodynamic Optimization by Simultaneously Up- 
dating Flow Variabi-s and Design Parameters. 
M. H. Rizk. cMar 90, 18p 
Contracts NAS3-24855, NAS2-12157 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 18 p. 


The application of conventional optimization schemes 
to aerodynamic design problems leads to inner-outer 
iterative procedures that are very costly. An alternative 
approach is presented based on the idea of updating 
the flow variable iterative solutions and the design pa- 
rameter iterative solutions simultaneously. Two 
schemes based on this idea are applied to problems of 
correcting wind tunnel wall interference and optimizing 
advanc propeller — The first of these 
schemes is applicable to a limited class of two-design- 
parameter problems with an equality constraint. It re- 
quires the computation of a single flow solution. The 
second scheme is suitable for application to general 
aerodynamic problems. It requires the computation of 
several flow solutions in parallel. In both schemes, the 
design parameters are updated as the iterative flow 
solutions evolve. Computations are performed to test 
the schemes’ efficiency, accuracy, and sensitivity to 
variations in the computational parameters. 
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N90-20992/5/GAR 
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National Aerospace Lab., Amsterdam (Netherlands). 
Constrained Spanioad Optimization for Minimum 
Drag of Multi-Lifting-Surface Configurations. 
R. F. Vandedam. cMar 90, 14p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 14 p. Sponsored by 
Netherlands Agency for Aerospace Programs. 


An interactive computer program system was devel- 
oped that can be used in aircraft drag minimization 
studies. It comprises algorithms for choosing the span- 
wise distributions of lift, pitching moment, chord, and 
thickness-to-chord ratio of lifting elements. The 
choices are optimal in that they minimize induced plus 
viscous drag while satisfying constraints of aerody- 
namic, flight-mechanical and structural nature. The 
configurations that can be dealt with, may consist of a 
number of segments representing, for instance, wings 
or parts of wings, horizontal tails or canards, winglets 
or flaprail-fairings. Also the interaction between propel- 
lers and lifting elements may be included in the proce- 
dure. The induced drag is computed using the Trefftz- 
plane integral (‘arfield analysis), while the viscous drag 
follows from form factor methods. Mathematical for- 
mulations of the constrained optimization problems 
are used, that are based on the calculus of variations. 
The method was integrated in an infrastructure that 


allows the capabilities of the method to be efficiently 
exploited in a multidisciplinary environment. The theo- 
retical models and methods underlying the analysis 
and optimization capability, comparisons with other 
theories, information aspects, and some examples of 
applications, are presented. 
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N90-20993/3/GAR 
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) 
National Aerospace Lab., Amsterdam (Netherlands). 
Numerical Optimization of Target Pressure Distri- 
butions for Subsonic and Transonic Airfoil Design. 
J. A. Vanegmond. cMar 90, 11p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 11 p. 


Inverse aerodynamic design, calculating the geometry 
from prescribed pressure distributions, leaves the de- 
signer with the problem to define proper target pres- 
sure distributions. Numerical optimization techniques 
are em kg to support the aerodynamic designer in 
the inition of target pressure distributions for sub- 
sonic and transonic airfoil design. A general paramet- 
ric representation of airfoil pressure distributions is 
given, taking into account the physical characteristics 
of the airfoil flow. This parametric representation en- 
ables the — to define optimum target pressure 
distributions through numerical optimization tech- 
niques. Worked out examples show that a large class 
of airfoils can be described by the propo: proce- 
dure, a simple line search method. In general, a large 
number of iterations is needed to arrive at the final (op- 
timal) solution. However the requirement of a large 
number of iterations is not a serious drawback of the 
approach described. Finally, it is concluded that appli- 
cation of numerical optimization techniques is not (yet) 
to be considered as a routine job but considerable pos- 
sibilities are offered to improve design results. 
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Aeronautica Macchi S.p.A., Varese (Italy). Flight Me- 
chanics and Automatic Control Dept. 
Tool for Automatic Design of Airfoils in Different 
Operating Conditions. 
L. Ghielmi, R. Marazzi, and A. Baron. cMar 90, 12p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 12 p. 


An optimization procedure is described which applies 
to the design of airfoils able to satisfy requirements es- 
sentially set for transonic flight. Suitable airfoils are ob- 
tained through radical changes of the starting geome- 
try with little time consumption. One of the main fea- 
tures of the design methodology is an extensive use of 
constraints; it proved to be very efficient both to obtain 
a good quality of the design and to reduce the time 
needed. Another feature is the use of effective shape 
functions, which are not aerofunctions obtained 
through inverse methods. The results show airfoils de- 
signed to satisfy both a maneuver and a dash perform- 
ance requirement. A comparison of different design 
approaches is also presented; this is made possible by 
the short times required for the — which includes 
the optimized deflections of the leading edge and trail- 
ing edge flaps. Suggestions are given for further devel- 
opments of a smart system for airfoil design. 
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Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Use of Numerical Optimization for Helicopter Air- 
foil and Blade Design. 

J. Reneaux, and M. Allongue. cMar 90, 12p 

In French, English Summary. In AGARD, Computation- 
al Methods for Aerodynamic Design (Inverse) and Op- 
timization 12 p. 


The numerical optimization methods were successfully 
applied to airfoil design at ONERA, and to helicpter 
blade design at the Aerospatiale Helicopter Depart- 
ment. The constrained minimization method chosen is 
the one developed by Vanderplaats. For the design of 
helicopter airfoils, the minimization algorithms and 
transonic viscous flow analysis method are linked to- 
gether. The a of a 12 percent thick airfoil and a 9 
percent thick airfoil for he’icopter blades were carried 





out with two design points, one corresponding to the 
advancing blade conditions and the other to the re- 
treating blade conditions in forward flight. Two-dimen- 
sional tests performed in the ONERA S3MA wind 
tunnel confirmed the theoretical predicted gains. The 
design of helicopter blades is achieved through the as- 
sociation of the minimization method and a rotor per- 
formance analysis method using the blade element 

. The optimization of the spanwise locations of 
the airfoils of different thickness-to-chord ratios were 
carried out with one or two design points correspond- 
ing to different mo Conditions. The method was ap- 
plied to the rotor design for a helicopter of the 8 to 10 
tons gross weight class. The applications discussed 
show the interest of the numerical optimization tech- 
niques for the helicopter rotor design particularly when 
several flight conditions and many parameters and 
constraints have to be taken into account. 


050,360 
N90-20996/6/GAR 

(Order as N90-20976/8/GAR, PC a 

) 

— G.m.b.H., Friedrichshafen (Germany, 
Aerodynamic in by Optimization. 
K. Bock. cMar 00 te " 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 12 p. 


The experience gained when coupling different aero- 
dynamic — codes and optimization procedures 
is described. First a simple problem is considered (air- 
foil of minimum wave drag, is by shock expan- 
sion theory) in order to compare the usability of a 
random search procedure to that of a gradient method 
(COPES by G. N. Vanderpiaats). second one 
shows a superior performance. n three aerody- 
namic programs are coupled with COPES and tested: 
Euler space-marching program for bodies of revolution 
at supersonic; transonic airfoil redesign method (ficti- 
tious gas concept); and multiple airfoil analysis code 
for flap — optimization. It can be demonstrated 
that COPES is a very universal optimization tool which 
can be easily combined even with complex aerody- 
namic codes. Its convergence is good even under con- 
straints. This is important because the number of’ ‘al- 
ysis calculations is most important for typical ae, _dy- 
namic problems of high numerical expense. 


050,361 
N90-20997/4/GAR 
(Order as N90-20976/8/GAR, PC A 
A02) 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 
Numerical Optimization of Wings in Transonic 


Flow. 
D. Destarac, J. Reneaux, and D. Gisquet. cMar 90, 


12 
In Prench; English Summary. In AGARD, Computation- 
al Methods for Aerodynamic Design (Inverse) and Op- 
timization 12 p. 
The numerical optimization method for wings in tran- 
sonic flow presented associates a constrained minimi- 
zation program, a fast direct aerodynamic code, and a 
shape modification technique. Possibilities — 
tion with regard to the total aerodynamic ients 
of a wing are shown. A method for estimating inviscid 
drag is recoramended. Two application cases of the 
optimization method in the quasi inverse mode, 
aiming at a given pressure distribution, are described. 
One is the adaptation of the inner part of a transport 
aircraft wing, a problem to which optimization is a well 
suited approach, considering the highly three-dimen- 
sional phenomena involved, and the necessity of re- 
specting constraints related to the aircraft design. An- 
other example, the modification of a four-engined jet 
aircraft in order to reduce perturbations created 
sang system, shows that interference problems 
tween the wing and other components of the aircraft 
can also be approached by numerical optimization. 


050,362 
N90-20998/2/GAR 
(Order as N90-20976/8/GAR, PC ao 


Princeton Univ., NJ. 

Aerodynamic Design Via Control Theory. 

A. Jameson. cMar 90, 32p . 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 32 p. 


The purpose is to demonstrate by representative ex- 
amples that control theory can be used to formulate 


computationally feasible procedures for aerodynamic 
design. The cost of each iteration is of the same order 
as two flow solutions, since the adjoint equation is of 
comparable complexity to the flow equation, and the 
remaining auxiliary equations could be solved quite in- 
expensively. Provided, therefore, that one can afford 
the cost of a moderate number of flow solutions, pro- 
cedures of this type can be used to derive improved 
designs. The approach is quite general, not limited to 
particular choices of the coordinate transformation or 
cost function, which might in fact contain measures of 
other criteria of performance such as lift and drag. For 
the sake of simplicity certain complicating factors, 
such as the need to include a special term in the map- 
ing function to generate a corner at the trailing ’ 
ve been suppressed from the present analysis. Also 
it remains to explore the numerical implementation of 
the design procedures proposed. 


050,363 
N90-20999/0/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 
A 


02) 
fete Engineering Development Center, Arnold AFS, 


Optimization of Aerodynamic Designs Using Com- 


yay Fluid Dynamics. 
. H. Huddleston, and C. W. Mastin. cMar 90, 10p 


In AGARD, Computational Methods for Aerodynamic 
Design (inverse) and Optimization 10 p. Prepared in 
an with Sverdrup Technology, Inc., Arnold 


An aeri amic design optimization technique which 
couples direct optimization algorithms with the analy- 
sis ility provided by appropriate computational 
fluid amics (CFD) programs is presented. This 
technique is intended to be an aid in designing the aer- 
odynamic shapes and test conditions required for the 
successful simulation of aircraft engine inlet conditions 
in a ground test environment. However, the method is 
applicable to other aerodynamic design problems. The 
approach minimizes a nonlinear least-squares objec- 
tive function which may be defined in a region remote 
to the geometric surface being optimized. In this study 
finite-difference Euler and Navier-Stokes codes were 
applied to obtain the objective function evaluations, al- 
lh the optimization method could be coupled with 
~ FD analysis technique. Results are presented for 
a NACA0012 airfoi!, convergent/divergent nozzles, 
and a planar, supersonic forebody simulator design. 
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N90-21047/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Experimental Aeroelasticity History, Status and 
Future in Brief. 

R. H. Ricketts. Apr 90, 14p NAS 1.15:102651, AIAA- 
90-0978, NASA-TM-102651 

Previously Announced in laa as A90-29598. Presented 
at the Aiaa/Asme/Asce/AHS/Asc 31st Structures, 
Structural Dynamics, and Materials Conference, Long 
Beach, CA, 2-4 Apr 1990. 


NASA conducts wind tunnel experiments to determine 
and understand the aeroelastic characteristics of new 
and advanced flight vehicles, inciuding fixed-wing, 
rotary-wing and space-launch configurations. Review 
and assessments are made of the state-of-the-art in 
experimental aeroelasticity regarding available facili- 
ties, measurement techniques, and other means and 
devices useful in testing. In addition, some past experi- 
mental programs are ribed which assisted in the 
development of new technology, validated new analy- 
sis , or provided needed information for clearing 
flight envelopes of unwanted aeroelastic response. Fi- 
nally, needs and requirements for advances and im- 
provements in testing capabilities for future experi- 
pons research and development programs are de- 
scribed. 


050,365 
N90-21539/3/GAR PC AO5/MF A01 
National Aeronautics and Space Administration, 


pecay oo npn Ada Tech 

Area: Implementation ing 

K. L. Quimby, L. Esker, J. Miller, L. Smith, and M. 
Stark. Nov 89, 100p NAS 1.15:103310, SEL-89-004, 
NASA-TM-103310 


An analysis is presented of the software engineering 
issues related to the use of Ada for the implementation 
and system testing phases of four Ada projects devel- 


050,369 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


oped in the flight dynamics area. The-e projects reflect 
an evolving understanding of more effective use of 
Ada features. In addition, the testing methodology 
used on these has changed substantially from 


projects 
that used on previous FORTRAN projects. 
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N90-21541/9/GAR PC A03/MF A01 
National Aeronautics and ce Administration, 
— MD. ae Space Flight Center. 

System Testing of a Production Ada (Trademark) 
Project: The Grody Study. _ 

J. Seigle, L. Esker, and Y. Shi. 1990, 40p NAS 
1.15:103308, SEL-88-001, NASA-TM-103308 


The use of the Ada lang and design methodolo- 
gies that utilize its features a strong impact on all 
phases of the software development project lifecycle. 
At the National Aeronautics and Space Administra- 
tion/Goddard Space Flight Center (NASA/GSFC), the 
Software Engineering Laboratory (SEL) conducted an 
experiment in parallel development of two flight dy- 
namics systems in FORTRAN and Ada. The teams 
found some qualitative differences between the 
system test phases of the two projects. Although plan- 
ning for system testing and conducting of tests were 
not generally affected by the use of Ada, the solving of 
problems found in system testing was generally facili- 
tated by Ada constructs and design 
Most problems found in system testi 
difficulty with the language or 

of experience with the application. 


e not due to 
logy but to lack 
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N90-21542/7/GAR PC A04/MF A01 
National Aeronautics and ice Administration, 
Ered of A'fonelagy nth Fah 

Vv in Dynam- 
ics Area: Phase 
K. L. Quimby, and L. Esker. Dec 88, 66p NAS 
1.15:103307, SEL-88-003, NASA-TM-103307 


The software ny issues related to the use of 
the Ada programming language — the design 
phase of an Ada project are analyzed. Discussion 
shows how an evolving understanding of these issues 
is reflected in the design processes of three genera- 
tions of Ada projects. 


050,308 


N90-21543/5/GAR PC A04/MF A01 
National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Software Management Environment (SME) Con- 
cepts and Architecture. 

W. Decker, and J. Valett. Aug 89, 67p NAS 
1.15:103306, SEL-89-003, NASA-TM-103306 
The concepts and architecture of the Software Man- 
agement Environment (SME) currently under develop- 
ment for the Systems Development Branch of the 
Flight Dynamics Division of the Goddard Space Flight 
Center (GSFC) are presented. The SME will provide an 
integrated set of management tools that can assist 
software development managers in the management 
and planning of flight dynamics software development 
projects. 
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N90-21544/3/GAR PC A07/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Implementation of a Production Ada Project: The 


Grody Study. 
S. Godfrey, and C. E. Br . Sep 89, 149p NAS 
1.15:103305, SEL-89-002, NASA-TM-103305 


ee ee arse cole 
gies that encourage full use of its ilities have a 
strong impact on all phases of the software develop- 
ment project life cycle. At the National Aeronautics 
and ice Administration/Goddard Space Flight 
Center (NASA/GSFC), the Software Engineering Lab- 
oratory (SEL) conducted an experiment in parallel de- 
velopment of two flight dynamics systems in FOR- 
TRAN and Ada. The differences observed during the 
implementation, unit testing, and integration phases of 
the two projects are described.and the lessons learned 
during the implementation phase of the Ada develop- 
ment are outlined. !ncluded are recommendations for 
future Ada development projects. 
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N90-21571/6/GAR PC A05/MF A01 
Mississippi Remote Sensing Center, Mississippi State. 
Adaptive Grid Embedding for the Two-Dimension- 
al Flux-Split Euler Equations. 

M.S. Thesis. 

G. P. Warren. May 90, 77p NAS 1.26:186533, NASA- 
CR-186533 


A numerical algorithm is presented for solving the 2-D 
flux-split Euler equations using a multigrid method with 
adaptive grid embedding. The method uses an un- 
structured data set along with a system of pointers for 
communication on the irregularly shaped grid topolo- 
gies. An explicit two-stage time advancement scheme 
is implemented. A multigrid algorithm is used to pro- 
vide grid level communication and to accelerate the 
convergence of the solution to steady state. Results 
are presented for a subcritical airfoil and a transonic 
airfoil with 3 levels of adaptation. Comparisons are 
made with a structured upwind Euler code which uses 
the same flux integration techniques of the present al- 
gorithm. Good agreement is obtained with converged 
surface pressure coefficients. The lift coefficients of 
the adaptive code are within 2 1/2 percent of the struc- 
tured code for the sub-critical case and within 4 1/2 
percent of the structured code for the transonic case 
using approximately one-third the number of grid 
points. 
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N90-21598/9/GAR 

Texas A and M Univ., College Station. 
Rectangular Subsonic Jet Flow Field Measure- 
ments. 

Final Report. 

G. L. Morrison, and D. H. Swan. Mar 90, 162p NAS 
1.26:181925, TL-89-JETS-GLM-1, NASA-CR-181925 
Contract NAG1-630 


PC A08/MF A01 


Flow field measurements of three subsonic rectangu- 
lar cold air jets are presented. The three cases had 
aspect ratios of 1x2, 1x4 at a Mach number of 0.09 and 
an aspect ratio of 1x2 at a Mach number of 0.9. All 
measurements were made using a 3-D laser Doppler 
anemometer system. The data includes the mean ve- 
locity vector, all Reynolds stress tensor components, 
turbulent kinetic energy and velocity correlation coeffi- 
cients. The data are presented in tabular and graphical 
form. No analysis of the measured data or comparison 
to other published data is made. 
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PB90-252149/GAR PC E06/MF E06 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 
ermodynamique. 

Couche Limite et Couche de Choc en Ecoulement 
Hypersonique (Boundary and Shock Layers in Hy- 
personic Flow). 

Technical rept. (Final). 

B. Aupoix, and A. Lafon. Dec 89, 76p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement 


The report presents studies conducted in 1989 at the 
Toulouse Studies and Research Center on boundary 
and shock layers in hypersonic flow. As part of the 
shock layer studies, development of the method for 
solving Navier-Stokes equations for two-dimensional 
flows was pursued. Emphasis was put on improving 
the numerical schema for solving the boundary layer 
and on figuring in real gas effects by extending the 
schema to the case of a gas at chemical equilibrium. 
The other portion of the study deals with turbulence 
models in hypersonic flow, in the case of perfect gas 
flows. The first step consisted of a survey of the litera- 
ture on turbulence models capable of handling hyper- 
sonic boundary layers and on experiments validating 
the models. The second step compared models by ap- 
plying them to different experimental cases. 
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PB90-252222/GAR PC E05/MF E05 
Poitiers Univ. (France). Centre d’Etudes Aerodynami- 
ques et Thermiques. 


8 VOL. 90, No. 20 


Calcul d’Ecoulements Incompressibles Visqueux 
Biomensionnels_ instationnaires par Methode 
Spectrale (Computation of Two-Dimensional, Un- 
steady Viscous Incompressible Flows Using Spec- 
tral Techniques). 

Final rept. 

A. Farcy, and T. Alziary de Roquefort. Dec 89, 43p 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


A method for solving unsteady and incompressible 
Navier-Stokes equations using spectral expansion of 
the dependent variables of speed and pressure is in- 
vestigated. The first part of the study deals with calcu- 
lating zero-divergence velocity fields together with 
pressure. After analyzing recent work in the area, an 
improvement in the currently used method is pro- 
posed, involving exact computation on a grosser mesh 
as a precondition for calculating pressure. The second 
part attempted to calculate 2 dimensional flow around 
a wing profile at angle of attack, in pulsed start and 
pitching motion configurations, using single and multi- 
domain meshes. But calculations around an elliptical, 
pitching profile using the mathematical methods at- 
tempted were too unstable to be used. The authors 
succeeded in developing an effective coupling algo- 
rithm insuring continuity of the velocity field and its gra- 
dient, and tested it on a Stokes flow around a profile at 
angle of attack. 
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PB90-255704/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
Comparison between the Null-Collision and Time- 
Counter Direct-Simulation Monte Carlo Methods: 
Leading Edge Flow. 

Technical rept. 

K. Koura. c1989, 14p NAL/TR-1016T 

Summary in Japanese. 


A quantitative comparison between the null-collision 
(NC) and time-counter (TC) direct-simulation Monte 
Carlo methods is made in the leading-edge flow over a 
sharp flat plate for hard sphere molecules. The con- 
vergence of the Monte Carlo results due to the de- 
crease in the time step and cell size and due to the 
increase in the number of simulation molecules is as- 
certained; the convergent NC and TC results are in 
good agreement. It is found that the NC method is 
stronger to the small number of simulation molecules 
than the TC method because of the accurate NC eval- 
uation of the molecular collision number; the lower limit 
of the number of simulation molecules for the NC 
method is less than one third of that for the TC 
method. The computation time for the NC method is 
10-15% larger than that for the TC method for the 
same number of simulation molecules (larger than the 
lower limit). The present NC and TC results are com- 
pared with the previous TC results and a considerable 
discrepancy is revealed. A possible source of the dis- 
crepancy is the insufficient number of simulation mole- 
cules (less than the lower limit) or convergence in the 
previous TC results. 
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PB90-255712/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Some Topics in Computational Transonic Aerody- 
namics. A Revised Paper Based on a Presentation 
a at the IUTAM Symposium TRANSSONICUM 


Technical rept. 

N. = and S. Takanashi. c1989, 22p NAL/TR- 
1018 

Summary in Japanese. 


Transonic aerodynamics research has been exten- 
sively conducted at National Aerospace Laboratory, 
Japan. Progress in computational fluid dynamics 
(CFD) application is remarkable. N-S codes for airfoil, 
wing and full-configuration have been developed. The 
codes revealed various viscous effects which other- 
wise were not predicted by past inviscid codes and 
were validated with wind tunnel test results. These N-S 
codes proved to be excellent as practical design tools 
for designing such aircraft as the Boeing-Japan 7J7. A 
versatile wing design code was combined with various 
flow solvers and used for practical purpose. The paper 
covers some topics of recent computational aerody- 
namics in transonic research. 
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PBS90-255746/GAR 
National Aerospace Lab., Tokyo (Japan). 


PC A03/MF A01 


Numerical Calculation of Hypersonic Flow Around 
Blunt Bodies Using Upwind Difference Scheme. 
Technical rept. 

Y. Wada, S. Ogawa, and N. Arai. c1989, 15p NAL- 
TR-1025 

Text in Japanese with English abstract. 


A numerical calculation of hypersonic flow around two- 
dimensional blunt bodies is presented. The Euler 
equations in conservation form are calculated by the 
first order accurate Osher upwind scheme. In this cal- 
culation, two types of boundary conditions on the body 
surface are tested. One is the conventional condition 
for Euler equations, and the other is a new form in 
which flux is conserved throughout the whole flow 
field. Results show that the conventional boundary 
conditions do not provide reasonable solutions at high 
Mach numbers (M> 2.4), while the new boundary con- 
ditions do. The calculation is stably executed, and the 
ogg is clearly captured from low to high Mach num- 
ers. 
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PB90-255761/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Numerical Simulation of Hypersonic Flow Around 
a Space Plane. lil. Analysis of Aerothermodynamic 
Heating. 

Technical rept. 

Y. Yamamoto, H. Arakawa, and R. Yoshida. c1989, 
31p NAL/TR-1027T 

Summary in Japanese. 


The evaluation of hypersonic aerothermodynamic 
heating along the wing leading edge of the space 
plane is very important for preliminary aerothermal 
structural design, because severe local peak heating is 
caused there by recompression or shock impingement 
at low angles of attack. In the present numerical simu- 
lation, this local peak heating has been analyzed for 
the three space plane configurations proposed by the 
National Aerospace Laboratory (NAL). The proposed 
models have different wing leading edge sweep 
angles, and effects of the sweep angles on local peak 
heating were investigated in detail. In addition, two of 
the proposed configurations have tip fin controllers, 
and their heating characteristics were also investigat- 
ed. As the numerical approach, a flux split upwind TVD 
scheme has been adopted by using thin layer Navier- 
Stokes equations in a finite volume formulation. An im- 
plicit approximately factored ADI method has been 
used as the solution algorithm. Numerical computa- 
tions were carried out at M(infinity) = 7.0 and Reyn- 
olds number of 4.4 x 10 to the sixth power at angles of 
attack 0, 10 and 20 deg. Numerical results are com- 
pared with experimental heat transfer measurements 
by the infrared system developed in the hypersonic 
wind tunnel at NAL. 


050,378 

PB90-255787/GAR PC A06/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Numerical Simulation of Hypersonic Viscous Flow 
for the Design of H-II Orbiting Plane (HOPE). 
Technical rept. 

aaa and T. Akimoto. c1989, 101p NAL-TR- 
1 

Text in Japanese with English abstract. 


An unmanned winged vehicle for space transportation 
called H-I! Orbiting Plane (HOPE) is being studied by 
the National Space Development Agency of JAPAN 
(NASDA). In the paper, hypersonic computational fluid 
dynamics (CFD) analyses have been performed for the 
62A, 62B, and 62C HOPE configurations in order to 
investigate aerodynamic and aerothermodynamic 
characteristics. The research has been carried out 
jointly by the National Aerospace Laboratory (NAL) 
and NASDA. Numerical computations were carried out 
at M(infinity) = 7.0 and Reynolds number of 2.5 x 10 to 
the sixth power at angles of attack from 0 to 40 deg 
with and without yaw angles. Numerical results were 
compared with experimental data obtained from the 
hypersonic wind tunnel at NAL. 


Aeronautics 
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AD-A222 955/7/GAR PC A06/MF A01 





National Aeronautics and Space Administration, 

Hampton, VA. ley Research Center. 

po of the :An vernment Technical Report in 
eronautics: se 

Doctoral thesi 

T. E. Pinelli. ~ 88, 111p USAF-STINFO-CONTRIB- 

90/4, SAF/AQT-SR-90-008 


The purpose of this study is to explore the production, 
transfer, and use of scientific and technical information 
(STI) by aeronautical engineers and scientists for the 
purpose of determining the role of the U.S. govern- 
ment technical report in aeronautics. A secondary pur- 
ee is the creation of a knowledge base regarding the 
idling and use of STI by the same community. Ele- 
ments of this study are: to determine the extent to 
which the purpose for which information is used and 
the information source selection is influenced; to de- 
termine the extent to which the selection of an infor- 
mation source is influenced by the factors of accessi- 
bility, expet.se, relevance, timeliness, and comprehen- 
siveness; to identify the attitudes of aeronautical engi- 
neers and scientists toward information technology; to 
identify the attitudes toward scientific and technical li- 
braries; to determine the extent to which there may be 
discontinuity between the Federal systems that handle 
STI and the aeronautical community to whom the STI 
is directed. Keywords: Aeronautical STI, Technical re- 
ports, Information management, Accessibility, Infor- 
mation sources, Bibliometrics, Sociometrics. (sdw) 
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N90-20943/8/GAR PC A11/MF A02 
Sverdrup Technology, Inc., Cleveland, OH. 

Users Manual for the NASA Lewis Ice Accretion 
Prediction Code (LEWICE). 

Final Report. 

G. A. Ruff, and B. M. Berkowitz. May 90, 240p NAS 
1.26:185129, NASA-CR-185129 

Contract NAS3-25266 


LEWICE is an ice accretion prediction code that ap- 
plies a time-stepping procedure to calculate the shape 
of an ice accretion. —— flow field is calculat- 
ed in LEWICE —_ las Hess-Smith 2-D 
panel code (S24Y). This potential flow field is then 
used to calculate the trajectories of particles and the 
impingement points on the body. These calculations 
are performed to determine the distribution of liquid 
water impinging on the body, which then serves as 
input to the icing thermodynamic code. The icing ther- 
modynamic model is based on the work of Messinger, 
but contains several major modifications and improve- 
ments. This mcdel is used to calculate the ice growth 
rate at each point on the surface of the geometry. By 
specifying an icing time increment, the ice growth rate 
can be interpreted as an ice thickness which is addec 
to the body, resulting in the generation of new coordi- 
nates. This procedure is repeated, beginning with the 
potential flow calculations, until the desired icing time 
is reached. The operation of LEWICE is illustrated 
through the use of five examples. These examples are 
representative of the types of applications expected 
for LEWICE. Ail input and output is discussed, along 
with many of the diagnostic messages contained in the 
code. Several error conditions that may occur in the 
code for certain icing conditions are identified, and a 
course of action is recommended. LEWICE has been 
used to calculate a variety of ice shapes, but should 
still be considered a research code. The code should 
be exercised further to identify any shortcomings and 
inadequacies. Any modifications identified as a result 
of these cases, or of additional experimental results, 
should be incorporated into the model. Using it as a 
test bed for improvements to the ice accretion model is 
one important application of LEWICE. 


050,381 

N90-21004/8/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. pees 9 Research Center. 

Stereopsis Cuei ffects on Hover-in-Turbulence 
Performance in a Simulated Rotorcraft. 

R. V. Parrish, and S. P. Williams. May 90, 62p NAS 
1.60:2980, L-16652, NASA-TP-2980 

Contract OA PROJ. 1L1-61102-AH-45 


The efficacy of stereopsis cueing in pictorial displays 
was assessed in a real-time piloted simulation experi- 
ment of a rotorcraft precision hover-in-turbulence task. 
Seven pilots endeavored to maintain a hover by visual- 
ly aligning a set of inner and outer wickets (major ele- 
ments of a real-world pictorial display, thus attaining 
the desired hover position, in a full factorial experimen- 
tal design. The display conditions examined included 


the presence or absence of a velocity display element 
(a velocity head-up — as well as the stereopsis 
— conditions, which included non-stereo (binoptic 

or monoscopic - no depth cues other than those pro- 
vided by a perspective, real-world display), stereo a 
and stereo (telestereoscopic). Subjective and 
objective results indicated that the depth cues provid- 
ed by the stereo displays enhai the situational 
awareness of the pilot and enabled improved hover 
performance to be achieved. The velocity display ele- 
ment also improved the hover performance, with the 
best hover performance being achieved with the com- 
bined use of stereo and the velocity display element. 
Pilot control input data revealed that less control 
action was required to attain the improved hover per- 
formance with the stereo displays. 


Aircraft 
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AD-A222 585/2/GAR PC A99/MF A04 

Aeronautical Systems Div., Wright-Patterson AFB, OH. 

Proceedi of USAF Structural | Program 

ASIP, ENSIP) Conference bag in Sacramento, 
lifornia on 2-4 December 1986. 

FA Lincoln. Dec 86, 612p Rept no. ASD-TR-90- 


This report contains the material submitted by the au- 
thors in connection with their presentations at the 
1986 USAF Structural Integrity Preguamn (ASIP, ENSIP) 
Conference held at Sacramento, California on 2-4 De- 
cember 1986. Aircraft and engine Structural — 
are certainly im nt links in maximizi soyeer 
availability and flight safety. Despite a signi 

sustained build-up over the past six years, our eee 
still face a potential adversary that has been and con- 
tinues outproducing us by almost any measure of mili- 
tary capability. For example, over the past twelve-year 
period, while we were building 3,500 new fighter/inter- 
ceptor aircraft, the Soviets were building 8,400 outpro- 
ducing us by 2.4 to 1 ratio. Despite the statistics, there 
are already signs of erosion in the public support for 
the continuation of our defense build-up. The state of 
the economy and the Gramm-Rudman-Hollings Defi- 
cient Reduction Law Make defense expenditures and 
wes)” target for those who would ignore the threat. 
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ncepts Analysis A: 
ae Effects Model i ESpedded Stoch Seeaiatindy in 
Simulation (NEMESIS) mam Report. 


Technical paper. 
Ly A. Youngren. Nov 89, 132p Rept no. CAA-TP-89- 


An analytic probability model of tactical nuclear war- 
fare in the theater is presented in this paper. The 
model addresses major problems associated with rep- 
resenting nuclear warfare in the theater. Current thea- 
ter representations of a potential nuclear battlefield 
are developed in context £ low-resolution, theater- 
level models or scenarios. These models or scenarios 
provide insufficient resolution in time and space for 
modeling a nuclear exc . The model presented in 
this paper handles the spatial uncertainty in potentially 
= unit locations by proposing two-dimensional 
multivariate probability models for the actual and per- 
ceived locations of units subordinate to the major (divi- 
sion-level) units represented in theater scenarios. The 
temporal uncertainty in the activities of interest repre- 
sented in our theater-level Force Evaluation Model 
(FORCEM) is handled through probability models of 
the acquisition and movement of potential nuclear 
target units. Keywords: Simulation models; Probability 
models; Theater combat model; Nuclear model; Nu- 
clear effects. (jhd) 
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AD-A222 664/5/GAR PC A03/MF A01 
on, Aerospace Establishment, Farnborough (Eng- 
jand). 

Evaluation of a Method of Reconstituting Fatigue 
Loading from Rainflow Counting. 

Technical rept. 

B. H. Perrett. Nov 89, 50p RAE-TR-89057, DRIC-BR- 
113381 


On-line Rainflow analyses of load histories in struc- 
tures may be used to reconstitute fatigue load se- 
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quences either for cycle-by-cycle damage analysis or 
for fatigue testing. This Report describes work which 
used Rainflow counting and reversed Rainflow recon- 
Stitution to create ‘extreme’ sequences which have the 
same Rainflow count as the original sequence but 
which were intended to maximise and to minimise the 
rate at which fatigue damage accumulated. In order to 
achieve efficient management and adequate safety in 
the operation of large fleets of aircraft it is important to 
have accurate records of load histories for individual 
aircraft to aid the detection and control of fatigue 
damage. (jes) 
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AD-A222 716/3/GAR PC A22/MF A03 
Lightning Tech ies, Inc., Pittsfield, MA. 

Aircraft Lightning Handbook. 

F. A. Fisher, J. A. Plumer, and R. A. Perala. Sep 89, 
507p DOT/FAA/CT-89/22 

Contract DTFA03-86-C-00049 

Prepared in cooperation with Electro Magnetic Appii- 
cations Inc., Denver, Colorado. 


This handbook will assist aircraft design, manufactur- 
ing, and certification organizations in = Same 
against the direct. and indirect effects of — 
strikes, in compliance with Federal Aviation — 
tions. It presents a comprehensive text to provide the 
essential information for the in-flight lightning protec- 
tion of all types of fixed/rotary wing and powered lift 
aircraft of conventional, composite, and mixed con- 
struction and their electrical and fuel systems. The 
contains chapters on the natural phenome- 


handbook 

non of lightning, the interaction between the aircraft 
the electrically charged atmosphere, the mecha- 

nism of the age v= and the interaction with the 


bag Paar fuel system. Further chapters 
cover details 0 designing for optimum protection; the 
physics behind the voltages, currents, and electromag- 
netic fields developed by the strike; and shielding tech- 
niques and damage analysis. The handbook with 
discussion of test and analytical techniques for deter- 
mining the adequacy of a given protection scheme. 
Keywords: Lightning protection, Fuel vapor ignition, 
Fuel system safety, Atmospheric electrical hazards, 
pyre safety, Lightning simulation, Aircraft certifica- 

tion, Atmospheric electromagnetism, Induced currents 
& voltages, Electromagnetic shielding. (sdw) 
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AD-A222 725/4/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

Validation and Application of a Rotor Acoustic 
m. 


Prediction Computer 
J. M. Gallman. 1990, 16p 


An essential prerequisite to reducing the acoustic de- 
tectability of military rotorcraft is a better understand- 
ing of main rotor noise which is the major contributor to 
the overall noise. A simple, Ya accurate, Rotor Acous- 
tic Prediction Program (RAPP) has been developed to 
advance the understanding of main rotor noise. This 
prediction program uses the Fforwcs Williams and 
Hawkings (FW-H) equation. The particular form of the 
FW-H equation used is well suited for the coupling of 
the measured blade surface pressure to the prediction 
of acoustic pressure. The FW-H equation is an inho- 
oe wave equation that is valid in all space 
governs acoustic pressure — by thin 
moving bodies. The non terms describe 
mass displacement due to surface motion and forces 
due to local surface stresses, such as viscous stress 
and pressure distribution on the surface. This 
examines two of the four types of main rotor noise: BVI 
noise and low-frequency noise. Blade-vortex interac- 
tion noise occurs when a tip vortex, previously shed by 
a rotor blade, passes close h to a rotor blade to 
cause large variations in Nona 
This event is most disturbi 
prey of the rotor i tontaeeene noise 
includes er and low to moderate speed forward 
flight. For these flight conditions, the low ——s 
com of the acoustic signal dominate. RAI 
was developed for BVI and low-frequency applications 
which are the flight producing the propagating noise 
that leads to acoustic detection. (EDC) 
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Aluminum Lithium Alloys for Navy Aircraft. 

E. W. Lee, and J. Waldman. Aug 89, 10p 

This article is from ‘Conference Proceedings of the 
— of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988, AD-A215 832, p10- 
1 thru 10-10. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


Ingot metallurgy alloys of aluminum with lithium addi- 
tions offer large gains in structural efficiency due to re- 
duced density together with increased strength and 
elastic modulus. Several alloys are now commercially 
available. The Navy has been sponsoring R&D activi- 
ties in these alloys since the mid-seventies. Current ef- 
forts include ongoing multi-laboratory evaluations of 
aluminium-lithium alloys to replace 7075-T6 and 7075- 
T73. The Navy is also conducting R&D on thermal me- 
chanical processing and superplastic forming on these 
alloys. Additional testing is being conducted to deter- 
mine their corrosion resistance in an aircraft carrier en- 
vironment. Keywords: Alloys, Metallurgy, Naval air- 
ont a Vigilante, Symposia, Mechanical proper- 
ties. ) 
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AD-P005 930/3/GAR PC A03/MF A01 
Fokker B.V., Schiphol-Oost (Netherlands). 
Fabrication of Test-Articles from Al-Li 2091 for 
Fokker 100. 
= J. Vaessen, C. Tilborgh, and H. W. Rooijen. Aug 

, 12p 
This article is from ‘Conference Proceedings of the 
Structures and Materials Panel of AGARD (67th) on 
New Light Alloys Held in Mierlo, Netherlands on 3-5 
October 1988’, AD-A215 832, p13-1 thru 13-12. 
Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The technical requirements for introduction of Alumini- 
um-Lithium-alloys in secondary structures of aircraft 
are formulated. The general corrosion behaviour, 
stress-corrosion properties and mechanical properties 
of the alloy 2091-T3 from Cegedur-Pechiney meet 
these requirements. The successful fabrication of 
access doors in the underwing fairing of the Fokker 
100 is described. The same manufacturing techniques 
as for 2024 can be used for 2091, i.e. machining, 
blanking, bending, chemical milling, surface pretreat- 
ments, adhesive bonding, solution heat treatment and 
drop hammer forming, stretch forming, painting and ri- 
vetting. Operational in-service trial on Fokker 100 and 
F28 operated by major airlines as Swissair and Garuda 
has started. Keywords: Alloys, Metallurgy, Nether- 
lands, Mechanical properties, Ai-Li 2091-T3, Fabrica- 
tion, Fokker 100, Corrosion inhibition. (JG) 
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AD-P005 933/7/GAR PC A01/MF A01 
Airbus Industrie, Blagnac (France). 

Point of View of a Civil Aircraft Manufacturer on Al- 
Li Alloy. 

J. Koshorst. Aug 89, 5p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 Oct 1988’, AD-A215 832, p18-1 
thru 18-5. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The process of evaluating a new material for use in a 
civil transport aircraft is rather complex and long. The 
introduction of Al-Li (Aluminum-Lithium) appears as 
being a particularly difficult item. Initially developed for 
application in combat aircraft aiming for high strength 
properties, a civil transport airplane however requires 
Al-Li in a damage tolerant version. Equivalence to ex- 
isting alloys is requested (equal or better) but Al-Li de- 
mands a compromise between major properties as 
strength, damage tolerance and corrosion resistance. 
Progress in achieving acceptable and harmonized ma- 
terial quality is very slow and time constraints have 
prevented introduction in a planned way in a number of 
programs. The question is raised whether a cost effec- 
tive use of Al-Li can be envisaged over the next years. 
Keywords: Alloys, France, Civil aircraft manufacturer, 
Metallurgy. (JG) 
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Uses and Properties of Al-Li on the New EH101 
Helicopter. 

A. F. Smith. Aug 89, 19p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p19- 
1 thru 19-19. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The EH101 is a long range, large capacity helicopter 
developed and built jointly by Westland Helicopters of 
the UK and Agusta of Italy to meet the needs of civil, 
naval and utility operations and in which many new 
aerodynamic, electronic and structural design con- 
cepts are successfully combined. In order to effect sig- 
nificant structural weight reductions, extensive use will 
be made of aluminium-lithium based alloys which are 
now becoming commercially available. The results of a 
weight-saving cost analysis favour the use of alumini- 
um-lithium sheet, extruded profiles and forgings on the 
EH101, while corresponding plate and extruded bar 
will not be used due to the combined effects of low 
utilisation rate and the inherently higher material cost 
of aluminium-lithium. Keywords: Alloys, Great Britain, 
fia) 01 Helicopters, Metallurgy, Uses and properties. 
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McDonnell Aircraft Co., St. Louis, MO. Material and 
Process Development Dept. 

Aluminum-Lithium: Application of Plate and Sheet 
to Fighter Aircraft. 

B. A. Davis. Aug 89, 11p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials PAnel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p20- 
1 thru 20-11. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The potential for weight savings resulting from the low 
density and high stiffness of aluminium-lithium (AI-Li) 
alloys led McDonnell Aircraft Company to consider Al- 
Li alloys for use on both new and existing aircraft. The 
successful fabrication, and flight testing, of several 
demonstration parts on both the F-15 and F/A-18 in- 
creased interest in these alloys. In support of these 
and other applications of Al-Li plate and sheet, the me- 
chanical properties, conventional formability and su- 
perplastic formability of 2090 and 8090 were evaluat- 
ed. With a few notable exceptions, such as the anisot- 
ropy in sheet, these Al-Li alloys were comparable to 
conventional aluminum alloys. Chemical processing 
and corrosion resistance of 2090 and 8090 were also 
investigated and again were found comparable to con- 
ventional aluminum. Keywords: Alloys, Metallurgy, F- 
15 Aircraft, F/A-18 Aircraft, Applications of Al-2i plate 
_ MCAIR, Mechanical properties, Corrosion. 
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National Aeronautical Lab., Bangalore (India). 

Flight Path Reconstruction Using Extended 
Kalman Filtering Techniques. 

V. Parameswaran, and E. Plaetschke. Jan 90, 76p 
PD-FC-9001 


An algorithm for the flight path reconstruction of state 
variables and for estimation of unknown constant bias 
and scale factor errors in measured data using ex- 
tended Kalman filter and fixed interval smoother was 
developed. The modeis are based on the six-degree-of 
freedom kinematic equations relating measured air- 
craft responses. The technique is demonstrated with 
the aid of typical examples using flight test data. Also 
some sensitivity studies on the variation of noise co- 
variance matrices were performed. The results of FPR 
using extended Kalman filter and maximum likelihood 
methods are presented. Finally aerodynamic estima- 
tion was carried out with a s: nple linear model on dif- 
ferent data sets names: (1) flight measured data not 
corrected for bias anc scaie factor errors; (2) using 
EKF corrected data; ari! (3) using ML corrected data. 
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Manta: An RPV Design to Investigate Forces and 
Moments on a Lifting Surface. 

Final Design Proposal. 

K. Bryan, J. Soutar, P. Witty, B. Mediate, and T. 
Quast. 1989, 91p NAS 1.26:186227, NASA-CR- 
186227 

Contract NASW-4435 


The overall goal was to investigate and exploit the ad- 
vantages of using remotely powered vehicles (RPV’s) 
for in-flight data collection at low Reynold’s numbers. 
The data to be collected is on actual flight loads for 
any type of rectangular or tapered airfoil section, in- 
cluding vertical and horizontal stabilizers. The data will 
be on a test specimen using a force-balance system 
which is located forward of the aircraft to insure an un- 
disturbed air flow over the test section. The collected 
data of the lift, drag and moment of the test specimen 
is to be radioed to a grand receiver, thus providing real- 
time ota acquisition. The design of the mission profile 
ana ‘he selection of the instrumentation to satisfy aer- 
odynamic requirements are studied and tested. A half- 
size demonstrator was constructed and flown to test 
the flight worthiness of the system. 
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N90-20972/7/GAR PC A03/MF A01 
Royal Aircraft Establishment, Farnborough (England). 
Role of Structural Analysis in Airworthiness Certi- 
fication. 

P. Bartholomew. cApr 89, 21p BR112064, RAE-TM- 
MS-1129 


Those uses of structural analysis which have a bearing 
on airworthiness are reviewed. In particular the extent 
to which finite element analysis is already implicitly 
relied on in the context of clearance by test is consid- 
ered, and factors which may be expected to lead to an 
increased reliance are discussed. One such factor is 
the increased use of the computer aided engineering 
(CAE) approach which changes the design process 
itself. An assessment is made of actions required to 
ensure that results of analysis provide a consistent 
and reliable basis for airworthiness judgement. 
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N90-20973/5/GAR PC A03/MF A01 
Royal Aircraft Establishment, Farnborough (England). 
Computer-Aided Structural Optimisation of Air- 
craft Structures. 

P. Bartholomew, and H. Wellen. cSep 89, 19p 
BR112837, RAE-TM-MAT-STR-1138 


The principal methods used within the computer pro- 
gram STARS for the computer-aided design of opti- 
mum structures subject to a variety of contraints are 
described. Based on the foundations set forth regard- 
ing both structural and optimization aspects, a descrip- 
tion is given of the Newton method as applied in 
STARS. Likewise, the shape optimization developed in 
the form of a hierarchical approach is described. Test 
problems connected with this are presented. Practical 
examples are given that show how research originated 
at RAE has been continued and applied at MBB. This 
includes various components which are typical in air- 
craft construction and also a description of the manner 
in which flutter optimization is being accomplished with 
STARS at MBB in combination with the in-house aer- 
oelastic program. 
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N90-20974/3/GAR PC AO5/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Performance Data from a Wind-Tunnel Test of Two 
— Blade Designs for a Utility-Class Heli- 
copter. 

J. D. Singleton, W. T. Yeager, and M. L. Wilbur. Jun 
90, 82p NAS 1.15:4183, L-16736, NASA-TM-4183 
Prepared in Cooperation with Army Aviation Systems 
Command, Hampton, VA. 


An investigation was conducted in the NASA Langley 
Transonic Dynamics Tunnel to evaluate an advanced 
main rotor designed for use on a utility class helicopter, 
specifically the U.S. Array UH-60A Blackhawk. This 
rotor design incorporated advanced twist, airfoil cross 
sections, and geometric planform. For evaluation pur- 
poses, the current UH-60A main rotor was also tested 
and is referred to as the baseline blade set. A total of 
four blade sets were tested. One set of both the base- 
line and the advanced rotors were dynamically scaled 
to represent a full scale helicopter rotor blade design. 
The remaining advanced and baseline blade sets were 





not dynamically scaled so as to isolate the effects of 
structural elasticity. The investigation was conducted 
in hover and at rotor advance ratios ranging from 0.15 
to 0.4 at a range of nominal test medium densities from 
0.00238 to 0.009 slugs/cu ft. This range of densities, 
coupled with varying rotor lift and propulsive force, al- 
lowed for the simulation of several vehicle gross 
weight and density altitude combinations. Perform- 
ance data are presented for all blade sets without anal- 
ysis; however, cross referencing of data with flight con- 
dition may be useful to the analyst for validating aeroe- 
lastic theories and design methodologies as well as for 
evaluating advanced design parameters. 
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A02) 
Aircraft Research Association Ltd., Bedford (England). 
Aerofoil Design Techniques. 
A. J. Bocci. cMar 90, 18p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 18 p. Sponsored in 
Part by Procurement Executive, Ministry of Defence; 
British Aerospace Aircraft Group, Hatfield, England; 
Dowty Rotol LTD.; and Dept. Of Trade and Industry. 


Various airfoil design exercises carried out at ARA 
over the years are described, concentrating on the part 
played by the inverse methods. The design of an airfoil 
suitable for the wing of a combat aircraft research 
model was successful in meeting a number of perform- 
ance requirements but the inverse supercritical 
method used gave an unsatisfactory intermediate pro- 
file and off-design calculations were necessary to re- 
solve the problem. In a research exercise involving the 
design of an airfoil suitable for the wing of a transport 
aircraft to take advantage of full-scale Reynolds 
number, the inverse supercritical method used pro- 
duced changes to the geometry in an opposite sense 
to those finally required. It is suggested that the diffi- 
culties with the inverse supercritical methods arose 
because appropriate design target pressures were not 
known and because viscous effects were not included 
in the methods. Subsequent designs of laminar flow 
airfoils and high-speed propeller blade airfoils are de- 
scribed. For these cases, a technique was used involv- 
ing a subcritical method, with progressive adjustment 
of —— pressures until a geometry arose with suitable 
flow development according to a viscous supercritical 
method, with little use of supercritical inverse methods. 
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N90-21394/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Transmission Research Activities at NASA Lewis 
Research Center. 

D. G. Lewicki. 1990, 31p NAS 1.15:103132, NASA- 
TM-103132 

Contract DA PROJ. 1L1-2211-A-47-A 

Prepared in Cooperation with Army Aviation Systems 
Command, Cleveland, OH. Presented at the Helicop- 
ter Transmission Design and Maintenance Workshop, 
Quebec City, Quebec, 21-25 May 1990; Sponsored by 
Canadian Department of National Defense. 


A joint research program, to advance the technology 
of rotorcraft transmissions, consists of analytical and 
experimental efforts to achieve the overall goals of re- 
ducing transmission weight and noise, while increasing 
life and reliability. Recent activities in the areas of 
transmission and related component research are 
highlighted. Current areas include specific technol- 
ogies in support of military rotary wing aviation, gearing 
technology, transmission noise reduction studies, a 
recent interest in gearbox diagnostics, and advanced 
transmission system studies. Results of recent activi- 
ties are presented along with near term research 
plans. 
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N90-21422/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA Airframe Structural Integrity Program. 

C. E. Harris. Apr 90, 20p NAS 1.15:102637, NASA- 
TM-102637 


NASA initiated a research program with the long-term 
objective of supporting the aerospace industry in ad- 
dressing issues related to the aging of the commercial 
transport fleet. The program combines advanced fa- 
tigue crack growth prediction methodology with inno- 
vative nondestructive examination technology with the 


focus on multi-stage damage (MSD) at rivited connec- 
tions. A fracture mechanics evaluation of the concept 
of pressure proof testing the fuselage to screen for 
MSD was completed. A successful | atory demon- 
stration of the ability of the thermal flux method to 
detect disbonds at rivited lap splice joints was con- 
ducted. All long-term program elements were initiated, 
and the plans for the methodology verification program 
are being coordinated with the airframe manufactur- 
ers. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Evaluation of the Pressure Proof Test Concept for 
Thin Sheet 2024-T3. 

D. S. Dawicke, C. C. Poe, J. C. Newman, and C. E. 
a 90, 32p NAS 1.15:101675, NASA-TM- 


The concept of pressure proof testing of fuselage 
struciures with fatigue cracks to insure structural integ- 
rity was evaluated from a fracture mechanics view- 
point. A generic analytical and experimental investiga- 
tion was conducted on uniaxially loaded flat panels 
with crack configurations and stress levels typical of 
longitudinal lap splice joints in commercial transport 
aircraft fuselages. The results revealed that the re- 
maining fatigue life after a proof test was longer than 
that without the proof test because of crack growth re- 
tardation due to increased crack closure. However, 
based on a crack length that is slightly less than the 
critical value at the maximum proof test stress, the 
minimum assured life or proof test interval must be no 
more than 550 pressure cycles for a 1.33 proof factor 
and 1530 pressure cycles for a 1.5 proof factor to pre- 
vent in-flight failures. 


Avionics 
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AD-A222 795/7/GAR 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Robustness Evaluation of H2 and H(infinity) Con- 


PC A06/MF A01 


trol as Applied to a Transport Aircraft. 
Master’s thesis. 

R. L. Robinson. Mar 90, 119p Rept no. AFIT/GAE/ 
ENY/89D-30 


The purpose of this study was to evaluate the perform- 
ance and stability robustness of a lateral autopilot de- 
signed for a transport aircraft using H2 and H(Infinity) 
control theory. The intent was to design a controller 
that met performance and robustness specifications 
over a range of flight conditions. First, a control struc- 
ture to be used in designing the autopilot was devel- 
oped. Once this was accomplished, it was formulated 
into the small gain problem. Controllers were then de- 
veloped using H2 and H(infinity) control theory. The 
final task involved evaluating the controllers devel- 
oped in a closed loop simulation. Keywords: Control 
theory; Flight control systems; Multivariable control; 
Robust control. Theses. (EDC) 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Evaluation of Speech Recognizers for Use in Ad- 
vanced Combat Helicopter Crew Station Research 
and Development. 

Technical memo. 

C. A. Simpson. Mar 90, 89p NASA-A-90090, NASA- 
CR-177547, USAAVSCOM-TM-90-A-001 


The U.S. Army Crew Station Research and Develop- 
ment Facility uses vintage 1984 speech recognizers. 
An evaluation was performed of newer off-the-shelf 
speech recognition devices to determine whether 
newer technology performance and capabilities are 
substantially better than that of the Army’s current 
speech recognizers. The Phonetic Discrimination (PD- 
100) Test was used to compare recognizer perform- 
ance in two ambient noise conditions: quiet office and 
helicopter noise. Test tokens were spoken by males 
and females and in isolated-word and connected-word 
mode. Better overall recognition accuracy was ob- 
tained from the newer recognizers. The report lists rec- 
ognizer capabilities needed to support the develop- 
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ment of human factors design requirements for 
speech command systems in advanced combat heli- 
copters. (SDW) 
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National Aeronautics and Space Administration, 
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int University Program for Air Transportation 
Research, 1988-1989. 
F. R. Morrell. Mar 90, 202p NAS 1.55:3063, L-16740, 
NASA-CP-3063 
Research Program Held During 1988-1989; n- 
sored by NASA, Langley Research Center and FAA. 


No abstract available. 
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Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 
Application of Stochastic Robustness to Aircraft 
Control Systems. 
L. E. Ryan. Mar 90, 22p 
In NASA, Langley Research Center, Joint University 
ae for Air Transportation Research, 1988-1989 p 


Guaranteeing robustness has long been an important 
design objective of control system analysis. Stochastic 
robustness is a simple riumerical procedure that can 
be used to measure and gain insight into robustness 
properties associated with linear control systems. In 
the realm of aircraft control systems, problems such as 
the effects of flight condition perturbations and model- 
order uncertainties on robustness are easily and effec- 
tively analyzed using stochastic robustness. The con- 
cept of stochastic robustness is reviewed and exam- 
ples are presented demonstrating its use in flight con- 
trol system analysis. 
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Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 

Neural Networks for Aircraft Control. 

D. Linse. Mar 90, 17p 

In NASA, Langley Research Center, Joint University 
Program for Air Transportation Research, 1988-1989 p 
167-181. 


Current research in Artificial Neural Networks indicates 
that networks offer some potential advantages in ad- 
aptation and fault tolerance. This research is directed 
at determining the possible applicability of neural net- 
works to aircraft control. The first application will be to 
aircraft trim. Neural network node characteristics, net- 
work topology and operation, neural network learning 
and example histories using neighboring optimal con- 
trol with a neural net are discussed. 


050,406 
N90-20938/8/GAR 

(Order as N90-20921/4/GAR, PC a 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 
Expert System for Wind Shear Avoidance. 
R. F. Stengel, and D. A. Stratton. Mar 90, 6p 
Contract NAG1-834 
In NASA, Langley Research Center, Joint University 
Program for Air Transportation Research, 1988-1989 p 
183-188. 


A study of intelligent guidance and control concepts 
for protecting against the adverse effects of wind 
shear during aircraft takeoffs and landings is being 
conducted, with current emphasis on developing an 
expert system for wind shear avoidance. Principal ob- 
jectives are to develop methods for assessing the like- 
lihood of wind shear encounter (based on real-time in- 
formation in the cockpit), for deciding what flight path 
to pursue (e.g., takeoff abort, landing go-around, or 
normal climbout or glide slope), and for using the air- 
craft’s full potential for combating wind shear. This 
study requires the definition of both deterministic and 
statistical techniques for fusing internal and external 
information , for making go/no-go decisions, and for 
—— commands to the manually controlled 

ight. The program has begun with the development of 
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the WindShear Safety Advisor, an expert system for 
pilot aiding that is based on the FAA Windshear Train- 
ing Aid; a two-volume manual that presents an over- 
view , pilot guide, training program, and substantiating 
data provides guidelines for this initial development. 
The WindShear Safety Advisor expert system currently 
contains over 200 rules and is coded in the LISP pro- 
gramming language. 


050,407 
N90-20939/6/GAR 
(Order as N90-20921/4/GAR, PC — 
02) 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 
Rule-Based Mechanisms of Learning for Intelligent 
Adaptive Flight Control. 
D. A. Handeiman, and R. F. Stengel. Mar 90, 12p 
Contract DAAG29-84-K-0048 
In NASA, Langley Research Center, Joint University 
ey for Air Transportation Research, 1988-1989 p 
89-194. 


How certain aspects of human learning can be used to 
characterize learning in intelligent adaptive control 
systems is investigated. Reflexive and declarative 
memory and learning are described. It is shown that 
model-based systems-theoretic adaptive control 
methods exhibit attributes of reflexive learning, where- 
as the problem-solving capabilities of knowledge- 
based systems of artife ial intelligence are naturally 
suited for implementing declarative learning. Issues re- 
lated to learning in knowledge-based control systems 
are addressed, with particular attention given to rule- 
based systems. A mechanism for real-time rule-based 
knowledge acquisition is suggested, and utilization of 
this mechanism within the context of failure diagnosis 
for fault-tolerani flight contro! is demonstrated. 


050,408 
N90-20940/4/GAR 

(Order as N90-20921/4/GAR, PC wer 4 

02) 

Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 

es on the Use of Rule-Based Control. 
D. A. Handelman, and R. F. Stengel. Mar 90, 6p 
Contract DAAG29-84-K-0048 
In NASA, Langley Research Center, Joint University 
——_ for Air Transportation Research, 1988-1989 p 
195-200. 


Issues regarding the application of artificial intelligence 
techniques to real-time control are discussed. Advan- 
tages associated with knowledge-based programming 
are discussed. A proposed rule-based control tech- 
nique is summarized and applied to the problem of 
automated aircraft emergency procedure execution. 
Although emergency procedures are by definition pre- 
dominately procedural, their numerous evaluation and 
decision points make a declarative representation of 
the knowledge they encode highly attractive, resulting 
in an organized and easily maintained software hierar- 
chy. Simulation results demonstrate that real-time per- 
formance can be obtained using a microprocessor- 
based controller. It is concluded that a rule-based con- 
trol system design approach may prove more useful 
than conventional methods under certain circum- 
stances, and that declarative rules with embedded 
procedural code provide a sound basis for the con- 
struction of complex, yet economical, control systems. 


050,409 
N90-20941/2/GAR 
(Order as N90-20921/4/GAR, PC A10/MF 
A02) 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
space Engineering. 
Stochastic Robustness of Linear Control Systerns. 


R. F. Stengel, and L. E. Ryan. Mar 90, 6p 

Contract NGL-31-001-252 

In NASA, Langley Research Center, Joint University 
oe a for Air Transportation Research, 1988-1989 p 


A simple numerical procedure for estimating the sto- 
chastic robustness of a linear, time-invariant system is 
described. Monte Carlo evaluation of the system’s ei- 
genvalues allows the probability of instability and the 
related stochastic root locus to be estimated. This defi- 
nition of robustness is an alternative to existing deter- 
ministic definitions that address both structured and 
unstructured parameter variations directly. This analy- 
sis approach treats not only Gaussian parameter un- 
certainties but non-Gaussian cases, including uncer- 
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tain-but-bounded variations. Trivial extensions of the 
procedure admit alternate discriminants to be consid- 
ered. Thus, the probabilities that stipulated degrees of 
instability will be exceeded or that closed-loop roots 
will leave desirable regions also can be estimated. Re- 
sults are particularly amenable to graphical presenta- 
tion. 


050,410 

N90-21005/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Simulator Comparison of Thumball, Thumb Switch, 
and Touch Screen Input Concepts for Interaction 
with a Large Screen Cockpit Display Format. 

D. R. Jones, and R. V. Parrish. Apr 90, 31p NAS 
1.15:102587, NASA-TM-102587 


A piloted simulation study was conducted comparing 
three different input methods for interfacing to a large 
screen, multiwindow, whole flight deck display for 
management of transport aircraft systems. The thum- 
ball concept utilized a miniature trackball embedded in 
a conventional side arm controller. The multifunction 
control throttle and stick (MCTAS) concept employed 
a thumb switch located in the throttle handle. The 
touch screen concept provided data entry through a 
capacitive touch screen installed on the display sur- 
face. The objective and subjective results obtained in- 
dicate that, with present implementations, the thumball 
concept was the most appropriate for interfacing with 
aircraft systems/subsystems presented on a large 
screen display. Not unexpectedly, the completion time 
differences between the three concepts varied with 
the task being performed, although the thumball imple- 
mentation consistently outperformed the other two 
concepts. However, pilot ee for improved im- 
plementations of the MCTAS and touch screen con- 
cepts could reduce some of these differences. 


050,411 
N90-21006/3/GAR PC AO6/MF A01 
Aerometrics, Inc., Sunnyvale, CA. 

Advanced Instrumentation for Aircraft Icing Re- 
search. 

Final Report. 

W. Bachalo, J. Smith, and R. Rudoff. Apr 90, 103p 
NAS 1.26:185225, NASA-CR-185225 

Contract NAS3-25317 


A compact and rugged probe based on the phase 
Doppler method was evaluated as a means for charac- 
terizing icing clouds using airborne platforms and for 
advancing aircraft icing research in large scale wind 
tunnels. The Phase Doppler Particle Analyzer (PDPA) 
upon which the new probe was based is now widely 
recognized as an accurate method for the complete 
characterization of sprays. The prototype fiber optic- 
based probe was evaluated in simulated aircraft icing 
clouds and found to have the qualities essential to pro- 
viding information that will advance aircraft icing re- 
search. Measurement comparisons of the size and ve- 
locity distributions made with the standard PDPA and 
the fiber optic probe were in excellent agreement as 
were the measurements of number density and liquid 
water content. Preliminary testing in the NASA Lewis 
Icing Research Tunnel (IRT) produced reasonable re- 
sults but revealed some problems with vibration and 
signal quality at high speeds. The cause of these prob- 
lems were identified and design changes were pro- 
posed to eliminate the shortcomings of the probe. 


050,412 

N90-21283/8/GAR PC A02/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Civil Air Transport: A Fresh Look at Power-by-Wire 

and Fly-by-Light. 

G. R. Sundberg. May 90, 6p NAS 1.15:102574, E- 

5402, NASA-TM-102574 

Presented at the National Aerospace and Electronics 

— Dayton, OH, 21-25 May 1990; Sponsored 
y ; 


Power-by-wire (PBW) is a key element under subsonic 
transport flight systems technology with potential sav- 
ings of over 10 percent in gross take-off-weight and in 
fuel consumption compared to today’s transport air- 
craft. The PBW technology substitutes electrical actu- 
ation in place of centralized hydraulics, uses internal 
starter-motor/generators and eliminates the need for 
variable engine bleed air to supply cabin comfort. The 
application of advanced fiber optics to the electrical 
power system controls, to built-in-test (BITE) equip- 
ment, and to fly-by-light (FBL) flight controls provides 


additional benefits in lightning and high energy radio 
frequency (HERF) immunity over existing mechanical 
or even fly-by-wire controls. The program plan is re- 
viewed and a snapshot is given of the key technol- 
ogies and their benefits to all future aircraft, both civil 
and military. 


050,413 


PB90-255696/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Digital Controller for Active Aeroelastic Controls. 
Technical rept. 

T. Ueda, and K. Murota. c1989, 41p NAL-TR-1014 
Text in Japanese with English abstract. 


A high-speed digital controller for aeroelastic controls 
was designed and made. The purpose was to minimize 
adverse phase lag which is inevitably produced by the 
CPU time of digital processing. The delay deteriorates 
control performances on rather rapid phenomena like 
aircraft flutter. With fix-point operation the controller 
realized 417 microseconds of throughput time includ- 
ing the A/D and D/A conversion. This corresponds to 
a high sampling rate of 2.4 kHz. The controller fur- 
nishes two channels, each of which can be implement- 
ed with up to the eighth order control laws allowing the 
—a terms. Control laws can be loaded by chang- 
ing coefficients for multiplication in its expansion form. 
These coefficients are calculated and transferred by a 
peripheral computer through the GP-IB busline. At the 
stage of D/A conversion, the number of bit-shifts asso- 
ciated with a scaling is made programmable to avoid 
overflow and to lessen inaccuracy due to the trunca- 
tion error. A sample period is also selectable through 
the GP-IB busline. This period ranges from 1 millisec- 
ond to 500 microseconds. In the appendix, a program 
is presented for converting from the continuous trans- 
fer function in the Laplace domain to a discrete trans- 
fer function in the z-domain with the aid of Tustin’s ap- 
proximation. 


Test Facilities & Equipment 


050,414 


AD-A222 959/9/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 

China’s High Altitude Simulation Test Stand for 

Aircraft Engine under Construction. 

D. Liu, and H. Chou. 29 Nov 88, 16p Rept no. FTD- 

ID(RS)T-0959-88 

fn 3 of Guoji Hangkong (China) n6(292) p20-21; p56 
un 87. 


No abstract available. 


050,415 

N90-21046/9/GAR PC A02/MF A01 
European Office of Aerospace Research and Develop- 
ment, FPO New York 09510. 

Proceedings of the 13th International Congress on 
a in Aerospace Simulation Facili- 
ties. 

F. T. Gilliam. Sep 89, 10p EOARD-LR-89-069 
Congress Heid in Goettingen, Federal Republic of Ger- 
many, 18-21 Sep. 1989. 


The technical program of the 13th International Con- 
gress on Instrumentation in Aerospace Simulation Fa- 
cilities (ICIASF) is summarized. Important develop- 
ments in instrumentation application, instrumentation 
system enhancements, and new systems being devel- 
oped are briefly described here. Specific instrumenta- 
tion systems discussed include laser Doppler veloci- 
metry (LDV), particle image velocimetry (PIV), laser in- 
duced fluorescence (LIF), liquid crystals, infrared (IR) 
imaging, and several other techniques. 


General 


050,416 


N90-21720/9/GAR PC A03/MF A01 
European Office of Aerospace Research and Develop- 
ment, FPO New York 09510. 





Programs in Aeronautical Engineering, 
Solid State Physics, and Materials Science at Tech- 
nion-israel Institute of Tech: , Haifa, Israel. 
V. L. Donlan. Jun 89, 11p EOARD-LR-89-068 


Research programs in aeronautical engineering, solid 
state physics, and materials science currently under 
way at Technion are described. Topics covered are: 
advanced rocket propellants; hypervelocity impacts at 
glancing angles; thin shell composite structures; 
thrust-vectored jet engines; vibration mode analysis of 
aeroelastic structures; ion implantation and annealing 
of hy roid e; reduction of 1/f noise in elevated tempera- 
ture HgCdTe detectors; intersubband infrared absorp- 
tion in undoped 3-5 quantum well structures; strained 
layer InGaAs lasers; thin film sputtering of ternary 
alloys; and ceramics and cermets. 


050,417 

PB90-252701/GAR PC A07/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Handleiding voor het Gebruik van NEXT 1.2: NLR 
E CL X-Pert System Toolkit (User Manual 
ter) 1.2: NLR Engineering Expert System Tool- 
P. J. Kat, and J. C. Donker. 22 Dec 87, 140p NLR- 
TR-87178-U 

Text in Dutch; summary in English. 


NEXT 1.2 is an expert system shell developed at NLR. 
NEXT has a knowledge representation mechanism 
based on a combination of context tree and production 
rules. The inference mechanism is based on a combi- 
nation of backward and forward reasoning. NEXT 1.2 
is available on a CYBER 180/855 under NOS and ona 
VAX under VMS. Supply of other implementations can 
be negotiated. The user manual is written to support 
the knowledge engineers building knowledge-based 
systems with NEXT. 


nae ee 
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Agricultural Chemistry 


050,418 

MIC-90-03480/GAR PC E07/MF E01 
Canada. Farm Development Policy Directorate, 
Ottawa (Ontario). 

Canadian fertilizer consumption, shipments and 
trade, 1988-89. 

Annual publication. 

M. Spearin, and K. O’Connor. c1990, 52p 


There is a need for a better understanding of the 
method of collection and of the assumptions behind 
different data series regarding fertilizer distribution and 
use. This paper presents the most current statistics 
available, describing the sources and identifying possi- 
ble discrepancies. 


Agricultural Economics 


050,419 
MIC-90-03163/GAR PC E12/MF E01 
Canadian International Trade Tribunal, Ottawa (Ontar- 


io). 

Grain corn, public interest: Preliminary examina- 
tion of changed circumstances. 

Annual publication. 

c1989, 104p SSC-F42-5/1990, ISBN-0-662-57201-7 
Text in English and French (Bilingual). 


In March 1987, the Canadian Import Tribunal found 
that the subsiiizing of importations into Canada of 
grain corn in all forms, excluding seed corn, sweet corn 
and popping corn, originating in or exported from the 
U.S., with certain exemptions, had caused, was caus- 
ing and was likely to cause material injury to the pro- 
duction in Canada of like goods. A countervailing duty 
was imposed. In February 1988, the level of counter- 
vailing duty was reduced and in 1989 the Tribunal was 
asked to reconsider the question and whether any new 


evidence had arisen leading to the need for a new in- 
quiry into the subject. This report is the result of that 
request. The report gives data and an analysis of the 
current corn market; summarizes submissions from 
agricultural users, industrial users, governments, and 
corn users; and analyses the issues in the light of the 
1988-89 drought, the Canada-U.S. free trade agree- 
ment, and the U.S. countervailing duty on pork. 


050,420 

MIC-90-03181/GAR PC E07/MF E01 
Statistics Canada. Agriculture/Natural Resources Divi- 
sion, Halifax (Nova Scotia). 

Nova Scotia agricultural statistics, 1990. 

Annual publication. 

c1989, 63p 


Series of tables detailing farm activity, including finan- 
cial indicators, livestock, dairy, poultry, field crops, and 
fruits and vegetables. Data is also given on population 
and climate and such miscellaneous operations as 
maple products, greenhouse operation, farm use of 
limestone, fertilizer and limestone sales, feed freight 
assisted shipments, exports, and consumer price in- 
dexes. Data is generally given by county for current 
and the previous 10 years. 


050,421 
MIC-90-03301/GAR 
New Brunswick H: 
New Brunswick 
1988-89. 
Annual publication. 
c1989, 17p 
Text in English and French (Bilingual). 


Annual report of the Board, detailing such concerns as 
the viability of the New Brunswick industry, the 
market price for hogs, the Hog relocation to 
Fredericton, and the U.S. countervail duty against Ca- 
nadian pork exports. 


PC E07/MF E01 
Marketing Board, Moncton. 
jog Marketing Board: Year end 


050,422 

MIC-90-03356/GAR PC E07/MF E01 
Ontario Ministry of Agriculture and Food, Toronto. Eco- 
nomics and Policy Coordination Branch. 

Grain and f le crops: Estimated production 
costs, Ontario, 1989. 

Economics information report no. 89-05 (Annual). 

D. Hope, B. Campbell, and B. Burgess. c1989, 30p 


Includes estimates for grain and forage crops using 
computer programs that generate budgets and crop 
production cost estimates. 


050,423 

MIC-90-03357/GAR PC E07/MF E01 
Ontario Ministry of Agriculture and Food, Toronto. Eco- 
nomics and Policy Coordination Branch. 

= crops: Estimated production costs, Ontario, 
Economics information report no. 89-04 (Annual). 

E. D. McKibbon. c1989, 65p 


This document provides fruit crop estimates using 
computer programs that generate budgets and crop 
production cost estimates. 


050,424 

MIC-90-03358/GAR PC E07/MF E01 
Ontario Ministry of Agriculture and Food, Toronto. Eco- 
nomics and Policy Coordination Branch. 

Apple, —— and grape: Estimated establishment 
costs, rio, 1989. 

Economics information report no. 89-03 (Annual). 

E. D. McKibbon. c1989, 35p 


Provides fruit crop estimates using computer programs 
that generate budgets and crop production cost esti- 
mates. 


050,425 

MIC-90-03455/GAR PC E07/MF E01 
Agricultural Credit Corp. of Saskatchewan, Swift Cur- 
rent. 

Agricultural Credit Corporation of Saskatchewan: 
Annual report 1988-89. 

c1989, 20p 


This annual report includes an organizational chart, a 
list of corporation offices, a review of program activi- 
ties, and an auditors’ report. 


050,426 
MIC-90-03458/GAR PC E07/MF E01 


050,432 
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Saskatchewan ——- Regina (Canada). 
—— = — griculture: Annual report 1988-89. 
c , 35p 


This annual report reviews Branch activity. It also pro- 
vides an auditor’s report for the Cattle nto De- 
ductions Fund, the Farm Purchase Program Fund, and 
the Horned Cattle Fund. 


050,427 


MIC-90-03466/GAR PC E07/MF E01 
Saskatchewan Crop insurance Corp., Melville. 
Saskatchewan Crop _ insurance 

Annual report 1988-89. 

c1989, 38p 


This annual report inciudes a corporate directory, and 
describes program features. It presents a summary of 
1988, fi ial statements, an auditor’s report, and an 
analysis of insurance. 


050,428 


MIC-90-03594/GAR PC E07/MF E01 
Alberta Agriculture, Edmonton. Statistics Branch. 


Custom rates survey: Grain harvesting operations, 


1989. 
Annual publication. 
c1989, 20p 


Survey of rates for grain harvesting operations, ob- 
tained by contacting custom operators and dealers. 
The rates represent actual charges, although some 
may be good neighbour rates rather than commercial 
charges. The survey covers swathing, grain drying, 
combining and hauling to the bin, and grain hauling. 


050,429 


MIC-90-03595/GAR PC E07/MF E01 
Alberta Agriculture, Edmonton. Statistics Branch. 


Custom rates su : Haymaking and silage 
mai nocouemeun, 100 

Annual publication. 

c1989, 19p 


Survey of custom rates for haymaking and silage 
making operations, obtained by contacting custom op- 
erators and dealers. The rates represent actual 
charges, although some may be good neighbour rates 
rather than commercial charges. Rates cover com- 
plete and semi-complete silage, bagged silage, single 
silage making, complete and semi-complete haymak- 
ing, and single haymaking. 


050,430 

MIC-90-03598/GAR PC E07/MF E01 
Prince Edward Island Crop Insurance Agency, Char- 
lottetown. 

Prince Edward Island Crop Insurance Agency: 
Annual report 1988-89. 

c1989, 16p 


The Agency is responsible for the administration of the 
Crop Insurance Act and Plans, and for conducting sur- 
veys and research programs relating to crop insur- 
ance. This annual report lists crop insurance 

for 1988-89, and includes a 1988 crop summary. It also 
contains financial statements. 


050,431 


MIC-90-03599/GAR PC E07/MF E01 
Statistics Canada, Truro (Nova Scotia). Maritime 


p 
Text in English and French (Bilingual). 


Data on farm income and prices, livestock, dairy, poul- 
try, field crops, fruits and vegetables, greenhouse op- 
erations, beekeeping, maple products, fur industry, fer- 
tilizer and limestone sales, and freight assisted ship- 
ments by type of grain. Most data is for current year 
and two previous years and is compiled from Statistics 
Canada sources. 


050,432 


MIC-90-03737/GAR PC E07/MF E01 
——- Agriculture, Edmonton. Production Economics 
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Economics of production and marketing of green- 
house crops in Alberta, 1988-89. 

Annual publication. 

G. N. Chaudhary. c1990, 73p 


Examination of the level of investment and production 
costs and returns for Alberta greenhouses by region, 
size, and crop. The r updates information con- 
tained in previous studies of 1978, 1979, 1982, 1983, 
1987 and 1988, and reports on producer concerns. A 
questionnaire was sent to a selected sample of green- 
house operators across the province and 22 operators 
were interviewed to obtain production costs and re- 
turns information for the 1988-89 crop year. Each 
greenhouse operation was analyzed separately. The 
Study was divided into 2 geographical groups, 3 size 
groups, and crop groups of cucumbers, tomatoes, 
bedding plants and combination crops. 


050,433 

MIC-90-03745/GAR PC E07/MF E01 
Alberta Agricultural Development Corp., Camrose. 
Alberta Agricultural Development Corporation: 
Annual report 1988-89. 

c1989, 39p 


Annual report of the Corporation, which fosters a sus- 
tainable, profitable agrifood sector in the province by 
ensuring the availability and advancing the productive 
use of financial services necessary to meet evolv- 
ing needs. This report gives a summary of the year’s 
activities, a description of programs and services, and 
year comparison. A financial statement is includ- 


050,434 

PB90-246836/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. Agri- 
culture and Trade Analysis Div. 

Government intervention in Pakistan’s Cotton 
Sector. 

Staff rept. 

G. Ender. Jun 90, yp AGES-90-41 


Pakistan can generally export cotton competitively at 
world prices, and picauction is expanding despite the 
burden of Government intervention borne by its pro- 
ducers. The Government’s main intervention in the 
cotton sector was its monopoly on exports. By restrict- 
ing exports, the Cotton Export Corporation (CEC) de- 
pressed domestic prices to favor the textile industry. In 
1988/89, the Government continued to liberalize 
cotton exports by allowing private exporters to pur- 
chase cotton in the open market, instead of from the 
CEC. Such exports are now subject to a minimum 
export price and an export duty. In 1985/86 and 1986/ 
87, when a worid glut caused a sharp decline in prices, 
the Government subsidized exports (via CEC trading 
losses) to maintain its foreign exchange earnings and 
limit a costly buildup of stocks. Government interven- 
tion was measured using producer and consumer sub- 
sidy equivalents. 


050,435 

PB90-247941/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 
Distribution of Farm Program Payments, 1987. 
(Background for Agricultural Policy). 

Agriculture information bulletin. 

R. D. Reinsel. Jun 90, 13p USDA/AIB-607 


The report shows which groups of farms received Gov- 
ernment farm program payments in 1987, in what 
amount, and in what proportion. Since they were start- 
ed in the 1930's, farm proyrams have distributed pay- 
ments to producers of specific commodities based pri- 
marily on the producer’s volume of production of those 
commodities. Data from the 1987 Census of Agricul- 
ture show that cash grain producers received the ma- 
jority of payments, the largest proportion of any of the 
farm types. Farms with over $1 million in sales ac- 
counted for only one-half of 1 percent of the farms re- 
ceiving payments but these farms accounted for over 3 
percent of the payments reported. 


050,436 

PB90-247966/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 
Structural Change in U.S. Farmiand. 

R. C. Reining. Jun 90, 24p USDA/AER-617 


— farms are controlling a significantly larger share 
of farm sales and land. Large farms have acquired 
more resources and captured the higher sales primari- 
ly because they quickly responded to price changes by 
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altering the mix of land use and by using land rental 
arrangements instead of buying or selling property. 
The report examines changes in the distribution of 
land, sales, and tenure among farms. Changes are put 
into a consistent perspective by adjusting farm sales 
=" correct for the substantial inflation during 
1 -82. 


050,437 

PB90-247974/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. 

U.S. Farming Sector Entering the 1990’s: Twelfth 
Annual Report on the Status of Family Farms. 
Agriculture information bulletin. 

T. A. Carlin, S. M. Mazie, N. Brooks, D. G. Duncan, 
and R. L. Durst. Jun 90, 64p USDA/AIB-587 


Farm numbers continued to decline throughout the 
1980's as they have since 1935. The U.S. farm sector 
will enter the 1990’s in a much improved financial posi- 
tion after the financial difficulties of the early and mid- 
1980’s. Small farms dominate in farm numbers, but a 
relatively few large commercial farms produce most 
U.S. food and fiber. Almost all U.S. farms are family- 
owned businesses. Today’s farmers who hope to con- 
tinue into the 21st century must masier the technical 
aspects of farm production and marketing and also un- 
derstand the implications for their farm businesses of 
changes in Federal monetary and fiscal policy, interna- 
tional exchange rates, environmental policy, tax policy, 
and emerging technologies. 


050,438 

PB90-247982/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 
Monetary Policy: The Potential Role for Agricultur- 
al Commodity Prices. 

Technical bulletin. 

J. Kitchen, R. Conway, and M. LeBlanc. Jun 90, 26p 
USDA/TB-1779 


Monetary policy plays a key role in determining interest 
rates, prices, inflation, exchange rates, and economic 
growth. The higher and more volatile inflation and in- 
terest rates of the past two decades, coupled with 
lower real growth, have spurred attention toward new 
instruments for formulating and implementing mone- 
tary policy. Primary commodity prices, which are sensi- 
tive to changes in inflationary pressures, have been 
suggested as possible —— targets or information 
variables for monetary policy. The report presents em- 
pirical evidence on the relationships among agricultur- 
al and nonagricultural commodity prices, the general 
price level, monetary aggregates, interest rates, indus- 
trial production, and the exchange rate. 


050,439 

PB90-247990/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. Agri- 
culture and Trade Analysis Div. 

Trade and Development: Impact of Foreign Aid on 
U.S. Agriculture. 

Staff rept. 

G. Vocke. Jun 90, 73p AGES-90-44 


The papers in the proceedings were presentations for 
the 1989 Annual Meeting of the American Association 
for the Advancement of Science (AAAS); Technical 
Session, San Francisco, January 15, 1989. The report 
reviews the role of the various types of foreign assist- 
ance and the international factors influencing their ef- 
fectiveness in promoting economic development. The 
focus is on the analysis of Third World economic de- 
velopment and import markets for agricultural prod- 
ucts. The report includes a strategic assessment of 
U.S. agricultural competitiveness in Third World mar- 
kets, the balancing of the agricultural and nonagricul- 
tural trade interests in the United States, and assist- 
ance to developing countries. 


050,440 

PB90-248006/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

U.S. Sheep Industry. 

Staff rept. 

R. Stillman, T. Crawford, and L. Aldrich. Jul 90, 59p 
AGES-90-48 


The U.S. sheep inventory declined from 49 million 
head in 1942 to 9 million in 1989. Lamb imports have 
also declined and, in relation to U.S. production, are 
not seen as a major cause of the sheep industry’s 
problems. Production has declined despite positive re- 


turns to producers. Government payments under the 
wool — provide an important source of income 
for the sheep industry. In recent years, the industry, 
a the marketing sector, has stabilized. Imports 
have followed the downward trend in domestic produc- 
tion and respond counter-cyclically to domestic price 
fluctuations. A major challenge to the industry is to 
pos po consumption of lamb, a relatively expensive 
red meat. 


050,441 

PB90-248113/GAR PC A03/MF A01 
Economic Research Service, Washington, DC. 

Wheat Program in the 1990’s. Issues for Decision- 
makers. 

Agriculture information bulletin. 

E. Young, E. Allen, and S. Evans. Jun 90, 18p 
USDA/AIB-606 


Government policy affects virtually all U.S. wheat pro- 
duction and sales. Thus, decisions about the national 
wheat program will affect the U.S. role in the world 
wheat market, as weii as domestic wheat production 
and consumption decisions. The issues involved and 
their likely effects depend on the domestic and interna- 
tional settings that the U.S. wheat industry faces. 


050,442 

PB90-248550/GAR PC A02/MF A01 
Foreign Agricultural Service, Washington, DC. 

USSR Grain Situation and Outlook, July 1990. 
Foreign agriculture circular. 

Jul 90, 8p SG-4-90 

See also PB89-215511. 


The 1990 Soviet grain crop continues to be estimated 
at 215 million tons from a total area of 112 million hec- 
tares. The production estimate includes 95 million tons 
of wheat, 106.5 million of coarse grains, and 13.5 mil- 
lion of miscellaneous grains and pulses. 


050,443 
PB90-250234/GAR MF A01 
International Food Policy Research Inst., Washington, 


DC. 

Horticultural Exports of Developing Countries: 

Past Performances, Future Prospects, and Policy 

Issues. 

Research rept. 

—— cApr 90, 125p IFPRI-90/80, ISBN-0-89629- 
83-; 

Also pub. as International Food Policy Research Inst., 

Washington, DC. rept. no. RR-80. Library of Congress 

catalog card no. 90-4550. 

Microfiche copies only. Paper copy available from 

International Food Policy Research Inst., 1776 Massa- 

chusetts Ave., NW, Washington, DC 20036. 


The report examines the production, marketing, and 
export of horticultural products in developing coun- 
tries. It comprehensively analyzes world trade in 150 
fruits and vegetables during the period 1961-85. 


050,444 
PB90-250242/GAR MF A01 
—_— Food Policy Research Inst., Washington, 


Effects of Agricultural Commercialization on Land 
Tenure, Household Resource Allocation, and Nu- 
trition in the Philippines. 

Research rept. 

H. E. Bouis, and L. J. Haddad. cJan 90, 77p IFPRI- 
90/79, ISBN-0-89629-081-6 

Also pub. as International Food Policy Research Inst., 
Washington, DC. rept. no. RR-79. Library of Congress 
catalog card no. 89-71649. Prepared in cooperation 
with Research Inst. for Mindanao Culture, Cagayan de 
Oro (Philippines). 

Microfiche copies only. Paper copy available from 
International Food Policy Research Inst., 1776 Massa- 
chusetts Ave. NW, Washington, DC 20036. 


The report addresses the criticism that is often made 
of commercialization of agriculture, particularly export 
cropping, in developing countries as being a cause of 
malnutrition. This case study is one of five that the 
International Food Policy Research Institute (IFPRI) 
has undertaken in different countries and is based on a 
survey of about 500 corn- and sugar-producing house- 
holds in Bukidnon Province of Mindanao. Data were 
collected on landholdings, income sources, expendi- 
ture patterns, calorie intakes, and nutritional status of 
smallholder landowner, tenant, and landiess laborer 
households. The corn and sugar production systems 





are compared, shifts in land tenure patterns resulting 
from the movement to sugar and away from corn pro- 
duction are discussed, and the relationship between 
food expenditures and calorie intakes are presented 
for different income groups. The use of family and 
hired labor is also discussed, along with women’s par- 
ticipation. 


050,445 
PBS0-250259/GAR MF A01 
—_— Food Policy Research Inst., Washington, 


Effects of Sugarcane Production on Food Securi- 
ty, Health, and Nutrition in Kenya: A Longitudinal 


Research rept. 

E. Kennedy. cDec 89, 60p IFPRI-89/78, ISBN-0- 
89629-080-8 

Also pub. as International Food Policy Research Inst., 
Washington, DC, rept. no. RR-78. Library of Congress 
catalog card no. 89-71664. 

Microfiche copies only. Paper copy available from 
International Food Policy Research Inst., 1776 Massa- 
chusetts Ave. NW, Washington, DC 20036. 


The report is part of a major IFPRI effort to assess the 
effects of the commercialization of agriculture on pro- 
duction, consumption, and nutritional status of rural 
people in African, Asian, and Central American coun- 
tries. It reports on the continuation of survey work first 
undertaken at the request of the government of Kenya 
in 1983. The follow-up study described in the report 
presents an opportunity to examine longitudinal data 
on a group of farmers in three periods: before they en- 
tered a contract arrangement for growing a commer- 
cial crop--sugarcane; during the period before they 
harvested their first sugay crop; and after the harvest. 
Moreover, the study inclucles landiess, merchant, and 
nonsugar-growing farm households, as well as the 
contract sugarcane growers at various stages in the 
commercialization of agriculture. This longer-term 
analysis confirms the findings of the earlier study that 
commercialization has positive benefits stemming 
from increased household incomes and has no nega- 
tive effects on the nutritional status of children in sug- 
arcane-growing households. It is also clear, however, 
that commercialization is not a cure-all for childhood 
illness and malnutrition. Increased incomes must be 
accompanied by improved health and sanitation facili- 
ties if they are to have a major effect in reducing such 
illness and mainutrition. 


050,446 
PBS0-250788/GAR PC A09/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 


Geodesy. 
Evaluation of Cocoa Land Use Management in 
Ghana. 
pata van Oorschot, and W. L. M. Sosef. Feb 90, 

p 
Summary in Dutch. 


The thesis is a result of a study which was made to 
explore the possibilities of improving the administra- 
tion, planning and management of the cocoa industry 
in Ghana. It discusses the present situation of identifi- 
cation of cocoa farms and farmers and the land tenure 
system in Ghana. The next part deals with the Cocoa 
Services Division a subsidiary of the Ghana Cocoa 
Board. Information which can shine a light on cocoa 
management such as, the organizational structure, the 
currently obtained administrative and geographical 
data, the methods of data acquisition used at present 
will be discussed. Herice an overview of all survey pro- 
cedures and recording methods will be given. This can 
form a basis on which further determination of possible 
improvements can be made. A set of items which 
might need improvement are presented. After analyz- 
ing the present situation the thesis discusses alterna- 
tives with which it can be improved. An attempt is 
made to compare several methods to one another. 
This concerns methods for boundary measurements, 
identification numbers, cocoa yield prediction, use of 
cadastral data, survey and mapping, land use manage- 
ment, maintenance through use of satellite remote 
sensing and data acquisition. The final stage of the re- 
search is chapter six, project implementation and sug- 
gestions for a pilot study, in which methods, described 
in chapter five are chosen for implementation to im- 
prove cocoa land use management in Ghana. 


050,447 

PB90-252842/GAR PC A03/MF A01 
Instituut voor Cultuurtechniek en Waterhuishouding, 
Wageningen (Netherlands). 


AGRICULTURE & FOOD 


Agricultural Equipment, Facilities, & Operations 


Economic Quantification of Plans for Surface 
Water Management. 

P. J. T. van Bakel. c1988, 18p ICW-22 

Prepared in cooperation with Winand Staring Centre 
for Integrated Land, Soil and Water Research, Wagen- 
ingen (Netherlands). 


To evaluate the economic feasibility of projects for im- 
proving the possibilities to operate a surface water 
system in an agricultural region the hydrological ef- 
fects and the consequences for the agricultural 
income have to be known. Nowadays it is common to 
use numerical models for this purpose. A model ap- 
proach was developed in which the region of interest is 
divided into soil physical-hydrological units. The ef- 
fects of different projects for water management on 
the average annual transpiration were calculated for 
each unit and converted into additional crop yield. The 
additional agricultural revenues per region were ob- 
tained by multiplying the extra crop yields with market 
prices and adding up the areas of the successive units. 
Together with data on investments and operational 
costs of the projects an economical analysis was car- 
ried out. In this way the authors were able to determine 
the internal rate of return, to establish the optimal 
supply capacity and to generate a demand function for 
water. (Copyright (c) 1988, Institute for Land and 
Water Management Research.) 


050,448 


PB90-257536/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 

World Agricultural Production, July 1990. 

Foreign agriculture circular. 

Jul 90, 64p WAP-7-90 

See also PB89-215602. 


The feature commodity articles for July 1990 are: 
World Production of Tomatoes for Processing; World 
Tobacco Production; and EC-12 Grain Production, and 
also includes Grain Production briefs. 


Agricultural Equipment, Facilities, & 
Operations 


050,449 


DE90010858/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Effects of valley meteorology on forest pesticide 
spraying. 

C. D. Whiteman. Apr 90, 23p PNL-7332 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Pacific Northwest Laboratory conducted this study for 
the Missoula Technology and Development Center of 
the US Department of Agriculture’s Forest Service. 
The purpose of the study was to summarize recent re- 
search on valley meteorology during the morning tran- 
sition period and to qualitatively evaluate the effects of 
the evolution of valley temperature inversions and 
wind systems on the aerial spraying of pesticides in 
National Forest areas of the western United States. 
Aerial spraying of pesticides and herbicides in forests 
of the western United States is usually accomplished 
in the morning hour after first light, during the period 
known to meteorologists as the “morning transition 
period.” This document describes the key physical 
processes that occur during the morning transition 
period on undisturbed days and the qualitative effects 
of these processes on the conduct of aerial spraying 
operations. Since the timing of valley meteorological 
events may be strongly influenced by conditions that 
are external to the valley, such as strong upper-level 
winds or the influence of clouds on the receipt of solar 
energy in the valley, some remarks are made on the 
qualitative influence of these processes. Section 4 of 
this report suggests ways to quantify some of the phys- 
ical processes to provide useful guidance for the plan- 
ning and conduct of spraying operations. 12 refs., 9 
figs. (ERA citation 15:033219) 


050,450 


MIC-90-03130/GAR PC E07/MF E01 
Canadian Forestry Service, St. John’s (Newfound- 
land). 


050,455 


Witches’ broom revisited. 
Technical note no. 224. 
G. Estabrooks. c1990, 4p 


This note continues the discussion on yellow witches’ 
broom taken up in an earlier technical note. The note 
describes the behaviour of the fungus and an experi- 
ment begun in 1986 at an affected plantation near Fre- 
dricton, New Brunswick. Each of the 500 trees in the 
plantation was examined for broom rust and, as infec- 
tions were found, the age and location of infections 
were recorded and ail the buds and/or shoot growth 
were cut off. The experiment continued for 5 years and 
on — of it led to the recommendations made in 
is note. 


PC E07/MF E01 
Manitoba Agriculture, Winnipeg. 
Weed ing identification guide. 
c1990, 31p 


Guide to the identification of weed seedlings, divided 
into the categories of seedling grass, and broadleaf 
weeds. An index to the common names is provided. 


050,452 

MIC-90-03449/GAR PC E07/MF E01 
Prairie Agricultural Machinery Inst., Humboldt (Sas- 
katchewan). 

Prairie Agricultural Machinery Institute (Canada): 
Annual report 1988-89. 

c1989, 18p 


Annual report of the Institute, describing the year’s ac- 
tivities, its operations and responsibilities, and the 
projects conducted. The Institute performs evaluations 
on agricultural machines offered for sale on the prai- 
ries to determine performance characteristics, work- 
rates, power requirements, safety aspects, ease of op- 
eration and suitability for prairie agriculture. In addition 
to evaluations, the Institute conducts applied research 
and maintains business development and information 
services. 


MIC-90-03450/GAR PC E07/MF E01 
Saskatchewan Grain Car Corp., Melville. 
Saskatchewan Grain Car 

report 1988-89. 
c1989, 17p 


Annual report of the Corporation, describing its activi- 
ties and giving data on grain transported, origin of 
movements, destinations, round trip car cycles, delays 
and damaged cars. Current data is compared to that of 
the previous year. A financial statement is included. 


; Annual 


050,454 

MIC-90-03503/GAR PC E07/MF E01 
Department of Agriculture, Ottawa (Ontario). 

poe ae of — — for sustainable agricul- 
ture in dryland farming. 

R. P. Zentner. c1990, 43p SSC-A53-1839/1990E, 
ISBN-0-662-17272-8 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Since the early 1900s, more than 68 long-term crop 
rotation studies have been conducted, with 20 of these 
studies still continuing. This publication, which focuses 
on the period since the 1950s, summarizes the effects 
of rotation length, crop sequence, substitute crops for 
summer fallow, and fertilization using nitrogen and 
phosphorus on crop production and quality, pests, soil 
moisture, nitrogen and phosphorus uptake, soil quality, 
profitability, and energy efficiency. Highlights from 
these studies are discussed under each topic. Recom- 
mendations are given on how to run an efficient, eco- 
nomical, and environmentally responsible farming op- 
erating on the Canadian prairies. 


050,455 
MIC-90-03547/GAR PC E07/MF E01 
Alberta Agriculture, Edmonton. 

Seed treatment of cereal, oilseed and pulse crops, 
1990. 

|. R. Evans. c1990, 2p 


Short description of methods of seed treatment 
against many diseases and some insect pests for 
cereal, oilseed and pulse crops. Methods of treatment, 
costs and trade names are given for fungicides, insec- 
ticides and combination formulations. 


October 15,1990 15 
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PC A03/MF A01 
ington, DC. 
Pome Fruits Using 


Patent Application 

pe _ Filed 24 Feb 88, 16p PB90- 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to the biological control of posth- 
arvest diseases in fruits. More particularly, the inven- 
tion relates to the use of Acremonuim breve, to biologi- 
cally control the postharvest disease, grey-mold, in 
pome fruits. 


050,457 

PBS90-247701/GAR PC A04/MF A01 

2 nA ricultural Service, Washington, DC. 
Situation, June 1990. 

re te r= Iture circular. 

Jun 90, 5: per edo 

See also PB89-214209. 


The circular for June 1989 features special reports on 
world unmanufactured tobacco production and the 
Guatemalan tobacco situation. The Guatemalan spe- 
cial deals with the leaf situation in Guatemala, while 
the world unmanufactured tobacco production special 
looks at world leaf area and production trends over the 
past three years, including an outlook for 1990. 


050,458 

te, PC A03/MF A01 
ic 

— he = Ag Wells: Impact on Ground 


Bren rept. Jul 89-Feb 90. 

R. D. Li . L. Drake, and D. A. Sternitzke. Aug 
90, 28p EPA/600/8-90/054 

Contract EPA-68-C8-0058 

Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


The document discusses agricultural drainage well 
practices, potential contamination problems that may 
occur, and possible mai ment practices or regula- 
tory solutions that could used to alleviate those 
problems. The document has been written for use by 
state and Agency decision-makers in response to 
questions related to the impact of agricultural drainage 
wells on ground-water quality. The specific contribu- 
tion of agricultural drainage wells to the increasing 
number of ground-water contamination scenarios 
being documented nationwide is presently not known. 
However, it must be assumed that the presence of ag- 
ricultural drainage wells can only serve to facilitate 
subsurface contamination. Confirmed cases of 
ground-water contamination by agricultural drainage 
wells have been identified in lowa and Idaho based on 
studies cited herein. This confirmed evidence sug- 
gests that either alternatives to the use of agricultural 
drainage wells should be sought or the quality of fluids 
pecme —_— drainage wells should be better 
contri i 


050,459 
PBS0-256454/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Agricultural Eco- 
nomics. 
Nematicides on Florida Citrus: Pest Control in 
Transition. 
Technical rept. 
M. oe 1989, 46p EPA/101/F-90/004 

a Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


The report is part of the National Network for Environ- 
mental Management Studies under the auspices of the 
Office of Cooperative Environment Management of 
the U.S. Environmental Protection Agency. The eco- 
nomic and social impacts of Environmental Protection 
bans on the use of dibromochloropropane and 
dibromide for controlling Florida citrus nema- 
todes are analyzed. Economic effects were minimal, 
as new nematicides were registered for the use-site. In 
addition, a new non-chemical cultural practice was ob- 
served. Finally, changes in the attitudes of nematode 
control specialists are noted. 


050,460 
PBS0-257510/GAR 


16 VOL. 90, No. 20 


PC A03/MF A01 


vee # Agricultural Service, Washington, DC. 
Cotton Situation, July 1990. 

Foreign agriculture circular. 

Jul 96. 36p FC-7-90 

See also PB89-215495. 


Since July marks the first detailed country-by-country 
breakout of the world supply and demand outlook for 
marketing year (MY) 1990/91, attention remains rei- 
veted on the 1990/91 marketing season which official- 
ly begins next month. The increased output is forecast 
for a Paskistan, and several Francophone countries. 


Agriculture Resource Surveys 


050,461 

MIC-90-03426/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Data analysis of 1986 and 1987 Hecate Strait juve- 
nile salmon surve 

Canadian technical report of fisheries and aquatic 
sciences no. 1719. 

B. J. Waddell, M. c Healey, and J. F. T. Morris. 
c1989, 79p 


Analysis of juvenile salmon data collected during sur- 
veys in Hecate Strait in the summers of 1986 and 1987 
to gather information on the abundance, species com- 
position, size composition, and diet for validation of a 
migration model. The model predicts juvenile salmon 
abundance, size, and food resources requirements in 
Hecate Strait, based on assumptions about smolt pro- 
duction, growth rates, mortality rates, run timing, mi- 

gration speed, and the migration route, for each spe- 
oe from 6 B.C. coastal regions. If the model is validat- 
ed, it will assist in evaluating how Hecate Strait is used 
as a migration corridor and rearing area by juvenile 
salmon. Juvenile salmon sex ratios, size composition, 
length-weight relationships, and interspecific correla- 
tions of size and catch rate among purse seine sets 
are all discussed in the report. 


050,462 

N90-21439/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Wheat Yield Estimation at the Farm Level Using 
Landsat TM and Agromet ical Data. 

B. F. T. Rudorff, and G. T. Batista. Dec 89, 24p 
INPE-5017-RPE/611 

Sponsored in Part by the Fundacao Banco Do Brasil. 


Wheat plays an important role in the Brazilian com- 
modity production. Therefore, objective and — 
methods for yield estimation are needed especially at 
the farm level where several management actions 
have to be taken. TM LANDSAT and agrometeorologi- 
ca! data were integrated in a model for wheat yield esti- 
mation at the farm level for a test site in the south of 
Sao Paulo State. LANDSAT data for the crop years of 
1986 (three acquisitions) and 1987 (two acquisitions), 
agronomic and meteorological data were related to 
yield estimates at the field level (200 fields approxi- 
mately). Results have shown that a vegetation index 
derived from TM LANDSAT explained 60 and 40 per- 
cent of wheat yield variability for the two crop years 
analyzed. The joint use of both vegetation index and 
agrometeorological data in a single model — 
significantly the results as compared to either vegeta 
tion index or agrometeorological data separately. The 
proposed model is to be validated for future crop sea- 
sons; nevertheless, it provided objective and reason- 
ably accurate results for wheat estimation on the two 
crop seasons analyzed. 


050,463 

N90-21441/2/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

—— Yield Estimation of Sugarcane Based 


eT R dort and & 7 Batista, Nov 89, 46p 


INPE-SO1 NORPE/OI0 
Sponsored in Part by Banco Do Brasil Foundation. 


This work has the objective to assess the performance 
of a yield estimation model for sugarcane (Succharum 
officinarum). The model uses orbital gathered spectral 
data along with sn ay estimated from an agrometeoro- 
logical model test site includes the sugarcane 


plantations of the Barra Grande Plant located in Len- 
cois Paulista municipality in Sao Paulo State. Produc- 
tion data of four crop years were analyzed. Yield data 
observed in the first crop € pd (1983/84) were re- 
gressed against spectral and agrometeorological data 
of that same year. This provided the model to predict 
the yield for the oy crop year i.e., 1984/85. The 

lel to predict the oe id of subsequent years (up to 
1987/88) were deve’ similarly, incorporating all 
previous years data. The yield estimations obtained 
from these models explained 69, 54, and 50 percent of 
the yield variation in the 1984/85, 1985/86, and 1986/ 
87 crop years, respectively. The accuracy of yield esti- 
mations based on spectral data only (vegetation index 
model) and on agrometeorclogical data only (agrome- 
teorological model) were also investigated 


050,464 

N90-21444/6/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Knowledge-Based Information Based for Crop 
Area Estimation. 

F. R. D. Velasco, L. M. G. Fonseca, G. J. Erthal, L. 
Santannabins, and A. M. V. Monteiro. Oct 89, 9p 
INPE-4990-PRE/1555 

Sponsored in Part —— Informatica, Projeto Estra. 
Presented at the 4th Simposio Latinoamericano Sobre 
— Remotos, Bariloche, Argentina, 20-24 Nov 
1 4 


For reasons of accuracy and timeiiness, it is interesting 
that a system for crop production estimation be as 
automatic as possible, making use of digital process- 
ing of satellite images. Some mandatory as well as de- 
sirable requirements are discussed for such a system 
and the architecture of a computer information system 
designed to estimate crop area based on satellite 
images is presented. To meet the requirements, it is 
proposed a knowledge-bases system to estimate crop 
area through the integration of satellite image informa- 
tion with maps (thematic and conventional) and tabular 
census data. The information needed is extracted by 
independent knowledge sources (KS) (experts) and 
communicated and see te through a global struc- 
tured memory area (blackboard model). 


050,465 
N90-21446/1/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Projeto Canasate: Sensoriamento Remoto Apii- 
cado AO Levantamento DA Cultura Canavieira 
(Project Canasate: Remote Sensing Applied to 
eg Cane Crop Survey). 

Mendonca, G. Teixctrabatista, and A. 
Tebalditardin. Jul 89, 18p INPE-4902-PRE/1503 
In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Mar 1984. 


The objective of the CANASATE project is the devel- 
opment of a system for area estimation and mapping 
of sugar cane plantations at the national level, using 
remote sensing techniques. In this project, the sugar 
cane region was divided into: Area 1, corresponding to 
Sao Paulo, Rio de Janeiro and Parana oe where 
satellite data are used; Area 2, correspond —_ to Per- 
nambuco and Alagoas States, where ai photo- 
graphs are used, for these states present constant 
cloud cover prot Mel during LANDSAT overpasses; 
and Area 3, corresponding to other states where there 
exists at least one operating sugar or alcohol produc- 
tion plant. The methologica roach is canes on the 
visual interpretation of LANDSAT images at the scale 
of 1:250,000, through the exploration of spatial, tem- 
poral and multispectral characteristics of these data, 
as well as on aircraft date with support of field work. A 
statistical sampling procedure will be used for mapping 
accuracy assessment. The interpreted sugar cane 
theme will be transferred to available cartographic 
bases for final presentation. A digitizer and a plotter 
attached to a microcomputer will be used for sugar 
cane area estimation at a municipal level. 


050,466 

N90-21455/2/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Aerial a— as an Aid for Agricultural 
Credit Con 

B. F. T. Rudorff, G. T. Batista, and A. T. Tardin. Dec 
89, 34p INPE-5019-RPE/613 

Sponsored in part by Bank of Brazil. 





This work had the objective to develop a methodology 
for the control process of governmental loans for agri- 
culture with the support of aerial photographs. The 
study area, the Irece region, is located in Bahia State 
and comprises the municipal areas of Irece, Lapao, 
Gabriel, and Joao Dourado. For monitoring the proper 
use of agricultural loans provided by Banco do Brasil 
S.A. (Bank of Brazil), aerial photographs were used in 
a first phase after the plowing or at crop emergence 
stage and in a second phase just before harvesting. 
Vertical aerial photographs were obtained in color 
prints at the scales of 1:30,000 and 1:15,000, respec- 
tively for the first and second phases. The farms with 
granted loans were outlined over the aerial photo- 
graphs using cadastral maps at the scale of 1:5,000 
and 1:25,000. The aerial photographs obtained in the 
first phase were used to assess the area of soil pre- 
pared for planting and it was possible to assess 92 per- 
cent of the farms when compared to the area agreed 
to be olanted in the loan contract. For the second 
phase the aerial photographs were utilized, both to 
identify the crop and to evaluate the planted area in 
accordance with the loan contract. In this phase, 50 
percent of the loan contracts were analyzed of which 
27.7 percent were in irregular situation in relation to 
planted crop or area reduction. From the aircraft mis- 
sion to the delivery of results to the local branch of the 
Bank 15 and 20 days were spent, respectively, for the 
first and second phases. This experience has shown 
that both technically and economically the loan control 
can be done operationally using aerial photography in 
the region of irece. 


050,467 

N90-21458/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Avaliacao Do Desempenho DA Classificacao E Es- 
timativa DA Proporcao DA Cultura DA Cana-de- 
Acucar Pelo Procedimento-inpe, Utilizando Dados 
Do Landsat (Evaluation of Classification Perform- 
ance and Proportion Estimate of the Sugar Cane 
aed Through Procedure-INPE Utilizing Landsat 

ita). 


B. F. T. Rudorff, and G. Teixeirabatista. Aug 89, 17p 
INPE-4899-PRE/1500 

In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


The objective was to determine the effect of crop den- 
sity, satellite data acquisition period and the number of 
spectral bands on the classification performance and 
proportion estimate of sugar cane in sampling seg- 
ments (9 x 11 km approximately). Multitemporal and 
multispectral LANDSAT/MSS data were analyzed in 
IMAGE-100 (INPE’s Image Analysis System) using the 
PROCEDURE-INPE. Four LANDSAT/MSS registered 
passes for each one of the four studied segments lo- 
cated in regions of high density (two segments) and 
low density (two segments) of sugar cane were ana- 
lyzed. All possible combinations of four acquisition 
dates were classified using the maximum likelihood 
decision rule. This procedure requires the labeling of 
100 pixels randomly distributed in the segment. Both 
labeling and classification performance assessment 
were done using thematic maps obtained either from 
CIR aerial photographs or from topographic charts. 
Results showed similar classification performance for 
all combinations of date acquisitions. The effect of 
crop concentration on classification performance 
seems to be significant. The algorithm for bias correc- 
tion improved the sugarcane proportion estimation. 


050,468 

N90-21460/2/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Estimativa DA Produtividadedo Trigo Atraves de 
Radiometria de Campo (Wheat Productivity Esti- 
mate Through Field Radiometry). 

B. F. T. Rudorff, and G. T. Batista. Nov 89, 21p 
INPE-4994-PRE/1556 

In Portuguese; English Summary. Presented at the 4th 
Selper Symposium, Sao Carlos de Bariloche, Argenti- 
na, 20-24 Nov 1989. 


The spectral behavior of three varieties of wheat (Ana- 
huac, |IAC-24, and BH-1146) was analyzed using field 
radiometry throughout the 1988 growing season, in the 
region of Assis, SP. The field radiometric data were 
obtained in the visible and near infrared portion of the 
electromagnetic spectrum of 30 sampled fields distrib- 
uted in commercially planted fields. The radiometric 
data were transformed into vegetation indices and re- 
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lated to —— variables (grain yield, green phyto- 
mass, and dry phytomass) obtained in the ten meas- 
urement campaigns carried out weekly beginning at 
initial stages of growing (30 days after planting ap- 
proximately) until harvesting. The main objective was 
to verify the potential of spectral data to estimate grain 
yield of wheat growing in tropical regiori. It was ob- 
served that the vegetation index obtained at sprouting 
to flowering states was quite well related to the final 
grain yield and correlation coefficients of 0.82 to 0.93 
were obtained. The radiometric data were analyzed 
multitemporally also, where the vegetation indices 
were integrated throughout the growing cycle and re- 
lated to the final yield. Results obtained clearly indicat- 
ed that the reflected energy at certain stages of the 
crop development and at certain wavelength bands 
are well related to the final grain yieid. 


Agronomy, Horticulture, & Plant 
Pathology 


050,469 

DES0011088/GAR PC A03/*= A01 
Savannah State Coll., GA. Dept. of Chemistry. 
Investigation on the utilization of coal ash as 
amendment to compost for vegetation in acid soil. 
Progress report, March 16, 1989-April 15, 1990. 

M. P. Menon. 16 Apr 90, 24p DOE/SR/18047-2 
Contract FG09-88SR18047 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The use of fly ash as amendment to compost is pre- 
sented. Plant growth/yields of corn collard greens, 
mustard greens, and sorgum is described. The treat- 
ment parameters such as fly ash to compost ratio, fly 
ash-amended compost to soil ratio, type of compost 
used for treatment etc. are discussed. 2 refs., 5 figs., 8 
tabs. (CBS) (ERA citation 15:032092) 


050,470 
MIC-90-03560/GAR 
Saskatchewan 
(Canada). 
Hulless barley production. 

Farm facts. 

K. Panchuk, and B. Rossnagel. c1990, 2p 


Short description of methods of production of hulless 
barley, including field selection, selection of variety 
and seed, seeding rate/depth/date, fertilizer use, har- 
vesting, and use. 


PC E07/MF E01 
Agriculture and Food, Regina 


050,471 
MIC-90-03561/GAR 
Saskatchewan 
(Canada). 

Net blotch, spot blotch and scald of barley. 
Farm facts. 

c1990, 2p . 


Short descriptions of these fungal ciseases of barley, 
including, for each, symptoms, disease cycle and con- 
trol. 


PC E07/MF E01 
Agriculture and Food, Regina 


050,472 
MIC-90-03562/GAR 
Saskatchewan 
(Canada). 

Tan spot of wheat. 
Farm facts. 

1990, ip 


Short description of tan spot of wheat, including losses 
attributed to the disease, symptoms, disease cycle, 
and control. 


PC E07/MF E01 
Agriculture and Food, Regina 


050,473 

MIC-90-03563/GAR PC E07/MF E01 
Saskatchewan Agriculture and Food, Regina 
(Canada). 

Lentil production in western Canada. 

Farm facts. 

A. E. Slinkard, and F. A. Holm. c1990, 6p 


Short description of lentil production, including market 
opportunities, adaptation, seedbed preparation and 
seeding, varieties, fertilizers, weed control by both cul- 
tural measures and the use of pesticides, insect pests, 
disease problems, and harvesting. 
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MIC-90-03565/GAR PC E07/MF E01 
Saskatchewan 


Agriculture and Food, Regina 
(Canada). 


Blackpoint and smudge of wheat. 
Farm facts. 
c1990, 2p 


Short description of blackpoint and sm of wheat, 
kernel discolourations of wheat or o cereals 
caused by numerous species of fungi and bacteria. 
The various types are described and methods of con- 
trol are given. 


050,475 


MIC-90-03567/GAR 
Saskatchewan 
(Canada). 
Ascochyta blight of pulse crops. 
Farm facts. 

©1990, 2p 


PC E07/MF E01 
Agriculture and Food, Regina 


Short description of the fungal disease ascochyta 
blight, including symptoms, disease cycle, and control 
on lentils, peas and faba beans. 


050,476 


PAT-APPL-7-226 608/GAR PC A03/MF A01 
Agricultural Research Service, Washington, DC. 
Methods for Inhibiting Rust Infections of Plants. 
Patent Application. 

R. E. Wilkinson, and J. J. Roberts. Filed 1 Aug 88, 
37p PB90-243494 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention is concerned with methods for treatment 
of fungal infections in plants, especially rust infections 
of wheat. The disadvantages and lack of success of 
these methods are apparent when one considers the 
huge economic losses which occur each year. The ob- 
jects of the invention are: to provide methods and 
compounds for inhibiting or preventing rust infections; 
To provide methods and compounds which are safe, 
effective, and relatively inexpensive to use; To provide 
methods to reduce rust infection which can be used 
alone or in combination to increase effectiveness and 
decrease the probability of developing resistance to 
the compounds; and to provide methods and com- 
pounds which can be used topically, after infection 
occurs, to lessen reinfection. 


050,477 


PB90-248220/GAR PC A05/MF A01 

Utrecht Rijksuniversiteit (Netherlands). 

Siderophore-Mediated Plant Growth Promotion 

and Colonization of Roots by Strains of ‘Pseudo- 

monas spp.’ (Door Sideroforen Bepaaide Piante- 

pater en Kolonisatie van Wortels door 
mmen van ‘Pseudomonas spp.’). 

Doctoral thesis. 

P. Bakker. 15 Dec 89, 96p 

Summary in Dutch. 


The thesis is part of a multidisciplinary research 
project, the ultimate goal of which is to control soil- 
borne plant pathogens and to promote crop production 
by the stimulation or introduction of non-pathogenic 
micro-organisms in the rhizosphere. In the present 
thesis, rhizosphere ecological and phytopathological 
aspects of the multidisciplinary project are presented. 


050,478 


PB90-252800/GAR PC A03/MF A01 
Instituut voor Cultuurtechniek en Waterhuishouding, 
bee ape = (Netherlands). 

Role of Meteorology in Agricuiture. 

R. A. Feddes. c1988, 19p ICW-18 


Nowadays diagnostic computer models have been de- 
veloped that are able to describe the influence of 
weather as a day-to-day variable on crop growth, yield 
and on farming operations. For operational application 
these models have to be used in a prognostic way and 
have to be fed with meteorological data that are ob- 
tained from automatic weather stations. Examples of 
model use are presented for a number of paar 
applications. (Copyright (c) 1988, Institute for Land and 
Water Management Research.) 


October 15,1990 17 
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050,479 
PBS0-252867/GAR PC A03/MF A01 
Instituut voor Cultuurtechniek en Waterhuishouding, 


Wageningen (Netherlands). 
Prediction of Workability and Emergence Data in 
Conditions. 


on Soil and 
A. L. M. van Wijk. c1988, 15p ICW-24 
Prepared in Winand Staring Centre 


cooperation 
fort Int wey: neh = i and Water Research, Wagen- 


Timeliness of field wae in spring is primarily gov- 
erned by the moisture conditions in the top soil. These 
vary a re and depend on rainfall, evaporation, 
i physical properties and drainage conditions. A 
ch is presented to evaluate the effect of 
aa and drainage on workability, sowing/planting and 
emergence time. Essential in the approach is a numer- 
ical model that simulates the soil moisture regime on a 
daily basis from weather, soil and drainage input data. 
Soil water pressure head limits are defined as the criti- 
cal pressure heads at which field operations are still 
possible without spoiling soil structure. These limits 
are used to derive duration and frequency of an ade- 
quate workability. After sowing/planting the duration of 
ination is predicted from a relationship between 
heat sum required for e nce and the moisture 
conditions in the seedbed. This is performed with 
mean daily air temperature and simulated pressure 
heads in the seedbed. (' ight (c) 1988 Institute for 
Land and Water Management Research). 


Animal Husbandry & Veterinary 
Medicine 


050,480 

AD-A223 183/5/GAR PC A03/MF A01 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 
— Primate Transport and Restraint 


Rept f for Mar-Jun 89. 
is, H. Zwick, and D. O. Robbins. Mar 
50. isp lept no. LAIR-90-97 


This paper describes a practical, inexpensive alterna- 
tive to the standard poling and chairing method of 
transferring awake primates. Employing this device, a 
technician working alone can retrieve, restrain and po- 
sition an awake primate without endangering either the 
animal or the technician. The device, basically a Plex- 
iglas box, is placed against an animal’s home cage. 

animal is trained to avoid the squeeze mechanism 
of its home cage by entering the box. We describe 
modifications made to the box to adapt the standard 
one-ring animal collar and to accommodate animals of 
various sizes. We also present a top panel that can be 
angularly adjusted to allow for the animal’s normal 
head carriage, thus avoiding the strain of holding the 
chin up for long periods of time. Keywords: Primate, 
Device, Transport, Restraint, Animal cages, Plexiglas 
box, Monkeys, Laboratory animals. (jg) 


050,481 

MIC-90-03254/GAR PC E07/MF E01 
Canadian Dairy Commission, Ottawa (Ontario). 
Canadian dairy industry: Where tradition and tech- 


nology meet. 

ae a SSC-CC104-2/1989E, ISBN-0-662- 
17414- 

Text in — and French (Bilingual). French ed. on 
the same fiche. 


Overview of the Canadian dairy industry, coveri 
dairy farming and breeds of cows, processing, pr 

ucts, federal and provincial responsibilities, food safety 
and ‘quality control, research and technology, and the 
international market. Comparative data is included. 


050,482 
Manitoba Ager Wi 
°, innipeg. 
Vitamins for swine 
Swine facts. 


K. Dupchak. c1989, 5p 
require vitamins in much smaller amounts than 
nutrients because they don’t use vitamins as an 
energy source or a structural component. A pig’s re- 
quirement for different vitamins varies depending on 
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PC E07/MF E01 


the ability of the animal to produce and store the vita- 
min. Each vitamin is discussed, giving a brief descrip- 
tion of its function in the body. Deficiency/toxicity 
symptoms are included. 


050,483 
N90-21442/0/GAR PC A03/MF A01 
= de Pesquisas Espaciais, Sao Jose dos 

ae (Brazil). 

ramento de _  Projetos Seapeaee 

lauaae DA Analise Visual/Digital de Imagens 
Landsat-TM No Sul Do Estado Do Para (Monitoring 
of Agrocattie-Raising Projects Through Visual/ 
Digital Analysis of Landsat-TM Imagery South of 
Para State). 
J. Simeaodemedeiros, R. W. Oliveiradias, F. 
Lunatoledo, and E. Eijisano. Sep 89, 14p INPE-4982- 
PRE/1542 
In Portuguese; English Summary. Presented at the Sth 
Brazilian Symposium on Remote Sensing, Natal, 
Brazil, Oct 1988. 


A study was carried out in order to develop a method- 
ology for the agrocattle-raising projects mapping in 
order to create ancillary data for guiding and helpi ng 
the SUDAM fiscalization and evaluation system. 
study area in the Amazonic region, south of Para state, 
located approximately in 8 deg 30 min to 9 deg 15 min 
latitude and 5 deg 00 min to 51 deg 00 min longitude, 
with ten agrocattle-raising properties was selected. An 
interactive procedure using both visual image interpre- 
tation and digital processing of TM LANDSAT data 
was developed. The following classes were mapped 
as follows: natural, vegetation, clean pasture, di 
pasture, very dirty pasture, raising pasture, bare soil, 
infrastructure natural vegetation regeneration, burned 
area, roads and reservoirs. The pastureland qualities, 
from the deforest total area to pastureland formation 
(85.775 ha) were observed. It was noted that 57 per- 
cent are occupied by the class dirty pasture (49.148 
ha), and 24 percent are occupied by the class very 
dirty pasture (20.753 ha). 


Fisheries & Aquaculture 
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MIC-90-03151/GAR PC E12/MF E01 
Shaffer (Marvin) and Associates, Ottawa (Ontario). 
Economic impact analysis of the Salmonid En- 
hancement Program. 

Economic and commercial analysis report no. 44. 
c1989, 146p ISBN-0-662-17465-8 


The salmonid enhancement program (SEP) was es- 
tablished in 1977 by the federal and provincial govern- 
ments to double the population of salmonids in B.C. 
waters. Today, enhancement activities make a signifi- 
cant contribution to Canada’s annual catch of Pacific 
salmonids. Income, employment, and government rev- 
enues are generated as a result of both SEP expendi- 
tures and the incremental spending from the commer- 
cial, Native, and recreational fishing associated with 
the harvest of enhanced production. This report esti- 
mates the magnitude and significance of the economic 
impacts generated from SEP funding. 


050,485 

MIC-90-03219/GAR PC E07/MF E01 
Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 

Growth and movement of Homarus Americanus on 
the outer coast of Nova Scotia. 

Canadian technical report of fisheries and aquatic 
sciences no. 1716. 

R. J. Miller. c1989, 25p SSC-FS 97-6/1716E 


Increasing the recruit size of American lobsters may be 
the advice most frequently given by lobster biologists 
to fishermen and fisheries managers, who respond by 
asking if the larger lobsters will move away from their 
fishing grounds, how quickly they will grow to the new 
legal size, and will they die of natural causes first. This 
report answers the first two questions. Ta lob- 
sters were released in 1978 and 1979 at one location 
each, and in 1982 at 7 locations, all on the outer (At- 
lantic) coast of Nova Scotia. The 1978 and 1979 re- 
leases were designed to show growth and movement 
of a large range of sizes, whereas the 1982 releases 
were intended to demonstrate to fishermen the 
amount of movement and growth of the recruit molt 
class only. The recruit molt class is the size group 


within one molt larger than minimum legal size. Be- 
cause the interests of fishermen are often specific to 
their own fishing area, published studies of growth and 
movement are reviewed for several areas of Atlantic 
Canada and Maine, U.S.A. as a reference source. 


050,486 

MIC-90-03220/GAR PC E12/MF E01 
Department of Fisheries arid Oceans, St. Andrews 
(New Brunswick). Biological Station. 

Primary production on the Labrador Shelf and in 
the Strait of Belle isle in May 1988. 

Canadian data report of fisheries and aquatic 
sciences no. 784. 

B. Irwin. c1990, 102p SSC-FS 97-13/784E 


Fifteenth in a series of data reports giving results of 
experiments on photosynthetic production vs light in- 
tensity for natural phytoplankton populations in the 
North Atlantic and adjacent waters north of 50N. Sam- 
ples were collected from CSS Hudson between May 7 
and May 17, 1988 on the Labrador Shelf NE of New- 
foundiand and in the Strait of Belle Isle. The report 
gives the raw data and the fitted light saturation pa- 
rameters. 


050,487 

MIC-90-03223/GAR 

Luc Michaud Inc., Ottawa (Ontario). 
Impact of acidification on the economic value of 
recreational fishing in eastern Canada. 

Economic and commercial analysis report no. 14. 
c1989, 150p 


Recreational fishing is one of the most popular outdoor 
activities in Canada, with direct spending by recre- 

ational fishermen generating significant economic ac- 
tivity. There is increasing recognition that acidic pre- 
cipitation impairs the biological productivity of fish 
habitat, making game fish more scarce. This study fol- 
lows a similar report conducted in Quebec using the 
travel cost method and including a biological variable 
in the econometric model. The model is based on the 
relationship, determined by biologists, between the 
acidity of a body of water and its rg om production, 
measured in biomass pa unit of fishing effort. The 
stu included all of Eastern Canada (Ontario, 
Quebec, the Maritimes). The economic loss related to 
a decline in biological productivity is represented by a 
reduction in the number of fishing days and a decline in 
satisfaction of the remaining users. It is expressed in 
current dollars per year discounted over 50 years at an 
annual rate of 10%. The discount reference year is 
1988. In total, 5 hypothetical scenarios are evaluated. 


PC E12/MF E01 


050,488 

MIC-90-03243/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 
Sudbury District fisheries management plan, 1990- 


2000. 
c1990, 63p ISBN-0-7729-6737-7 
Fold. maps not filmed. 


This plan provides long-term fisheries management di- 
rection (1990-2000) for both inland and Great Lake 
fisheries within the Sudbury administrative district. The 
plan states fisheries mnge youn objectives and de- 
tails specific strategies and tactics to be undertaken 
during the planning period. The plan includes details of 
the resource base, and current and project use, as well 
as such issues and problems as loss or degradation of 
fish habitat, exploitation, user conflicts, lack of public 
awareness and insufficient fisheries information. Man- 
agement direction is indicated for sport fish, lake trout, 
bait fish and commercial fish. Specific problems and 
tactics are given by zone. An implementation schedule 
and an explanation of funding are also included. 


050,489 

MIC-90-03350/GAR PC E07/MF E01 
Ontario Fisheries Advisory Council, Toronto. 

Ontario Fisheries Advisory Council: Annual report 
1988-89. 

c1989, 28p 

Text in English and French (Bilingual). 


Second annual report of the Council, established in 
a to advise on various aspects of fisheries man- 

ment programs. The report describes the responsi- 
bi ities and operations of the Council, revenue gains 
from fishing licences and its expenditure, and review of 
projects. Recommendations to the Minister and the 
Minister’s answers cover the disposition of the inciden- 
tal catch in Lake Huron, change in the mandate of the 





fishing licence review committee, assessment of royal- 
ties on landings of the commercial fisheries of the 
Great Lakes, increasing fishing opportunities, and the 
establishment of local advisory councils in fishing dis- 
tricts. Public concerns and the minister's response in- 
clude the interaction of Crown land camping and an- 
gling, the allocation of funds from the residential |i- 
cence program to the City of Sault Ste. Marie for the 
operation of a hatchery, and the use of licence funds in 
support of the Ministry’s Crown land as a development 
tool (CLADT) program. 


050,490 

MIC-90-03396/GAR PC E17/MF E01 
Sootia). Inst. of Oceanography, Dartmouth (Nova 
Primary production on Georges Bank, August 


Canadian data report of fisheries and aquatic 
sciences no. 785. 
B. Irwin. c1990, 203p SSC-FS97-13/785E 


From August 15-31, 1988, primary production and 
other related variabies were measured on Georges 
Bank. Measurements were taken for primary produc- 
tivity using the C14 method, chlorophyll, organic partic- 
ulates, nutrients, incubation light, and estimation of 
photosynthetic parameters. This report gives the raw 
data and some fitted parameters. 


050,491 

MIC-90-03397/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Vancouver (Brit- 
ish Columbia). West Vancouver Lab. 

Length and weight data from juvenile salmonids 
captured by su trawling on the lower Fraser 
River during 1987 and 1988. 

Canadian data report of fisheries and aquatic 
sciences no. 771. 

T. R. Whitehouse, S. Dionne, and C. D. Levings. 
c1989, 1387p SSC-FS97-13/771E 


Surface trawling was carried out on the Fraser River 
from September 1987 to the end of August 1988. This 
program examined the distribution, seasonal abun- 

and species composition of the fish community 
present in the surface waters of the main channel of 
the Lower Fraser River at Queens Reach, near Port 
Mann. This report documents the length, weight, origin 
and horizontal distribution of juvenile salmonids cap- 
tured in the program. 


050,492 

MIC-90-03398/GAR PC E07/MF E01 
ent of Fisheries and Oceans, Vancouver (Brit- 

ish Columbia). West Vancouver Lab. 

Coded wire tag recoveries from the second re- 

lease of sterile coho salmon O. kisutch into the 

marine environment. 

Canadian data report of fisheries and aquatic 

sciences no. 775. 

|. J. Baker. c1989, 27p SSC-FS97-13/0775E 


Data are presented on the contribution to the fishery of 
sterile and production coho salmon produced at the 
Capilano salmon hatchery in 1981-82 and released in 
1983. Sterile coho were produced by androgen treat- 
ment in late 1981 and early 1982. A second parallel 
untreated production group was reared and released 
as a control. The data shows catch and distribution of 
the experimental fish in the recreational and commer- 
cial fishery based on the recovery of coded wire tags. 


050,493 

MIC-90-03408/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Spawning areas of British Columbia herring: A 
review, geographical analysis and classification, 
vol. I: Queen Charlotte Isiands. 

Canadian manuscript report of fisheries and aquatic 
sciences no. 2019. 

D. E. Hay. c1989, 143p SSC-FS97-4/2019E 


The geographical distribution of herring spawning in 
B.C. was analysed for 50 years, from 1937-86, based 
on approximately 20,000 records of spawning made 
annually for different regions of the B.C. coast. For 
each of about 90 geographical subdivisions of the 
coast, tables are presented to show the annual fre- 
quency of spawns in 1 km segments of the coast. The 
intensity of spawning in specific areas is shown by 
histograms. Separate tables present a statistical sum- 
mary of spawn records, including mean spawning 


dates. Tables summarizing roe fishery activity (1972- 
86) are shown for each location. A descriptive summa- 
ry including a classification of the ecological impor- 
tance of herring spawning habitat, is presented for 
each area. 


050,494 

MIC-90-03427/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Vancouver (Brit- 
ish Columbia). West Vancouver Lab. 

Partially annotated guide to selected fish bibliog- 
raphies, 1738-1988. 

Canadian technical report of fisheries and aquatic 
sciences no. 1717. 

E. McLean, C. C. McLean, and E. M. Donaldson. 
c1989, 49p 


Compilation of 228 selected fish-oriented bibliogra- 
phies. Of those cited, 150 are specific for 18 individual 
Orders which cover more than 40 families and over 
100 individual species. The bibliographies listed pro- 
vide a means of gaining access to approximately half a 
million ichthyological citations from ante-1597-1988. 
Brief annotations provide a means of identifying the 
content and scope of oe offered by certain of 
the bibliographies. Each reference is indexed by 
author and subject. 


050,495 

MIC-90-03428/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Vancouver (Brit- 
ish Columbia). West Vancouver Lab. 

Comparison of heat and hydrostatic pressure 
shocks to induce triploidy in steelhead trout On- 
corhynchus mykiss. 

Canadian technical report of fisheries and aquatic 
sciences no. 1718. 

pS Guoxiong, |. |. Solar, and E. M. Donaldson. c1989, 
17p 

Triploid female salmonids are known to be sterile and 
thus may offer certain advantages for aquaculture. 
This study was conducted to compare various temper- 
ature and pressure shocks for the induction of triploidy 
in steelhead trout, an anadromous form of Oncorhyn- 
chus mykiss. Thermal or hydrostatic pressure shocks 
were administered 25 min post-fertilization to groups 
of steelhead trout eggs. Thermal shocks ranged from 
26C-36C, lasting from 1.25-20.0 min. Pressure shocks 
ranged from 5.5 to 8.3 x 10-4 kPa, lasting from 2-6 min. 
Triploid induction was evaluated by measurement of 
the major axis of erythrocyte nuclei. 


050,496 

MIC-90-03429/GAR PC E07/MF E01 
Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 

Dist;..utions of stonefly Plecoptera and caddisfly 
Trichoptera species in three stream systems in 
New Brunswick and Nova Scotia, Canada, with ref- 
erence to stream acidity. 

Canadian technical report of fisheries and aquatic 
sciences no. 1720. 

R. H. Peterson, and L. Van Eeckhaute. c1990, 48p 
This is the two hundred and fifth Technical Report of 
the Biological Station, St. Andrews, N.B. 


A study was conducted over 3 years of the distribution 
of fish, mayflies, stoneflies and caddis flies in 3 stream 
drainage systems (St. Croix River system, draining 
southwestern New Brunswick and emptying into 
Passamaquoddy Bay; the Gold River system, draining 
an area south of the Kentville-Wolfville axis into the 
south shore of Nova Scotia; and the Medway River 
system, draining a section of southwest Nova Scotia to 
the west of the Gold River). This report presents an 
annotated list of the stoneflies and caddis flies identi- 
fied from these stream systems. 


050,497 

MIC-90-03436/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Hook and line survey of Lingcod Ophiodon elonga- 
tus stocks in the Gulf Islands region (MSA 17) of 
the Strait of Georgia, 1985 to 1988. 

Canadian manuscript report of fisheries and aquatic 
sciences no. 2043. 

C. M. Hand, and L. J. Richards. c1989, 51p 


A survey of lingcod stocks in the Gulf islands region of 
the Strait of Georgia was conducted, in 3 parts, from 
1985-88 to compare trends in catch-per-unit-effort 
(CPUE) obtained from sales slip data to trends in 


050,501 
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CPUE obtained under known experimental conditions, 
and thus to evaluate the representativeness of the 
sales slip CPUE. This report documents part 3 of the 
= and discusses the results in relation to parts 1 
and 2. 


050,498 

MIC-90-03437/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Experimental gill net ing on trawlable and un- 
trawlable areas off northwestern Vancouver 
—_ from the MV Caledonian, August 15-26, 
Canadian manuscript report of fisheries and aquatic 
sciences no. 2046. 

K. R. Matthews. c1989, 84p 


Summary of cruise results from a fishing vessel operat- 
ing off northwestern Vancouver Island between 
August 15-28, 1989 to describe rockfish communities 
on hard (untrawlable) bottom and compare them to 
those found on smooth-bottom (trawable) areas. In 
order to fish hard-bottom areas, the MV CALEDO- 
NIAN, a chartered commercial trawl vessel, deployed 
and retrieved sunken gill nets. Fishing was conducted 
on the continental slope between 200-300 m. The 
survey was motivated by the hypothesis that hard- 
bottom areas provide re’ for rockfish, in particular, 
Pacific ocean perch, from the commercial trawl fishery. 
If this hypothesis were true, then potential yields from 
these stocks would be greater than currently estimat- 
ed. This report presents the results of the second 
survey. 


050,499 

MIC-90-03438/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Cruise details and ical information from the 
shelf rockfish sampling cruise aboard the F/V 
Eastward Ho, October 31-November 24, 1988. 
Canadian manuscript report of fisheries and aquatic 
sciences no. 2045. 

G. E. Gillespie, and R. D. Stanley. c1989, 52p 


The major species of the B.C. shelf rockfish fishery are 
yellowtail rockfish, silvergray rockfish, and canary 
rockfish. Stock assessment and management options 
for these species are based on historical landing sta- 
tistics and analyses of biological information from 
commercial and research samples. The primary pur- 
pose of this cruise was to collect biological samples of 
these 3 species from all management sub-areas of 
Queen Charlotte Sound and northwestern Vancouver 
aan This report presents the preliminary results of 
the cruise. 


050,500 

MIC-90-03439/GAR PC E17/MF E01 
Ontario Ministry of Natural Resources, Toronto. 

Maple District management plan, 1989- 


2000. 
c1988, 241p ISBN-0-7729-4495-4 


Plan to facilitate the long-term fisheries planning in 
Maple District from 1989-2000. The report gives a brief 
overview of the planning process, the attributes of the 
fisheries resource, current management practices, 
problems and issues facing fisheries, and resource 
use targets. It also outlines the strategies and tactics 
adopted to achieve such objectives as protecting and 
rehabilitating fish populations and fish habitat, provid- 
ing fishing opportunities, and expanding fisheries edu- 
cation, research and public involvement programs. An 
implementation schedule is given for the first 5 years 
(1989-93). 


050,501 

MIC-90-03548/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Ottawa (Ontar- 
io). 

Lingcod Ophiodon elongatus. 

Canadian special pubiication of fisheries and aquatic 
sciences no. 109. 


A. J. Cass, R. J. Beamish, and G. A. McFarlane. 
c1990, 46p SSC-FS41-31/109E, ISBN-0-660-13429- 
2 


Review of the biology and fishery of lingcod, including 
distribution, reproduction, early life history, diet, age, 
growth rate and survival rate; the basis for manage- 
ment strategies; and present assessments of the con- 
dition of major stocks in Canadian waters. 
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050,502 
MIC-90-03587/GAR PC E07/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 
Results of spiny dogfish Squalus acanthias tag- 
ging in B.C. waters during 1984 and 1985. 

nadian data report of fisheries and aquatic 
sciences no. 778 (Annual). 
M. S. Smith. c1989, 67p SSC-FS 97-13/778E 


Sixth report describing the results of the spiny dogfish 
tagging program. The report presents release informa- 
tion for taggings conducted during 1984 and 1985 and 
recovery information to December 31, 1985. Individual 
fish recovery information is not included. The primary 
purpose of the program is to examine the growth and 
movement of gogfish throughout B.C. waters. This 
report also describes the performance of the modified 
Petersen disc tag and OTC injections. 


050,503 

MIC-90-03596/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Nanaimo (British 
Columbia). Pacific Biological Station. 

Summary of British Columbia herring sampling 
data for the 1988-89 season. 

Canadian data report of fisheries and aquatic 
sciences no. 777 (Annual). 

L. Hamer, and J. Schweigert. c1989, 129p SSC-FS 
97-13/777E 


Biological samples of herring are collected and sam- 
pled annually for length, weight, sex, maturity, age and 
gonad weight. This information is used in stock as- 
sessments, and for determining stock characteristics. 
This report summarizes biological characteristics by 
geographical groupings, time periods, gear, and 
source types. 


050,504 

MIC-90-03622/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 
Geraldton District fisheries management pian, 
1989-2000. 

c1989, 68p 


Plan indicating the long-term fisheries management di- 
rection (1989-2000) within the Geraldton administra- 
tive district. The plan contains an overview of the fish- 
eries resource base; fisheries managment objectives 
for sport, commercial, lake trout and bait fish manage- 
ment; approved strategies and tactics; and a 5-year 
implementation schedule. The implementation sched- 
ule outlines the operational tactics and specific actions 
that are designed to implement the management strat- 
egies. 


050,505 

MIC-90-03639/GAR PC E12/MF E01 
Department of Fisheries and Oceans, Burlington (On- 
tario). Great Lakes Fisheries Research Branch. 
Abstracts of papers published by the staff of the 
Great Lakes Laboratory for Fisheries and Aquatic 
Sciences, 1968-86. 

Canadian technical report of fisheries and aquatic 
sciences no. 1634. 

H. F. Nicholson. c1989, 163p SSC-FS 97-6/1634 


List of references to the 411 scientific papers pub- 
lished by past and present staff of the Laboratory from 
1968-86. For the most part, abstracts are included, but 
where these are not available, conclusions, summaries 
and extracts are used. References are arranged alpha- 
betically by author. 


050,506 

PB90-246703/GAR PC A05/MF A01 
National Marine Fisheries Service, Seattle, WA. North- 
west and Alaska Fisheries Center. 

Status of the Pacific Whiting Resource in 1989 and 
Recommendations to Management in 1990. 
Technical memo. 

M. W. Dorn, and R. D. Methot. May 90, 90p NOAA- 
TM-NMFS-F/NWC-182 

See also PB88-245758. 


The report evaluates the condition of the Pacific whit- 
ing (Merluccius productus) resource in 1989 and in- 
cludes management recommendations for 1990. The 
harvest of Pacific whiting has increased in recent years 
and in 1989 the harvest was 309,000 metric tons (t). 
The fishery continues to be supported by the strong 
1980 and 1984 year classes. However, there has been 
no evidence of strong recruitment to the population 
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since the 1984 year class; as a consequence, the 
female spawning biomass will decline from 829,000 t 
in 1989 to an estimated 599,000 t in 1990 and will con- 
tinue to decline through at least 1991. Two harvesting 
strategies are explored: a constant effort strategy and 
a variable effort strategy, where effort for a particular 
year is proportional to the level of female spawning 
biomass. 


Food Technology 


050,507 

DE90777721/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 

Sprout inhibition and change in organic compo- 
nents of potato ee ee 

M. S. Rahman, T. Kume, and |. Ishigaki. Dec 89, 18p 
JAERI-M-89-197 

U.S. Sales Only. 


Radiation technology for sprout inhibition and change 
in organic components of potato by irradiation were in- 
vestigated. Dose distribution in the package filled with 
potatoes (depth 45cm, density: 0.56g/cm(sup 3)) was 
measured using Fricke dosimeter. When the package 
was irradiated at dose rate of 5 x 10(sup 5), 1 x 10(sup 
5) and 5 x 10(sup 4) rad/hr, the dose uniformities were 
calculated as 1.79, 1,45 and 1.35, and the relative 
throughput capacities were 1.0, 0.26 and 0.14, respec- 
tively. After 7 months storage, the sprout of potatoes 
was not observed at 10 krad irradiation while 57% of 
potatoes was sprouted at 5 krad. The contents of 
oxalic and malic acids were slightly increased by irra- 
diation up to 100 krad while that of citric and succinic 
acids were not changed. The change in contents of 
these organic acids during storage was almost the 
same in both unirradiated and irradiated samples. Su- 
crose content was reached maximum after 8 days in 
15 krad irradiated sample while it was increased 
through 40 days storage in 300 krad irradiated sample. 
The increase in sucrose contents by irradiation was 
higher in cortical tissue than in medullary tissue. 
(author). (ERA citation 15:029166) 


050,508 

DE90786148/GAR PC A03/MF A01 
Comprimo N.V., Amsterdam (Netherlands). 
Onderzoek Brayton warmtepomp voor droog- 
processen. (Study of the Brayton heat pump for 
re processes). 

J. Van den Arend, and C. Van Dongen. Jun 88, 37p 
ETDE-mf-0786148 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The applicabilities of the Brayton cycle heat pump for 
dryiny processes in the Netherlands are studied next 
to the development and manufacture possibilities of 
the Dutch machine building industry. Based on market 
studies concerning the use of heat pumps in the food 
industry and the use of high temperature heat pumps it 
appears that Brayton heat pumps are applicable in hot 
air drying processes. The technical and economical 
feasibility as well as the market potential for the Dutch 
industry have been evaluated. 16 figs., 7 refs., 2 tabs. 
(ERA citation 15:000000) 


050,509 

MIC-90-03221/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Basic sensory methods for food evaluation. 
Manuscript report no. 277e. 

B. M. Watts. c1989, 174p ISBN-0-88936-563-6 
Microfiche only. 


Manual to provide a basic technical guide to methods 
of sensory evaluation, compiled particularly for scien- 
tists in developing countries. Included are discussions 
of sensory analysis principles, descriptions of sensory 
testing facilities and procedures, and examples of sta- 
tistical treatment of sensory test data. Examples pre- 
sented were drawn from studies of the sensory char- 
acteristics and acceptability of black beans. 


050,510 

PB90-254368 Not available NTIS 
National Inst. of Standards and Technology (NML), 
ne MD. Office of Standard Reference Mate- 
rials. 


NBS Standard Reference Materials for Validating 
Determinations of Micronutrients and Toxic Sub- 
stances in Foods. 

Final rept. 

R. Alvarez. 1989, 3p 

Pub. in Nutrient Availability: Chemical and Biological 
Aspects, p66-68 1989. 


Instrumental methods for determining nutrients and 
potentially hazardous substances in foods and other 
biological materials have replaced older, time-consum- 
ing procedures. Because the instruments are usually 
calibrated with laboratory synthetic standards, the ac- 
curacy of the results depends on the reliability of the 
standards. If the constituents of interest and matrix 
components are of questionable purity, the analytical 
determinations, especially of micronutrients and haz- 
ardous constituents will be suspect. An independent 
method for validating analytical results is to use certi- 
fied reference materials, such as those issued by the 
National Bureau of Standards as Standard Reference 
Materials. Examples of such SRMs include the recent- 
ly characterized materials, wheat flour, (SRM 1567a) 
and rice flour (SRM 1568a), which are certified for nu- 
trients and potentially toxic trace elements, and a forti- 
fied coconut oil (SRM 1563), which is certified for cho- 
lesterol and selected fat soluble vitamins. 


General 


050,517 

MIC-90-03564/GAR PC E07/MF E01 
Saskatchewan Agriculture and Food, Regina 
(Canada). 

Durum production. 

Farm facts. 

c1989, 3p 


Short description of the growing of durum wheat, in- 
cluding varieties, seed quality, seeding practices, fertil- 
izer use, weed control, diseases, insects, harvesting, 
and marketing and prices. 


050,512 

MIC-90-03750/GAR PC E07/MF £01 
Alberta Agriculture, Edmonton. Office of the Farmers’ 
Advocate. 

Alberta. Office of the Farmers’ Advocate: Annual 
report 1989. 

c1990, 74p 


Annual report of the Farmers’ Advocate, which investi- 
gates and solves problems and acts as mediator in dis- 
putes involving farmers and other segments of society. 
This rep@rt describes the various programs adminis- 
tered, as well as a selection of representative cases. 
Programs involve livestock predator indemnity, water 
well restoration or replacement, rural crime, surface 
rights, seismic activity, mineral rights, farm equipment, 
finance and the farm, and insurance and the farm in- 
dustry. The case summaries generally deal with these 
issues also. 


ASTRONOMY & 
ASTROPHYSICS 


Astronomy & Celestial Mechanics 


050,513 

AD-A223 003/5 Not available NTIS 
Naval Observatory, Washington, DC. 

Publications of the United States Naval Observato- 
ry. Second Series. Volume 25. Part 3. Micrometer 
Measures of 2589 Double Stars. 

1988, 213p 

Availability: Naval Observatory, 34th and Masschu- 
setts Ave., NW., Washington, DC 20392. No copies 
furnished by DTIC/NTIS. 


No abstract available. 





050,514 
N90-21329/9/GAR 
(Order as N90-21313/3/GAR, PC A20/MF 


A03) 
Rochester Univ., NY. 
Discovery of Low Mass in Taurus. 
W. J. Forrest, Z. Ninkov, J. D. Garnett, M. F. 
Skrutskie, and M. Shure. Oct 89, 10p 
In NASA, Ames Research Center, Proceedings of the 
png Infrared Detector Technology Workshop p 221- 


In infrared (2.2 micron, K-band) search of small re- 
gions (25 in square) near 26 members of the Taurus 
star-forming association has revealed 20 dim (K = 13- 
16 mag) stellar objects near 13 of them. Of these 20 
objects, 9 are exceptionally red. It is argued that these 
9 are probably also Taurus members. From the lumino- 
sities (0.4 to 4 times 10 the -3 power luminosity) and 
ages (estimated at 10(exp 6) years), masses can be 
determined by reference to theoretical low-mass cool- 
po The masses are in the range 0.005 to 0.015 
mass, i.e., low-mass brown dwarfs. Proper 
motion studies of 7 of the objects visible on the POSS 
Fgh conducted by Burton Jones establish that 4 are 
hly — Taurus members while 1 is a possible 
member. 


050,515 
N90-21330/7/GAR 
(Order as N90-21313/3/GAR, PC — 

National Aeronautics and Space Administration, Mof- 
pew tyme CA. Ames Research Center. 

h Resolution | Bek 128 HgcdT of the hag Night Side 

a Rockwell 128. “y 

00. —_ W. Sinton, B. - An gs oa D. Allen. Oct 

p 
In its Proceedings of the Third Infrared Detector Tech- 
nology Workshop p 231-235. 


The University of Hawaii ites an infrared camera 
with a 128x128 HgCdTe detector array on loan from 
JPL’s High Resolution Imaging Spectrometer (HIRIS) 
project. characteristics of this camera system are 
discussed. The infrared camera was used to obtain 
images of the night side of Venus prior to and after 
inferior conjunction in 1988. The images confirm Allen 
and Crawford’s (1984) discovery of ht features - 
the dark hemisphere of Venus visible in the H and K 
bands. Our images of these features are the best ob- 
tained to date. Researchers derive a pseudo rotation 
period of 6.5 days for these features and 1.74 microns 
brightness temperatures between 425 K and 480 K. 
The features are produced by nonuniform absorption 
in the middle cloud layer (47 to 57 Km altitude) of ther- 
mal radiation from the lower Venus atmosphere (20 to 
30 Km altitude). A more detailed analysis of the data is 
in progress. 


Astrophysics 


050,516 

AD-A223 039/9/GAR PC A03/MF A01 
Stichting Ruimteonderzoek Nederland, Groiingen. 
Lab. voor Ruimteonderzoek. 

I Enhancement U the IRAS Survey Data. 
Final scientific rept. Mar 86-Mar 89. 

P. R. Wesselius. Mar 89, 35p Rept no. SRG-NOTE- 


89-01 
Grant AFOSR-86-0140 


A completely new calibration scheme using the zodia- 
cal light emission as a standard candle has been de- 
signed and implemented. The standard IRAS data 
products presently available, that were produced at 
the IRAS Processing and Analysis Center, were all 
calibrated using the point-source-like response of the 
calibration r calibration is better suited for 
smaller spatial Sequencies. Comparison of the zodia- 
cal light calibration and that of IPAC, for point sources, 
es very satisfactory results (< 10%) at the wave- 
Brothe 12. 25, and 60 micrometers, but a 50% error at 
100 micrometers. Also scans making an angle larger 
than 5 deg with the plane cinta perpandioday +e Gum te 
Sun-IRAS cannot be calibrated properly; there are only 
few of such scans. An iterative least squares — 
routine has been prepared that makes it possible to 
enhance the resolution of an IRAS image to Ny 
better than 2 arc minutes, for most regions of sky. The 


of this routine is ——_ traceable to the input 

the method is rather straightforward and, because 
of that, a lot faster than other non-linear methods de- 
veloped to restore IRAS images: e.g. FIER. FIER pro- 
duces higher-resolution images than ILSQ, but the 
method needs verification. Our ILSQ program is ideal 
for creating large spatial resolution enhanced images, 
and for checking e.g. FIER results. (JHD) 


050,517 
DE90010565/GAR 
Los Alamos National Lab., NM. 


Particle energization. 

G. Gisler. 1990, 16p LA-UR-90-1123, CONF- 
9003151-1 

Contract W-7405-ENG-36 

Workshop on the interpretation of modern synthesis 
observations of spiral galaxies, Albuquerque, NM 
(USA), 11-15 Mar 1990. nsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A first-principles approach to the physics of particle 
energization is presented. The general physics of parti- 
cle acceleration is then applied to a number of the 
classical astrophysical mechanisms for accelerating 
particles, with references to recent literature where 
these are used in specific circumstances. The solar 
flare is recommended as a microcosm for studying 
particle acceleration because many different process- 
es seem to be occurring in close proximity, and there is 
abundant high time resolution data for diagnosing 
those processes. Finally, a list of possible sites and 
mechanisms for particle acceleration in spiral galaxies 
is presented. 66 refs., 6 figs., 3 tabs. 


PC A03/MF A01 


050,518 

N90-21313/3/GAR PC A20/MF A03 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Proceedi —_ of ~ Third infrared Detector Tech- 


C. R. ‘Aes ht. 89, 459p NAS 1.15:102209, A- 
89200, NASA-TM-102209 
Workshop Held at Moffett Field, CA, 7-9 Feb 1989. 


No abstract available. 


050,519 
N90-21314/1/GAR 
(Order as N90-21313/3/GAR, PC oat 5 
Arizona Univ., Tucson. 
Requirements of IR Space Astronomy. 
F. J. Low. Oct 89, 4p 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 1-4. 


An introduction to a series of infrared detector technol- 
ogy workshops is given. The establishment of goals 
and new requirements is addressed in a — way. 
The Shuttle Infrared telescope Facility (SIRIF) goals 
are listed. Given that the wavelength coverage is es- 
tablished at 2 to 750 microns and the unvignetted field 
of view is 7 arcmin, the field should be fully utilized at 
each wavelength, diffraction should be critically sam- 
pled, and each detector should be background limited. 


050,520 
N90-21328/1/GAR 
(Order as N90-21313/3/GAR, PC — 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
penton oy and Analysis Techniques for Infrared 


M. Mecaugirean, Oct 89, 19p 
In NASA, Ames Research Center, Proceedings of the 
bsg Infrared Detector Technology Workshop p 201- 


Infrared detector arrays are becoming increasingly 
available to the astronomy community, with a number 
of array cameras already in use at national observa- 
tories, and others under development at many institu- 
tions. As the detector technology and imaging instru- 
ments grow more sophisticated, more attention is fo- 
cussed on the business of turning raw data into scien- 
tifically significant information. Turning piciures into 
papers, or equival , astronomy into astrophysics, 
both accurately and e tly, is discussed. Also dis- 
cussed are some of the factors that can be considered 
at each of three major stages; acquisition, reduction, 


050,524 
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and analysis, concentrating in particular on several of 
the questions most relevant to the techniques current- 
ly applied to near infrared imaging. 


050,521 
N90-21331/5/GAR 
(Order as N90-21313/3/GAR, PC A20/MF 


A03) 

Infrared. “Ground-Baeed Asironomy with 
rou the 

My hes 256 X 256 PtSi Array. 
Se ay R. Joyce, |. Gatley, J. Gates, and J. 
. Oct 89, 10p 

ayn gre tr 
ir tector Tec 7- 

246. Sponsored in Part by NSF. ‘ie , 


It is shown that large format PtSi Schottky diode infra- 
red arrays, the Hughes 256 X 256 hybrid 
array in ——. are competitive alternatives to the 
smaller format photovoltaic arrays for ground-based 
. The modest quantum efficiency of the PtSi 
compared to the photovoltaic devices is more than 
compensated for by the larger 
hybrid technology yields effective fill factors of nearly 
100 percent, and the low dark current, noise, excellent 
imaging characteristics, cost, and solid nitrogen oper- 
ating temperature add to the effectiveness of this array 
for ground-based imaging. In addition to discussing the 
characteristics of this array, r: present labo- 
poe i data and astronomical results achieved at 
leak. 


050,522 
N90-21333/1/GAR 
(Order as N90-21313/3/GAR, PC A20/MF 


A03) 
Air Force Geophysics Lab., Hanscom AFB, MA. 
AFGL Ten Micron Mosaic Array Spectrometer: 
Recent Results. 
P. D. Levan. Oct 89, 7p 


In NASA, Ames Research Center, Proceedings of the 


psy Infrared Detector Technology Workshop p 259- 


Recent measurements were made with a novel mosaic 
array prism spectrometer on long period variable stars 
of carbon and oxygen-rich atmospheres. These stars 
have ly large IR excesses and show strong SiC 
and silicate emission ——. respectively. A compar- 
ison is provided by published spectra obtained with the 
IRAS Low Reeghaion aoa Emission feature 
equivalent widths are independent of the absolute 
photometric level of the spectra and provide informa- 
tion on the relative variation of the feature and continu- 
um fluxes between the epochs of the space and 
groundbased observations. 


050,523 
N90-21335/6/GAR 
(Order as N90-21313/3/GAR, PC A20/MF 


A03) 
Texas Univ. at Austin. 
Prelimi Results on Two-Dimensional Interfero- 
of HL Tau. 
E. V. Tollestrup, and P. M. Harvey. Oct 89, 11p 
In NASA, Ames Research Center, Proceedings of the 
a Infrared Detector Technology Workshop p 283- 


Preliminary two-dimensional speckle interferometry re- 
sults of HL Tau were found to be qualitatively similar to 
those found with one-dimensional slit scanning tech- 
niques; results consist of a resolved component (ap- 
proximately 0.7 arcsec in size) and an unresolved 
component. Researchers are currently reducing the 
rest of the data (taken on three different tatessapes 
and at three different wavelengths) and re also ex- 
ploring other high resolution methods like the shift and 
add technique and selecting only the very best images 
for processing. The availability of even better two-di- 
mensional arrays within the next couple of years prom- 
ises to make speckle interferometry and other high 
resolution techniques very powerful and exiting tools 
for probing a variety of objects in the subarcsec 
regime. 


050,524 
N90-21346/3/GAR 

(Order as N90-21313/3/GAR, PC ee 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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SOFIA: Stratospheric Observatory for infrared As- 


tronomy. 

E. F. Erickson. Oct 89, 2p 

In Its Proceedings of the Third Infrared Detector Tech- 
nology Workshop p 401-402. 


SOFIA will be a three meter class telescope operating 
in a Boeing 747, offering astronomers routine access 
to infrared wavelengths unavailable from the ground, 
and with the means to observe transient astronomical 
events from anywhere in the world. The concept is 
based on 15 years of experience with NASA’s Kuiper 
Airborne Observatory (KAO), which SOFIA will replace 
in the mid 1990’s. SOFIA’s wavelength range covers 
nearly four decades of the electromagnetic spectrum: 
from the visible, throughout the infrared and submilli- 
meter, to the microwave region. Relative to the KAO, 
SOFIA will be roughly ten times more sensitive for 
compact sources, enabling observations of fainter ob- 
jects and measurements at higher spectral resolution. 
Also, it will have three times the angular resolving 
power for wavelengths greater than 30 microns, per- 
mitting more detailed imaging at far infrared wave- 
lengths. 


050,525 

N90-21689/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

New Water Vapor Masers in the Southern Hemi- 


E. Scalisejunior, and J. L. Monteirodovale. Dec 88, 
13p INPE-4844-PRE/1473 

Contract FINEP-537-CT 

Presented at the 6th Japan-Brazil Symposium on Sci- 
ence and Technology, Sao Jose DOS Campos, Brazil, 
10-12 Aug 1988. 


A search for water vapor masers was conducted in the 
direction of selected —— sources detected by 
the Infrared Astronomical Satellite - IRAS. Three hun- 
dred twenty-five points were observed and 18 water 
maser sources were detected. The detection rate was 
5.6 percent. The new sources are discussed and com- 
pared with the previously known galactic masers. 
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Solar Flares and Dynamics of Langmuir Waves in 
Current-Carrying Plasmas. 
_——- and M. Karlicky. May 89, 41p IPPCZ- 
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The dynamics of intense Langmuir waves in current- 
carrying plasmas is studied both analytically and nu- 
merically. Starting with the widely used Zakharov 
equations, adapted to these systems, specific features 
of this problem are pointed out. Further, the role of res- 
onant particles is analyzed. By using 1-D macroparticle 
numerical code, nonlinear regimes of the modified- 
decay and moduilational instabilities are then mod- 
elled. Efficient cooperation of essentially ponderomo- 
tive and electron-ion drift effects is demonstrated. It 
appears that the heating of a current-carrying plasma 
can be activated through releasing of the inductively 
stored energy, due to the enhanced conversion of 
moos associated with the electron drift motion. The 

we oe am physics is discussed and its relationship to 
the solar flare theory is suggested. 
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N90-21711/8/GAR PC A03/MF AO1 
Tufts Univ., Medford, MA. 

VLA Observations of the Coronal Plasma. 

K. R. Lang. 1989, 11p NAS 1.26:186540, NASA-CR- 
186540 

Contracts NAG5-501, AF-AFOSR-0147-89 
Sponsored in Part by NSF. Presented at the 142nd lau 
Symposium on Basic Plasma Processes on the Sun, 
Bangalore, india, 1-5 Dec 1989. 


VLA observations at 20 cm wavelength specify the 
brightness temperature and magnetic structure of 
plasma constrained within coronal loops in solar active 
regions. Comparisons with simultaneous SMM obser- 
vations at soft x ray wavelengths lead to measure- 
ments of physical parameters like electron density, 
electron temperature and magnetic field strength. 
Such comparisons also indicate coronal loops can be 
detected at either radio or x ray wavelengths while re- 
maining invisible in the other spectral domain, and that 
the dominant radiation mechanisms can be thermal 
bremsstrahlung or thermal gyroresonance radiation. 
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VLA observations at the lon nger 90 cm wavelength 
reveal the thermal emission of a hot transition sheath 
enveloping a cooler, underlyin 41 H alpha filament seen 
in absorption. The 20 cm VLA observations indicate 
that the precursor, impulsive and post-flare compo- 
nents of solar flares originate in spatially separated 
and resolved sources. The 90 cm VLA data indicate 
that time-correlated radio bursts can occur in active re- 
gions on opposite sides of the solar equator. These 
regions are apparently linked by large scale, trans- 
equatorial magnetic loops at least 2.6 x 10(exp 5) km 
(or 6 feet) long; these loops act as magnetic conduits 
for relativistic electrons moving at one-third the veloci- 
ty of light. 
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N90-21713/4/GAR PC A06/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 
Fenomenos de Alita Energia Em Explosoes Solares 
(High Energy Phenomena During Solar Flares). 

. Thesis. 
E. Correia. Nov 89, 104p INPE-4961-TDL/390 
In Portuguese; English Summary. 


The main purpose is to analyze the characteristics of 
peculiar solar events that could be produced by ultrar- 
elativistic electrons and try to define the new boundary 
conditions for the primary energy release during impul- 
sive phase. It seems that submillimeter emission in 
solar flares is not a rare phenomenon, there is not 
much evidence, due to the lack of observations in this 
range of the spectrum. During May 1984 the Sun was 
observed at 90 GHz with high time resolution and high 
sensitivity, and evidence was obtained. The May 21, 
1984 event, at 1326 UT is the best example of the high 
sae ape during the spectrum and gave us 
new boundary conditions for the physical phenomena 
in the Sun. The May 21 event required a detailed anal- 
ysis of the current interpretation models and suggest- 
ed the presence of relativistic electrons during the im- 
pulsive phase. In this case Syncrotron/inverse comp- 
ton mechanism was —, to explain submilli- 
meter/x ray emission and short pulse duration. The 
new boundary conditions for primary energy release 
favored Tajima and Sakai’s model, based in magnetic 
island coalescence theory. 
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N90-21719/1/GAR 

Tufts Univ., Medford, MA. 

Flare Stars at Radio Wavelengths. 
K. R. Lang. 1989, 14p NAS 1.26:186539, NASA-CR- 
186539 

Contracts NAG5-501, AF-AFOSR-0147-89 
Sponsored in Part by NSF. Presented at the 137th lau 
Symposium on Flare Stars, Byurakan, Armenia, USSR, 
23-27 Oct 1989. 


The radio emission from dMe flare stars is discussed 
using Very Large Array and Arecibo observations as 
examples. Active flare stars emit weak, unpolarized, 
quiescent radio radiation that m-~: be always present. 
Although thermal bremsstrahlung and/or thermal gyr- 
oresonance radiation account for the slowly-varying, 
quiescent radio radiation of solar active regions, these 
processes cannot account for the long-wavelength 
quiescent radiation observed from nearby dMe flare 
Stars. It has been attributed to nonthermal gyrosynch- 
rotron radiation, but some as yet unexplained mecha- 
nism must be continually producing the energetic elec- 
trons. Long duration, narrow-band radiation is also 
emitted from some nearby dMe stars at 20 cm wave- 
length. Such radiation may be attributed to coherent 
plasma radiation or to coherent electron-cyclotron 
masers. Impulsive stellar flares exhibit rapid variations 
that require radio sources that are smaller than the star 
in size, and high brightness temperatures greater than 
10(exp 15) K that are also explained by coherent radi- 
ation processes. Quasi-periodic temporal fluctuations 
suggest pulsations during some radio flares. Evidence 
for frequency structure and positive or negative fre- 
quency drifts during radio flares from dMe stars is also 
presented. 
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TIB/B90-81196/GAR PC E07 

Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 

ing (Germany, F.R.). Inst. fuer Extraterrestrische 
ysik. 

X-ray observations of gamma-ray burst sources. 

M. Boer, M. Gottardi, K. Hurley, and G. Pizzichini. 

Feb 90, 15p Rept no. MPE-174(prep) 


We report on preliminary results of EXOSAT observa- 
tions of three gamma-ray burst error boxes. No source 


was detected down to a limit of 10 (-10) erg.cm (-2) .s (- 
1) , assuming a blackbody spectrum for the burst coun- 
terpart. Results are interpreted in the framework of 
current theoretical models. (orig.). (Copyright (c) 1990 
by FIZ. Citation no. 90:081 196.) 
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AD-A222 579/5/GAR PC A01/MF A01 

pee ge Lab. (AFSC), Hanscom AFB, MA. 

NaHCO3: A Source of Na Atoms for Sudden 

Sodium Layers. 

U. Von Zahn, and E. Murad. Feb 90, 4p Rept no. GL- 

TR-90-0136 

oy Bate ee Research Letters, v17 n2 p147- 
eb 


We consider the case of sudden sodium layers which 
have been reported in the lower E region of the ionos- 
phere. We suggest that dissociative electron attach- 
ment to NaHCO3, NaHCO3 + e - Na - HCO3-, can 
explain some of the observations, in particular at alti- 
tudes above 95 kilometers. This process would 
produce Sodium efficiently only in the case where a 
plasma of high density is injected into the the sodium 
layer. Keywords: Sodium, Atmosphere, Sudden 
sodium layer, Model, Reprints, SSL, Lidar site, Chem- 
istry, Sodium hydroxide, Carbon dioxide. (JG) 
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AD-A222 580/3/GAR PC A03/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 
Simultaneous Relativistic Electron and Auroral 
Particle Access to the Polar Cans during Interplan- 
etary Magnetic Field Bz Northward: A Scenario for 
an Open Field Line Source of Auroral Particles. 

M. S. Gussenhoven, and E. G. Mullen. 1 Dec 89, 14p 
Rept no. GL-TR-90-0139 

Pub. in Jnl. of Geophysical Research, v94 nA12 
p17121-17132, 1 Dec 89. 


The large magnetic storm of February 1986 provides a 
unique opportunity to assess whether existing open- 
closed theories of the magnetosphere can consistent- 
ly account for precipitating particle —— meas- 
ured at 840 km under a wide variety of solar wind and 
solar particle conditions. The simultaneous observa- 
tion are prepared for relativistic electrons associated 
with a solar proton event and of auroral ions and elec- 
trons associated with a polar cap are event, made 
across the central polar cap using detectors on board 
the Defense Meteorological Satellite Program (DMSP) 
satellites. On February 7 while a solar proton event 
was still in progress, polar cap arc activity (interplan- 
etary magnetic field (IMF)B2 large and positive, Kp = 
3+) occurred prior to a prolonged period of oval arc 
activity (IMF B2 large and negative, Kp = 6-). Through- 
out these periods the following are identified: the equa- 
torward edge of the relativistic electron precipitation; 
the outer zone electron poleward and equatorward 
boundaries; the equatorward auroral electron and ion 
boundaries; and the auroral electron transition bound- 
ary. The history of the boundaries is presented as the 
transition from intense polar cap activity to intense aur- 
oral oval activity takes place. The data clearly show 
that the polar cap region of relativistic electron precipi- 
tation does not change significantly as the sign of B2 
changes. On the other hand, the boundary layer popu- 
lation, which contains auroral arcs and 1- to 10-keV ion 
precipitation, expands to fill most of the polar cap for 
B2 northward and greatly contracts as B2 turns south- 
ward. The expansion is not symmetric between poles. 
Reprints. (jhd) 
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AD-A222 609/0/GAR PC A04/MF A01 
Lockheed Missiles and Space Co., Inc., Palo Alto, CA. 
Space Sciences Lab. 





Viking Data Analysis. 

Final technical rept. Aug 86-Mar 90. 
J. M. Quinn. 25 May 90, 59p 
Contract NO0014-86-C-0159 


The polar orbiting Swedish research satellite, Viking, 
obtained extensive data on auroral zone phenomena. 
Data from the Viking Hot Plasma Experiment have 
been analyzed to investigate auroral acceleration and 
the transport of plasma between the ionosphere and 
magnetosphere. A detailed statistical study was made 
of the relative location of ionospheric ion acceleration 
with respect to various magnetospheric plasma bound- 
ary signatures. The results indicate that the ion accel- 
eration occupies a much wider latitudinal extent of the 

auroral zone than is expected by many current models; 
and that the regions of ion acceleration are ordered by, 
and move with, several magnetospheric plasma 
boundaries. Multi-spacecraft analyses of transverse 
ion acceleration broadband low-frequency waves have 
been performed and indicate that this mechanism is an 
important factor in st plasma into the mag- 
netosphere. Keywords: Auroral ion acceleration; Aur- 
oral morphology; lonosphere magnetosphere cou- 
pling. (jhd) 
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AD-A222 612/4/GAR PC A06/MF A01 
RMA Aerospace, Inc., Mountain View, CA. 
Development of a Com nsive Magnetohydro- 
dynamic Model of Solar-Terrestrial Interaction. 
Final rept. 1 Mar 86-30 Sep 88. 

S. S. tog Dec 88, 110p RMA-TR-0103, AFOSR- 
TR-90-0534 

Contract F49620-86-C-0035 


The work relates to the preliminary development of a 
comprehensive, multi-level, 3-D magnetohydrodyna- 
mic model that seeks to describe the detailed, global 
interaction of the solar wind plasma and magnetic field 
with the Earth’s geospace. The development of five 
separate advanced computational submodels of the 
complete interaction model involves approximately 
42,000 lines of fortran source code. These submodels 
provide the capability for quantitatively simulating a va- 
riety of steady and unsteady phenomena associated 
with the solar wind-terrestrial environment interaction 
process to a degree previously unattainable. A number 
of these new developments have been incorporated 
into a core interaction submodel that can be structured 
to work in both a rapid warning mode for spacecraft 
protection as well as in a detailed scientific analysis 
mode for fundamental studies. The other submodels 
developed either simulate similar phenomena of the 
solar wind-terrestrial environment interaction process 
as the core interaction submodel but at a higher level 
of simulation accuracy or simulate additional interac- 
tion phenomena. (jhd) 


050,535 

AD-A222 652/0/GAR PC A03/MF A01 
Lowell Univ., MA. Center for Atmospheric Research. 
Preliminary Development of Oblique lonogram 
Automatic Scaling Algorithm. 

Scientific rept. no. 13. 

W. S. Kuklinski, K. Chandra, and B. W. Reinisch. Oct 
88, 31p ULRF-453/CAR, GL-TR-89-0184 

Contract F19628-87-C-0003 

Original contains color plates: All DTIC/NTIS repro- 
ductions will be in black and white. 


Using vertical —y o¥ to quantitatively determine 
radio frequency (RF) propagation conditions is a 
mature and well established technique. In principle, a 
large number of scaled vertical ionograms, and the 
electron density profiles that can be derived from 
them, along a specific path of interest would be re- 
quired to completely assess the RF propagation condi- 
tions for that path. Typically, the midpoint ionosphere 
is a good approximation of the ionosphere along a spe- 
cific path of interest and RF propagation conditions for 
that path can be determined from the scaled midpoint 
vertical ionogram. The difficulty of placing the required 
sounding hardware at the midpoint of a desired path 
can be resolved by developing a system capable of 
calculating the equivalent scaled vertical ionogram at 
the midpoint of a specific path: Digital Oblique Remote 
lonospheric Sensing (DORIS) program. A major com- 
ponent of DORIS is the development of an automatic 
scaling algorithm that can produce equivalent scaled 
midpoint vertical ionograms from oblique ionograms 
produced by a pair of Digisondes. (kr) 
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Northwest Research Associates, Inc., Bellevue, WA. 
Assessment of the Application of in situ lon-Densi- 
ty Data from DMSP to Modeling of Transionos- 


a on Scintillation. 
echnical rept. 15 Sep 88-14 Sep 89. 


J. A. Secan, and L. A. Reinleitner. 15 Sep 89, 113p 
NWRA-CR-89-R0147, SCIENTIFIC-3, GL-TR-89-0264 
Contract F19628-86-C-0195 


Modern military communication, navigation, and sur- 
veillance systems depend on reliable, noise-free tran- 
sionospheric radio-frequency channels. They can be 
severely impacted by small-scale electron-density ir- 
regularities in the ionosphere, which cause both phase 
and amplitude scintillation. Basic tools used in plan- 
ning and mitigation schemes are climatological in 
nature and thus may greatly over- and under-estimate 
the effects of scintillation in a given scenario. This 
report describes the second year of an investigation 
into the feasibility of using in-situ observations of the 
ionosphere from the USAF DMSP satellite to calculate 
estimates of irregularity parameters that could be used 
to update scintillation models in near real-time. Esti- 
mates for the level of intensity and phase scintillation 
on a transionospheric UHF radio link are calculated 
from DMSP Scintillation Meter (SM) data and com- 
pared to the levels actually observed. The intensity 
scintillation levels predicted and observed compare 
quite well, but the comparison with the phase scintilla- 
tion data was complicated by low-frequency phase 
noise on the UHF radio link. Results are presented 
from analysis of DMSP SSIES data collected near 
Kwajalein Island in conjunction with a propagation-ef- 
fects experiment. Preliminary conclusions from the as- 
sessment study are (1) the DMSP SM data can be 
used to make quantitative estimates of the level of 
scintillation at auroral latitudes, and (2) it may be possi- 
ble to use the data as a qualitative indicator of scintilla- 
tion-activity levels at equatorial latitudes. Keywords: 
lonosphere; lonospheric scintillation; Radiowave scin- 
tillation; Defense meteorology satellite program. (jhd) 
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Amplitude and Phase Scintillation and lonospheric 
irregularities at Sub-Auroral Latitudes. 

Interim rept. 30 Sep 87-31 Mar 89. 

L. Kersley, S. E. Pryse, and C. D. Russell. 31 Mar 89, 


39p 
Grant AFOSR-87-0378 


Intensity and phase scintillation has been studied by 
monitoring transmissions from NNSS satellites at Ler- 
wick, a sub-auroral location in northern UK. Observa- 
tions commenced in July 1987 and the first part of the 
present report concentrates on an analysis of scintilla- 
tion occurrence morphology during the first ten months 
of the investigation. A discrete region of irregularities 
close to the boundary is implied from the ovservations 
while the absence of a significant geometrical en- 
hancement about the geomagnetic field position sug- 

gests that the irregularities close to the boundary may 
have small axial ratios. The remainder of the report is 
concerned with a comparative study of the scintillation 
boundary for irregularities of sub-kilometer scale and 
the boundary of <30 m scale irregularities causing 
auroral backscatter of HF radar signals. In general the 
scintillation boundary was found to be some 7 to 8 deg 
polewards of that detected by the radar. In a reanalysis 
of the data a reconciliation could be made to get 
agreement in only about half of cases studied. Key- 
words: Radio wave scintillations; lonospheric irregular- 
ities; High latitude ionosphere; Great Britain. (jhd) 
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Neutral and lon Composition Cha nges in the F 
Region Over Millstone Hill During the Equinox 
Transition Study. 

Journal article. 

W. L. Oliver. 1 Apr 90, 8p AFOSR-TR-90-0538 
Contract F49620-88-C-0111 

Pub. in Jni. of Geophysical Research, v95 nA4 p4129- 
4134, 1 Apr 90. 


Overhead ionospheric incoherent scatter radar data 
from Millstone Hill is used to deduce the storm time 
variations of the thermospheric temperature, O and N2 
densities, and F1 region ion composition during the 
Equinox Transition study of September 17-24, 1984. 
The measured neutral temperature profile and O den- 
sity at 400 km altitude is extrapolated to determine O 
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density changes in the lower thermosphere. Using 
these O densities and the measured electron densi- 
ties, we deduce the variation of the N2 density. Our 
initial attempt leads to the deduction of large deple- 
tions in both O and N2 in the lower thermosphere. The 
radar-measured neutral temperatures were contami- 
nated by ion-neutral frictional heating effects during 
the disturbed periods of the ETS and this served to 
invalidate neutral density extrapolations made with 
these temperatures. The height of 50% O-+ ion com- 
Position in the F1 region and the height of the peak 
electron density in the ionosphere, are completed and 
compared. The height of the peak on the distributed 
days was located in the lower F1 region molecular-ion 
layer rather than in the F1 region 0+ layer. This occur- 
rance has serious consequences for methods of de- 
ducing neutral winds from the height of the F layer, for 
these methods rely on the peak containing primarily 
O-++ ions. Reprints. (jhd) 
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Progress of DORIS Automatic Scali 

Technical rept. 

W. S. Kuklinski, K. Chandra, and B. W. Reinisch. Jan 
se ULRF-454/CAR, SCIENTIFIC-15, GL-TR-89- 
Contract F19628-87-C-0003 

Original contains color plates: All DTIC/NTIS repro- 
ductions will be in black and white. 


A major component of the Digital Oblique Remote lon- 
ospheric Sensing program (DORIS) is the develop- 
ment of an automatic oblique ionogram scaling algo- 
rithm. The nature of the variations that have been ob- 
served in oblique ionograms collected to data has re- 
quired the use of adaptive signal processing and pat- 
tern recognition tochatques i in the development of this 
oblique ionogram scaling m. An extensive data 
base of digital oblique ionograms will be required to 
develop, test, and verify the performance of the scal- 
ing algorithm. The continuing efforts in data collection 
and the associated parallel effort in the development 
of the oblique ionogram scaling algorithm is discussed 
in this report. Results obtained to date have lead to a 
modification of the initially proposed oblique ionogram 
scaling algorithm. These modifications, discussed in 
detail in the following section, have produced a more 
robust as well as a more computationally efficient ob- 
lique ionogram scaling algorithm. (kr) 
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lonospheric Heating with Oblique Waves. Volume 
—— to High-Frequency Radio Propaga- 


Technical rept. 13 Feb 87-31 Jul 89. 
R. M. Bloom, and E. C. Field. 1 A 
1864-VOL-2, SCIENTIFIC-2, AFGL- 
Contract F19628-87-C-0028 

See also Volume 1, AD-A216 260. 


89, 46p PSR- 
R-89-0311 


This volume presents numerical calculations of iono- 
spheric electron density perturbations and ground- 
level signal changes for several electric field distribu- 
tions produced by high-frequency (HF) transmitters. 
This volume applies theory developed in earlier work 
(Vol. 1) to the problem of possible self-effects of pow- 
erful obliquely incident radio waves. Using the results 
from this earlier work, we use field-driven changes in 
ionospheric electron density to calculate modified am- 
bient refractive index profiles and the consequent ef- 
fects on ground signal intensity for sample transmit- 
ters. Our calculations indicate that ground-level field- 
intensity changes of several dB might be produced 7 
joule-heating of the ionosphere by intense oblique H 
waves. Our results are extremely sensitive to the 
model ionosphere and therefore indicate that an ex- 
periment should employ the widest possible range of 
frequencies and propagation conditions. (RH) 
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Pi 2 Pulsations and the Substorm Current Wedge: 
Low-Latitude Polarization 

M. Lester, H. J. Singer, D. P. Smits, and W. J. 
Hughes. 1 Dec 89, 11p Rept no. GL-TR-90-0144 
Pub. in Jnl. of Geophysical Research, v94 nA12, 
p17,133-17,141, 1 Dec 89. 
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Mid-latitude observations of substorm-related Pi 2 
waves have established a pattern in the orientation of 
the major axis of the polarization ellipse relative to the 
substorm current wedge. The purpose of this paper 
relate to the mid-latitude observations to those at 
lower latitudes. Pi 2 wave polarization parameters (el- 
lipticity, sense of polarization, and the orientation of 
the major axis, or azimuth, of the horizontal wave el- 
lipse) were measured at the two southern stations of 
the AFGL Magnetometer Network located at 40 — N 
magnetic latitude. For the same events the H and D 
component bays at the five northern stations of the 
AFGL network located at 55 deg N were used to locate 
the position of the substorm current wedge. Then the 
ellipticity and the azimuth of the waves were examined 
with to the current wedge. Inside the current 
wedge the longitudinal pattern of the polarization azi- 
muth of the low-latitude (40 deg N) siations agrees 
with the observed mid-latitude (55 deg N) azimuth pat- 
tern without exception. However, outside the wedge 
near the longitudes of the field-aligned currents, the 
azimuth does not change at low latitudes as it does at 
55 deg N. The difference between the mid- and low- 
latitude observations can be partially explained by the 
additional observation of positive H component bays 
at the low-latitude stations, which suggests that the 
ground-based signature of the current wedge in- 
creases in longitudinal extent with decreasing latitude. 
With regard to sense of polarization, inside and east of 
the w the sense is predominantly counterciock- 
wise, just as it is at mid latitudes. Reprints. (jhd) 
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Electrodynamics of the High Latitude lonosphere. 
Final rept. Sep 86-Sep 89. 

R. A. Heelis. Feb 90, 33p GL-TR-90-0027 

Contract F19628-86-K-0042 


Both large and small scale structure in the plasma 
density and velocity are important phenomena to be 
understood in the ionosphere. The ability to character- 
ize the high-latitude plasma motion over large spatial 
scales is demonstrated here with the development of a 
model that can be driven by data inputs. The model 
can also be used to study the mechanisms producing 
large scale structures in the plasma. The applicability 
of the mode! is demonstrated for periods when the 
interplanetary magnetic field has a southward compo- 
nent. During periods of northward IMF the electrody- 
namics of the ionosphere on spatial scales of 100 km 
must be understood. Here the combination of ground 
based and space based data are invaluable tools. We 
show that mesoscale features may be coherent over 
many hours and constitute an important signature of 
the interaction of the Earth’s magnetic field with the 
interplanetary medium. Keywords: lonosphere; 
Plasma; Electric fields. (jhd) 
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Low Latitude F-Region Dynamical Processes from 
Atomic Oxygen Nightglow Emissions. 

J. A. Bittencourt, and Y. Sahai. Jun 89, 30p INPE- 
4999-PRE/1561 

Presented at the 1st Latin-American Conference on 
Space Geophysics, San Paulo, Brazil, 21-23 Nov 1988. 


Simultaneous observations of permitted and forbidden 
atomic oxygen airglow emissions have been used in 
the past by several investigators to study nighttime dy- 
namical processes in the low latitude F region iono- 
spheric plasma. Simultaneous measurements of the 
emissions Ol 135.6 nm (or Ol 777.4 nm) and Ol 630.0 
nm, either from satellite or from ground-based instru- 
mentation, can be used to infer the F region peak elec- 
tron density, n (e), and height, h. Results are presented 
showing the use of this remote sensing technique to 
study low latitude ionospheric dynamical processes, 
including mapping of F region plasma irregularities and 
transequatorial plasma bubbies, ionospheric effects 
due to thermospheric neutral winds and ionospheric 
response during magnetically disturbed conditions. 
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SR90, Strontium Shaped-Charge Critical lonization 
Velocity Experiment. 

E. M. Wescott, H. Stenbaek-nielsen, D. W. Swift, A. 
Valenzuela, and D. Rees. 1990, 25p NAS 
1.26:186501, NASA-CR-186501 

Contracts NAGW-269, NAG6-1 


in May 1986 an experiment was performed to test Alf- 
ven’s critical ionization velocity (CIV) effect in free 
space, using the first high explosive shaped charge 
with a conical liner of strontium metal. The release, 
made at 540 km altitude at dawn twilight, was aimed at 
48 deg to B. The background electron density was 1.5 
x 10(exp 4) cu cm. A faint field-aligned Sr(+) ion streak 
with tip velocity of 2.6 km/s was observed from two 
optical sites. Using two calibration methods, it was cal- 
culated that between 4.5 x 10(exp 20) and 2 x 10(exp 
21) ions were visible. An ionization time constant of 
1920 s was calculated for Sr from the solar UV spec- 
trum and ionization cross section which combined with 
a computer simulation of the injection predicts 1.7 x 
10(exp 21) solar UV ions in the low-velocity part of the 
ion streak. Thus all the observed ions are from solar 
UV ionization of the slow (less than critical) velocity 
portion of the neutral jet. The observed neutral Sr ve- 
locity distribution and computer simulations indicate 
that 2 x 10(exp 21) solar UV ions would have been 
created from the fast (greater than critical) part of the 
jet. They would have been more diffuse, and were not 
observed. Using this fact it was estimated that any CIV 
ions created were less than 10(exp 21). It was con- 
cluded that future Sr CIV free space experiments 
should be conducted below the UV shadow height and 
in much larger background plasma density. 
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Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Comparison of Quiet Time Geomagnetic Daily Var- 
iation (Sq) in H Component at Eusebio and Ca- 
choeira Paulista. 

R. P. Kane, N. B. Trivedi, A. L. Padilha, and J. M. 
Dacosta. Jun 89, 10p INPE-4985-PRE/1547 
Presented at the 40th Annual Meeting of the Socie- 
dade Brasileira Para O Progresso DA Ciencia, Sao 
Paulo, Brazil, 1988. 


Quiet time daily variations at Eusebio for the high solar 
activity period of 1978 to 79 were previously studied. 
Results are presented for quiet time daily variations 
(Sq) in the H-field at Eusebio and are compared with 
the similar variations observed at Cachoeira Paulista 
for the period of low solar activity in the year 1986. 
Eusebio is situated in the region of Equatorial Electro- 
jet and Cachoeira Paulista is a low latitude station situ- 
ated in the region of South Atlantic Magnetic Anomaly. 
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PB90-252404/GAR PC AO9/MF AO1 
National Telecommunications and Information Admin- 
istration, Boulder, CO. Inst. for Telecommunication 
Sciences. 

Distribution of the Daily foF2 about the Monthly 
Median. 

M. W. Sowers, and M. PoKempner. May 90, 192p 
NTIA-90-263 

Sponsored by Army Communications-Electronics 
Command, Fort Monmouth, NJ. 


Data from 21 ionospheric sounding stations in the 
northern and southern hemispheres were used to 


» Characterize the day-to-day variation in the critical fre- 


quency of the F2 layer of the ionosphere. Variability in 
the critical frequencies are analyzed monthly and diur- 
nally for quiet magnetic conditions during both low and 
high solar periods. In addition, variations in the F2 layer 
critical frequency are presented for active magnetic 
conditions during equinox periods. Tables of variabili- 
ties for each ten degree increment in magnetic latitude 
are also provided in the report. The dependence of 
variations in the critical frequency with the solar cycle 
index IG12 is also discussed. 
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Nocturnal flow on a western Colorado slope. 

J. M. Leone, and P. H. Gudiksen. Apr 90, 8p UCRL- 
JC-103587, CONF-900534-2 

Contract W-7405-ENG-48 

NATO/CCMS international technical meeting on air 
pollution modelling and its applications (18th), Vancou- 
ver (Canada), 13-17 May 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Department of Energy sponsored Atomspheric 
Studies in Complex Terrain (ASCOT) program has 
conducted a research program designed to increase 
our knowledge and understanding of terrain-dominat- 
ed flows with specific emphasis on nocturnal flows 
within mountain valleys. ASCOT has sponsored both 
field studies and numerical modeling efforts to improve 
our understanding of the wind, temperature and turbu- 
lence structure of nocturnal drainage flows. One of the 
most recent ASCOT sponsored field studies involves a 
study within the Mesa Creek Basin in western Colora- 
do to investigate the seasonal frequency of occur- 
rence of drainage flows along the sloped surfaces and 
within the basin, and to evaluate the effect of the ambi- 
ent meteorology on their development. The Mesa 
Creek Basin, situated on the north slope of the Grand 
Mesa, encompasses a roughly 10 (times) 20 km area 
that is approximately 30 km east of Grand Junction. 
The observational segment of the study was undertak- 
en jointly by the Lawrence Livermore National Labora- 
tory and the NOAA Wave Propagation Laboratory, and 
involved the operation of network of eight meteorologi- 
cal towers and a monostatic sodar within the Mesa 
Creek study area over a period of one year that ex- 
tended from December 1988 through November 1989. 
These measurements were augmented by tether- 
sonde observations to define the vertical wind and 
temperature structure during a few nights. The model- 
ing portion of the study is being undertaken by Law- 
rence Livermore Laboratory using a three-dimensional 
prognostic boundary layer model to gain further insight 
into the dynamics of the seasonal variations and the 
effect of cloud cover on the development of the drain- 
age flows. It is the purpose of this paper to present 
preliminary results form a numerical simulation done 
as part of this study. 4 refs., 7 figs. 
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Research. 

Sensitivity Studies in a Two-Dimensional Atmos- 
pheric Transport Model. 

J. V. Mansbridge, and |. G. Enting. c1989, 36p DAR- 
TP-18, ISBN-0-643-05070-1 


A series of sensitivity studies carried out on a 2-D at- 
mospheric transport model is described. The model 
was used to deduce sources of total carbon given sur- 
face observations of CO2. it was found that the de- 
duced sources are very sensitive to the vertical resolu- 
tion in the model if the procedure used to specify the 
lower boundary condition and deduce the tracer 
source is only accurate to first order in the vertical grid 
spacing. A number of improved formulations of this 
lower boundary condition are suggested and tested. 
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—_— Haren (Netherlands). Tidal Waters 
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Windklimaat ter Hoogte van de Nederlandse Kust 
Over de Periode 1907-1980 (Wind Climate along 
the _ Coast of the North Sea: Period 1907- 
1980). 

1990, 85p GWAO-89.010 

Text in Dutch; summary in English. 


The paper presents the results of a study on the wind 
and wave climate along the Dutch coast of the North 
Sea. The analysis of time series of wind force, wave 
height, wind direction identifies the occurrence of long 
term changes in wind and (wind)wave climate. In the 
Coastal Defense Study (Louisse and Kuik, 1990) some 
results of these climate analyses were sed to develop 
the so called ‘unfavorable hydro-meteorclogical sce- 
nario.’ The climate study is part of a project that exam- 
ines the relation between changes in the regional wind 
and wave climate and the long term and large scale 
morphological development of the Dutch coast. 
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AD-A222 654/6/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Persian Guif Region. A Climatological Study. 
Technical note. 

K. R. Walters, and W. F. Sjoberg. May 90, 73p Rept 
no. USAFETAC/TN-88/002 

Includes errata sheet dated May 89. Supersedes AD- 
B124 124. 


This study describes the climatology of the Persian 
Gulf, the Strait of Hormuz, the Gulf of Oman, and their 
adjacent land areas for a radius of 150NM. Land areas 
include portions of Iran, Iraq, Kuwait, Bahrain, the 
United Arab Emirates, and Oman. Chapter 2 describes 
geography in the areas of interest. Chapter 3 dis- 
cusses the phenomena of the monsoon Climate as it 
affects the Persian Gulf region. Subsequent chapters 
(one for each of the four ‘seasons’ or climatological 
regimes listed below) describe the ‘semipermanent cli- 
matic controls’ and ‘transitory synoptic features’ 
common to each of the four seasons. ‘Mesoscale syn- 
optic features,’ ‘typical weather,’ and ‘sea surface con- 
ditions’ are then discussed for each season in each of 
four major geographical subdivisions (the Persian Gulf 
proper, the Strait of Hormuz, the Gulf of Oman, and the 
Omani Arabian Sea Coast) that make up the entire 
Persian Gulf region. Keywords: Military publications. 
Reports.(eg) 
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KTAADN, Inc., Newton, MA. 

Evaluation of Correlations between Meteorologi- 
cal Measurements and Observations of Lightning 
Activity Using Artificial Neurai Systems. 

Final rept. 18 Jan 89-29 Dec 89. 

D. S. Frankel, |. Schiller, and J. S. Draper. 29 Dec 
89, 35p KI-RR89-013, GL-TR-89-0339 

Contract F19628-89-C-0012 


This report shows the feasibility of using artificial 
neural systems (ANS) for making predictions of cloud 
to ground lightning strikes. ANS designs offer some 
potentially useful features. ANS predictors can be in- 
crementally trained for new levels of performance 
without starting programming from ‘scratch’ each time 
the predictor is upgraded. Incremental training could 
proceed in the field reducing costs and delays of modi- 
fications while improving predictor accuracy by tailor- 
ing it to site conditions (i.e. topography, etc). Trained 
ANs provides a ready-made formula for constructing 
fast parallel, distributed processors. The features built 
up within the ANS might be analyzed for clues to the 
physical processes underlying the partially understood 
phenomenon of lightning. Comparisons are made of 
the performance of an ANS predictor with the state-of- 
the-art lightning prediction using a wind convergence 
based criterion described by Watson et al, 1987. (jes) 
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AD-A222 708/0/GAR 

Air Force Environmental 
Center, Scott AFB, IL. 
Station Climatic Summaries, Asia. 

Data summary. 

Jul 89, 659p Rept no. USAFETAC/DS-89/035 
Supersedes rept. dated Feb 87, AD-A178 065. 


This report consists of a collection of summarized 
monthly and annual climatic data for specific locations 
in Asia. Summarized climatological elements are: per- 
cent frequency of occurrence of ceiling and visibility; 
means, extremes, and number of days with specified 
values of temperature, precipitation, and snowfall; 
means of relative humidity, vapor pressure, dew point, 
pressure altitude, and cloud cover; prevailing wind di- 
rection, with mean and extreme speeds; and number 
of days with thunderstorms and fog. Keywords: Clima- 
tology; Meteorological data; Climate; Weather; Mete- 
orological phenomena; Ceiling/visibility; Atmospheric 
precipitation; Surface wind; Atmospheric temperature; 
Relative humidity; Dew point; Cloud cover; Vapor pres- 
sure; Barometric pressure altitude; Thunderstorm; 
Rainfall; Weather stations. (EDC) 
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Critical appraisal of model simulations. 

M. C. MacCracken. Feb 90, 14p UCRL-JC-103431, 
CONF-8905106-2 

Contract W-7405-ENG-48 

Workshop on greenhouse-gas induced climate 
change: a critical appraisal of simultations and obser- 
vations, Amherst, MA (USA), 8-12 May 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The complexity of the climate system and the absence 
of definitive analogs to the evolving climatic situation 
force use of theoretical models to project the future 
climatic influence of the relatively rapid and on-going 
increase in the atmospheric concentrations of CO(sub 
2) and other trace gases. The most comprehensive of 
the available climate models are known as General 
Circulation Models (GCMs). These modeis represent 
what are believed to be the most important compo- 
nents of atmosphere, ocean, and cryosphere system 
relevant to determining the potential for an enhanced 

reenhouse effect. Two types of studies are per- 
lormed to study the potential consequences of the in- 
creasing concentrations of greenhouse gases. In the 
first, the gas concentration (usually CO(sub 2)) is arbi- 
trarily and instantaneously increased and the model is 
run until a new equilibrium climate is reached, the dif- 
ference between the perturbed and control results 
being a measure of the sensitivity of the climate to the 
imposed perturbation. In the second type of simula- 
tion, the gas concentration is slowly increased as time 
advances. 1 tab. (ERA citation 15:033107) 
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Oak Ridge National Lab., TN. 
International decision making and global climate 
change: Lessons of prior resource management 
efforts for consensus building. 

D. L. Feldman. 1990, 56p CONF-9005171-1 

Contract AC05-840R21400 

Symposium on social science in resource —— 
ment (3rd), College Station, TX (USA), 16-19 May 
ee by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A04/MF A01 


International cooperation aimed at furthering aware- 
ness of anthropogenic climate change has been rela- 
tively rapid, but developing strategies for prevention or 
mitigation has taken more time. This is because an- 
thropogenic climate change poses several particularly 
difficult obstacles to an integrated global strategy. 
These include conceiving of the atmosphere as a 
shared, sustainable resource, agreeing upon the 
causes, rates, and responsibilities of induced change 
among national actors, minimizing collateral effects of 
economic development while optimizing growth, par- 
ticularly in LDCs, and encompassing the complexity of 
the problem’s various ramifications in a multilateral 
policy. This paper addresses the availability of an in- 
cremental and iterative learning process for enhancing 
international cooperation in the management of global 
climate change. Through an examination of three case 
Studies: regional seas, ozone, and nuclear materials 
regulation, models for global cooperation are identified 
which effectively encompass concerns over the size 
and distribution of correction costs among countries, 
the uncertainties involved in identifying cause-effect 
relationships, the vulnerability of shared resources, 
and the divergent needs of developed and developing 
countries. 132 refs., 3 tabs. 
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Lawrence Livermore National Lab., CA. 

Climate Caucus report: Opportunities for bridging 
the gaps from effects to impacts. 

M. C. MacCracken. Apr 90, 12p UCRL-101735, 
CONF-8907191-1 

Contract W-7405-ENG-48 

Workshop on global climate change and its effects on 
California, Davis, CA (USA), 10-12 Jul 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The workshop provided an important opportunity for 
those studying climate research to meet with those 
evaluating potential impacts as a bridge to formulating 
and bree effective policy responses. Partici- 
pants identified an extensive range of capabilities at 
the University of California campuses and laboratories, 
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spanning experience in biogeochemical cycling, at- 
mospheric and oceanic modeling, data and model 
analysis and intercomparison, monitoring and obser- 
vation capabilities, and hydrology and surface proc- 
esses. These diverse capabilities together create a 
significant strength in study of our physical and chemi- 
cal environment. Climate Caucus members identified a 
number of important initiatives that could extend un- 
derstanding of potential changes in California. More 
detailed analysis of existing model simulations, model 
improvements including nesting of mesoscale models, 
and more extensive analyses of available data sets 
could provide important insights into potential changes 
in hydrology and in the intensity of the California cur- 
rent. Increased computer resources could provide 
both an incentive and the glue to enhance collabora- 
tion between physical and biological studies. A strong 
commitment to pursue these opportunities could 
assure significantly more definitive assessments of the 
potential impacts of climate change on California and 
provide a firmer basis for policy consideration. (ERA 
citation 15:033103) 
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Multi-dimensional aspects of recent climate 
change in North America. Progress report, August 
15, 1989-April 1, 1990. 

G. J. Kukla, J. E. Gavin, and T. R. Karl. Apr 90, 17p 
DOE/ER/60372-5 

Contract FG02-85ER60372 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Work on the project in in August 1989. Our objec- 
tives are: to identify analyze time related changes 
in the properties and frequency of individual air 
masses over North America, and to determine the 
degree to which the observed changes agree with the 
predictions of climate models testing the CO(sub 2) 
impact. Climate models predict a substantial warming 
of the surface air temperature due to increased levels 
of atmospheric CO(sub 2) and other trace gases. 
These greenhouse gases are expected to affect vari- 
ous air masses differently. Changes in the properties 
of individual air masses and their frequency will be 
used to assess climate change. Particular attention will 
be given to moisture dependent variables which can 
mask the CO(sub 2) signal. 10 refs. (ERA citation 
15:033054) 
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Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernenerge- 
tik und Energiesysteme. 

Entwicklung und Verifizierung eines mikrometeor- 
pre anne Modells zur Bestimmung der Spuren- 
stoffkonzentration in Taufluessigkeit. (Develop- 
ment and verification of a micro-meteorological 
model for the determination of the concentration 
of trace amounts in dew water). 

Diss. 

U. Bieder. Nov 89, 193p IKE-2-89 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Starting from measured micrometeorological condi- 
tions and measured trace gas concentrations in the 
air, the following processes are investigated with a 
new mathematical model: the condensation and evap- 
oration rates of dew water, the solution and dissocia- 
tion of the trace gases and the chemical reactions of 
the dissolved compounds. Extensive measurements 
were carried out for the model verification. The surface 
temperature of a new dew collector was registered 
during these experiments, as well as the amount of 
dew and the concentrations of some dissolved trace 
species. Finally, the model is verified by comparing 
these measured values with the calculated values of 
the simulated dew event. The model calculation 
shows, that the pH-value of dew is between 5 and 7 
due to the high ammonia-concentrations in the surface 
layer of the atmosphere. According to these pH-values 
the sulfur dioxide concentrations in air around 10 ppb 
lead to sulfite concentrations in dew of about 10 
(mu)mol/I. (orig./ KW). 
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Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 

Foerderschwerpunkt zum Treibhauseffekt. (Re- 
search promotion focus on the greenhouse 


). 
89, 37p ETDE-mf-0785176, ISBN 3-88135-201-5 
In German. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This research promotion focus aims at producing a 
forecast in the foreseeable future which will predict 
future global climatic changes under changed concen- 
trations of climatically relevant trace substances and 
which will derive the resulting temporal and spatial dis- 
tribution of major climate parameters on a regional 
scale. Special attention will be given to climate — 
sis to separate natural climatic variations from 
changes caused by human activities. To this end, spe- 
Cific investigations will be conducted relative the inci- 
dence and extent of climate anomalies. These objec- 
tives will be achieved by using available instrumenta- 
tion and methods bearing on long-term measure- 
ments, analyses of long data series, intensive meas- 
urement stages for process studies, further develop- 
ment of models and verification of model results. 


(orig.). 
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MIC-90-03479/GAR PC E07/MF E01 
Saskatchewan Research Council, Saskatoon. 
— Reference Station: Annual summa- 
ry, 1989. 

SRC technical report no. 223, and SRC publication 
no. no. E-2330-2-B-90. 

V. Wittrock, and E. E. Wheaton. c1990, 42p 


Annual report on temperature, precipitation, soil tem- 
perature, evaporation, windspeed, bright sunshine and 
solar radiation at the Saskatoon climatological refer- 
ence station for 1989. Data is then compared with the 
— historic and standard period (1951-80) 
records. 
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Wisconsin Univ.-Madison. Space Science and Engi- 
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Use of Microwave Satellite Data to Study Vari- 
ations in Rainfall over the Indian Ocean. 

Final Report, 1 Aug. 1986 - 28 Feb. 1990. 

B. B. Hinton, D. W. Martin, B. Auvine, and W. S. 
Olson. Mar 90, 61p NAS 1.26:186408, NASA-CR- 


186408 
Contract NAGW-920 


The University of Wisconsin Space Science and Engi- 
neering Center mapped rainfall over the Indian Ocean 
using a newly developed Scanning Multichannel 
Microwave Radiometer (SMMR) rain-retrieval algo- 
rithm. The short-range objective was to characterize 
the distribution and variability of Indian Ocean rainfall 
on seasonal and annual scales. In the long-range, the 
objective is to clarify differences between land and 
marine regimes of monsoon rain. Researchers devel- 
oped a semi-empirical algorithm for retrieving Indian 
Ocean rainfall. Tools for this development have come 
from radiative transfer and cloud liquid water models. 
Where possible, ground truth information from avail- 
able radars was used in development and testing. 
SMMR rainfalls were also compared with Indian 
Ocean gauge rainfalls. Final Indian Ocean maps were 
produced for months, seasons, and years and inter- 
preted in terms of historical analysis over the sub-con- 
tinent. 
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Ocean-Atmosphere Model: A Dynamical Systems 


Approach. 
Ph.D. Thesis. 
- M. — Aug 89, 4p NAS 1.26:186499, NASA-CR- 
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A dynamical systems approach is used to quantify the 
instantaneous and time-averaged predictability of a 
low-order moist general circulation model. Specifically, 
the effects on predictability of incorporating an active 
ocean circulation, implementing annual solar forcing, 
and asynchronously coupling the ocean and atmos- 
phere are evaluated. The predictability and structure of 
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the model attractors is compared using the Lyapunov 
exponents, the local divergence rates, and the correla- 
tion, fractal, and Lyapunov dimensions. The Lyapunov 
exponents measure the average rate of growth of 
small perturbations on an attractor, while the local di- 
vergence rates quantify phase-spatial variations of 
predictability. These local rates are exploited to effi- 
ciently identify and distinguish subtle differences in 
predictability among attractors. In addition, the predict- 
ability of monthly averaged and yearly averaged states 
is investigated by using attractor reconstruction tech- 
niques. 
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Royal Netherlands Meteorological Inst., De Bilt. 

Effect of a Doubling of Atmospheric CO2 on the 

— in the Climate of a General Circulation 
el. 

P. C. Siegmund. c1990, 18p WR-90-01 


The authors have determined the effect of a doubling 
of the atmospheric CO2 content on the stormtracks in 
the climate of a general circulation model. Stormtracks 
are defined as areas with pronounced = 
height variability in the 2.25-6 day range. A band-pass 
filter is designed which filters these periods out of the 
spectrum. For their analysis the authors have used the 
doubled CO2 experiment performed by Wilson and 
Mitchell (1987). Significant decreases (at a 95% level 
of confidence) of the band-pass rms field of the tran- 
sient part of the 500 hPa height occur over the eastern 
part of the Pacific stormtrack, over the Atlantic storm- 
track off the west-coast of North America and south- 
east of Africa. Significant increases occur in very high 
latitudes of the Northern Hemisphere. (Copyright (c) 
KNMI, De Bilt 1990.) 
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Time Distribution of Heavy Rainstorms in Illinois. 
F. A. Huff. 1990, 24p ISWS/CIR-173/90 

Grant NA89-RAH-09086 

See also PB90-100215. Sponsored by National Oce- 
anic and Atmospheric Administration, Rockville, MD. 


The document provides the best available information 
on the time-distribution characteristics of heavy rain- 
storms at a point and on small basins in Illinois and the 
Midwest. It is recommended for use in conjunction with 
Illinois State Water Survey Bulletin 70 and Circular 172 
for runoff computations related to the design and oper- 
ation of runoff control structures. It is also useful for 
post-storm assessment of individual storm events in 
weather modification operations. The time distribu- 
tions are expressed as cumulative percentages of 
storm rainfall and storm duration to enable compari- 
sons between storms. The individuai curves for each 
storm type provide estimates of the time-distribution 
characteristics at probability levels ranging from 10% 
to 90% of the total storm occurrences. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
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General-Purpose Balloon-Borne Pointing System 
for Solar Scientific Instruments. 

* A ~ oo May 90, 22p NAS 1.60:3013, NASA- 


A general ced balloonborne pointing system for 
accommodating a wide variety of solar scientific instru- 
ments is described. It is designed for precise pointing, 
low cost, and quick launch. It offers the option of three- 
axis control, pitch-yaw-roll, or two-axis control, pitch- 
yaw, depending on the needs of the solar instrument. 
Simulation results are presented that indicate good 
pointing capability at Sun elevation angles ranging 
from 10 to 80 deg. 
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ECC Ozonesonde Observations at Mirny, Antarcti- 
ca, during 1989. 

Data rept. 

W. D. Komhyr, J. A. Lathrop, V. N. Arbuzova, V. U. 
Khattatov, and V. |. Pilipenko. Jun 90, 90p NOAA- 
DR-ERL-CMDL-4 

Prepared in cooperation with Central Aerological Ob- 
servatory, Dolgoprudnyi (USSR). 


Atmospheric ozone vertical distributions, air tempera- 
tures, and wind speed and direction data are present- 
ed for 24 balloon electrochemical concentration ceili 
a soundings made at Mirny, Antarcti- 
ca, in ; 
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Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Formation and Deactivation of Vibrationally Excit- 
ed Atmospheric Molecules. 

Final rept. 1 Jul 86-31 Mar 90. 

J. Steinfeld, C. Fell, M. Phillips, J. Klaassen, and C. 
Van Zoeren. 20 Mar 90, 111p GL-TR-90-0057 
Contract F19628-86-C-0139 


Research on the following topics is summarized: (1) 
beg of N(2D) atoms by atomic oxygen; (2) reac- 
tions of N(2P) atoms; (3) detection of N(4S) atoms by 
resonantly enhanced multiphoton ionization; (4) a ki- 
netic model for partially saturated, resonantly en- 
hanced multiphoton ionization of diatomic molecules; 
and (5) stimulated-emission pumping of nitric oxide. 
Keywords: Nitric oxide, Nitrogen atom, Quenching 
rates, Multiphoton ionization, Stimulated-emission 
pumping, Flow kinetics. (jes) 
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vironment. 

Final technical rept. 

S. G. Jennings. Dec 89, 43p R/D-5586-EN-01 
Contract DAJA45-86-C-0051 


Volatile properties of marine and modified maritime 
aerosol were measured at the remote site of Mace 
Head on the west coast of Ireland, located on the east- 
ern edge of the North Atlantic Ocean. The volatility 
measurements were made with a light scattering 
counter equipped with a temperature-controlled 
heated intake. The work extends the temperature 
range from 300 deg C to 850 deg C for the first time for 
aerosol volatility studies. Representative measure- 
ments made over the period of nearly two years show 
that the submicrometer particles with radius < 0.2 mi- 
crometer are highly volatile for the maritime aerosol 
and show temperature-fractionation features of ammo- 
nium sulphate (or ammonium bisulphate). It is estimat- 
ed that 85-95% of this size fraction (by volume) is com- 
posed of these sulphates. For the higher tempera- 
tures, temperature-fractionation characteristics of 
sodium chloride are shown for the supermicron and 
also for the submicron maritime particles. About 80% 
of the particle size interval of 0.3 - 1.5 micrometers 
radius is composed of sodium chloride. Keywords: 
Temperature profile curves, Mixtures, Volatility of aero- 
sols, Western Europe, Physical chemistry. (jg) 
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Original contains color plates: All DTIC/NTIS repro- 
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Oceanic dimethylsulfide (DMS) sources are inferred 
from silicon anomaly information in the Denmark Strait 
during June 1984. This June 1984 ‘bloom’ of the phy- 
toplankton species Phaecystes pouchetti, a known 
DMS producer, is compared to the ‘non-bloom’ of June 
1982 using NOAA-7 AVHRR data from channel 1 (.63 
microns), channel 3 (3.7 microns) and channel 4 (11.0 
microns) wavelengths. After examining the AVHRR 





color-enhanced data for each individual day, compos- 
ites for June 1982 and June 1984 are created for chan- 
nel 1 and channel 3 wavelengths. These composites 
eliminated day-to-day differences in reflectances by 
averaging data which were neither cloud-free nor high- 
cloud contaminated. Based on these composites, evi- 
dence is presented which suggests that a correlation 
exists between inferred-DMS source regions and 
higher reflectance values at channel 3 wavelengths. 
Keywords: DMS, Silicon anomaly, Satellite imagery, 
Atmospheric physics. (jes) 
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y 02. 

J. A. Dodd, S. J. Lipson, and W. A. Blumberg. 15 

Mar 90, 9p Rept no. GL-TR-90-0142 

Pub. in Jni. of Chemical Physics, v92 n6 p3387-3393, 

15 Mar 90. 


Hydroxyl radical (OH) plays a preeminent role in both 
the chemistry and photophysics of the earths atmos- 
phere. Stratospheric OH takes part in a number of key 
reactions, including those which determine the con- 
centration of the halogen-containing species involved 
in the catalytic destruction of ozone. OH also mediates 
the relative densities of the odd nitrogen oxides (NO 
and NO2) and nitric acid. Because the presence of OH 
is a signature of numerous chemical and photochemi- 
cal processes, its altitude distribution is of fundamental 
interest, and substantial effort has been made to de- 
velop better remote sensing techniques for OH. The 
steady-state vibrational populations of hydroxyl in the 
upper atmosphere are determined by the rates of vari- 
Ous processes, including the chemical reactions that 
form and destroy OH, IR fluorescence from OH, and 
collisional relaxation of OH by bath gas molecules. Re- 
prints. (jes) 
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Precipitation is the most effective mechanism for 
cleansing the atmosphere of small aerosol particles. 
Although there are many process paths by which pre- 
cipitation can ultimately deposit aerosol on the ground, 
each path begins with the initial capture, or scaveng- 
ing, of an aerosol particle. One of the most effective of 
these processes, at least in the absence of strong 
electric fields, is condensation nucleation scavenging, 
in which an aerosol particle serves as a cloud conden- 
sation nucleus. Although scavenging is a necessary 
precursor to aerosol removal by precipitation, scav- 
enging does not guarantee that an aerosol particle will 
be removed from the atmosphere. For example, the 
particle will be resuspended if its host cloud droplet 
evaporates or if the droplet is collected by a raindrop 
which subsequently evaporates. The removal process 
becomes further complicated if ice is present in the 
cloud. The purpose of this research is to study the ef- 
fects of various ice processes on the net aerosol re- 
moval efficiency of convective clouds. 8 refs. (ERA ci- 
tation 15:033104) 


050,571 

DE$0010865/GAR PC A02/MF AC? 
Lawrence Livermore National Lab., CA. 
Parameterization of aerosol scavenging in a con- 
vective cloud model. 

C. R. Molenkamp, and M. M. Bradley. Apr 90, 5p 
UCRL-101998, CONF-900796-2 

Contract W-7405-ENG-48 

American Meteorological Society conference on cloud 
physics, San Francisco, CA (USA), 23-27 Jul 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A three-dimensional numerical cloud model (OCTET) 
is deveioped to simulate the transport, diffusion and 
——— of aerosol particles. The initial purpose of 
the lel is to estimate the fraction of smoke particles 


emitted by large fires that are scavenged by precipita- 
tion immediately above the fire and the fraction that is 
injected into the upper troposphere and straosphere. 
Because large fires generate strong updrafts, the 
clouds penetrate above the freezing level and contain 
frozen hydrometeors; therefore, interactions of the 
aerosol with the ice phase must be included in the 
model. This paper is a description of the current micro- 
physics and scavenging parameterization. 9 refs., 3 
figs. (ERA citation 15:033105) 
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Our nucleation model of strong up-drafts over large 
fires (such as those ignited by nuclear blasts) show 
that many droplets in the size range of 1 to 10 (mu)m 
are rapidly formed when the cloud becomes supersa- 
turated. In this study we calculate aerosol/droplet col- 
lection kernels for electrical parameters commonly 
seen in cloud air. These kernels are used with aged 
droplet distributions to determine instantaneous scav- 
enging rates of unwettable aerosols with cloud drop- 
lets. We find that within a portion of this parameter 
space the aerosol may be removed from the cloud air 
with time constants substantially below 1-hour over the 
entire aerosol size range of .01 to 0.5(mu)m. The aging 
of the droplet distribution incorporates the detailed mi- 
crophysics of nucleation and condensation in a La- 
grangian parcel with forces up-draft of 50 m/s. We 
assume an initial aerosol distribution that is lognormal 
about a median radius of 0.05(mu)m with a geometric 
standard deviation of two. Initially there are 10(sup 6) 
insoluble aerosol particles per cubic centimeter of air 
with one-half of them being wettable and the other half 
being non-wettable. We present our results as a set of 
curves showing collection kernels and instantaneous 
scavenging rates versus aerosol radius and electric 
field strengths. The collection kernel curves are para- 
metrically displayed for droplets of radii 1-, 3-, and 10- 
(mu)m and electrical parameters typical of cumulus 
and thunderstorm clouds. The instantaneous scaveng- 
ing curve versus aerosol radius is displayed as a func- 
tion of electrical parameters. 18 refs., 7 figs. (ERA cita- 
tion 15:033108) 
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Zones of Feasibility for Retrieval of Surface Pres- 

sure from Observations of Absorption in the a 

Band of Oxygen. 

D. M. Obrien, and R. M. Mitchell. c1989, 15p DAR- 

TP-19, ISBN-0-643-05086-8 


The study by the authors in 1987 demonstrated the 
feasibility of remote sensing of surface pressure based 
on analysis of the oxygen A-band as observed in sun- 
light reflected from the sea. The results of the earlier 
work are used to map the regions on the sea where the 
technique should allow retrieval of pressure with an ac- 
curacy of 2 hPa. The regions are shown to be exten- 
sive and to be rather insensitive to the surface wina 


speed. 
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A demonstration of the utility of the Visible Spin Scan 
radiometer Atmospheric Sounder (VAS) CO2 cloud pa- 
rameters (cover, height, amount) for augmenting con- 
ventional ground observations was undertaken. The 
geostationary multispectral observations are readily 
synchronized with the ground reports and are available 
over North America. Three weeks of comparisons in 
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ATMOSPHERIC SCIENCES 
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summer 1989 of the satellite derived cloud information 
with surface observations show that the satellite can 
supplement surface measurements of cloud cover 
above 10,000 feet. Preliminary conclusions are that: 
above 400 mb (25,000 feet) the satellite information is 
more reliable; between 400 and 700 mb (10,000 feet) 
the satellite and ground observations are complemen- 
tary; and below 700 mb the surfce observation is pref- 
erable. The VAS cloud product derivation is explained, 
a few illustrative examples are presented, the statistics 
of the three weeks of intercomparisons are summa- 
rized, and guidelines for interpreting the satellite re- 
sults are suggested. 
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Ground level atmospheric electricity is continuously 
measured at two stations, Helsinki (Helsinki-Vantaa 
Airport) and Kevo (Kevo Subarctic Research Station), 
and this publication summarizes the results of the so- 
called fair-weather or undisturbed hours. At Helsinki 
continuous recording of the potential gradient, the air- 
earth current density and the two polar conductivities 
of air was practiced. At Kevo the atmospheric electric 
station recorded the potential gradient and current 
density, but not the conductivity. 
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Dec 89, 124p 

Text in French; summary in English. 


The study attempts to evaluate the nature of informa- 
tion on cold clouds obtainable through measurement 
of differential reflectivity. It is based on observations 
made — Doppler millimetric radar with Rabelais po- 
larization diversity. The authors show that differential- 
reflectivity distributions along the vertical axis are 
stratified at preferential temperature levels without cor- 
relation with the conventional radar reflectivity factor. 
This is attributed to the influence of air temperature 
and to microstructural oversaturation of the ice crys- 
tals. The authors present a series of computations on 
the differential reflectivity of different types of ice crys- 
tals that confirm ice density as a predominant factor in 
this type of hydro metecr’s response to polarimetric 
measurement. They study the influence of the angle of 
the beam site on measurement and show it can be cor- 
rected. The authors conclude that, despite the relative 
wealth of information contained in differential reflectiv- 
ity fields, quantitative interpretation of measurements 
is still generally tricky. 
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The primary purpose of this project was to support 
warning operations. Secondary efforts were made to 
provide the National Weather Service staff Doppler ex- 
perience; to develop radar warning products for distri- 
bution to the media; and to evaluate the utility of light- 
ning — strike location data. The project 
known as DOPLIGHT (DOPpler/LIGHTning) has con- 
tinued yearly, with various improvements made to 
hardware and software capabilities. A separate Light- 
ning Location Processor display for lightning ground 
flashes was added at the National Weather Service 
Forecast Office (NWSFO) in 1986. Experience with the 
lightning data continues to indicate further National 
Severe Storms Laboratory/NWSFO cooperative ef- 
forts in this area are needed. In response to these 
needs, an ambitious and much expanded DOPLIGHT 
‘87 program was begun in the fall of 1986. A detailed 
description of the project and summaries of DO- 
PLIGHT ‘87 findings are presented in the following 
sections. The post-evaluation of certain Next Genera- 
tion Weather Radar (NEXRAD) techniques are con- 
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tained in a te Fr open for the NEXRAD 
Joint System ram Offices (JSPO). 
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Thermodynamic Formulation for Air. 2. 
Pressure and Density Estimation Functions for the 
Dew and Bubbie Lines. 

Final rept. 

R. T. Jacobsen, W. P. Clarke, S. W. Beyerlein, M. 
Rousseau, and L. J. Van Poolen. 1990, 11p 

Pub. in International Jnl. of Thermophysics 11, n1 
p179-188 1990. 


As a companion to a new correlation for the thermody- 
namic properties of air in single-phase states, new 
values for the properties on the dew and bubble lines 
have been calculated. Phase equilibrium properties for 
air at low and er — were predicted — 
accurate equations of state for argon, nitrogen, ai 
using extended corresponding-states (ECS) 
me . For pressures near the critical pressure, 
values were calculated using a modified 
riffiths model for mixtures of argon, nitrogen, 
and a Available experimental data and newly 
predicted values have been used in developing new 
correlating functions for estimating density and pres- 
sure on the dew and bubbie lines of air. Estimates of 
the accuracies of these correlations based upon com- 
parisons of calculated properties to data from other 
sources are also included. 


Weather Modification 
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Results of experimental attempts to produce an opti- 
cally clear channel in a water cloud by evaporating the 
cloud droplets with a CO(sub 2) laser are presented. 
Using scattered light it is possible to visualize the clear 
channel produced. Measurements of the fraction of 
power transmitted through the channel at visible wave- 
lengths give insight into the clearing mechanisms. The 
present data —— that the water droplets explode 
in the process of clearing. A theoretical explanation of 
why this should occur is presented and predictions of 
figs onset of droplet explosions are made. 4 refs., 5 
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Recent research on text generation has shown that 
there is a need for stronger linguistic theories that tell 
in detail how texts communicate. The prevailing theo- 
ries are very difficult to compare, and it is also very 
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difficult to see how they might be combined into 
stronger theories. To make comparison and combina- 
tion a bit more approachable, we (Mann and Thomp- 
son) have created a book which is designed to encour- 
> comparison. A dozen different authors or teams, 

experienced in discourse research, are given exact- 
ly the same text to analyze. The text is an appeal for 
money by a lobbying organization in Washington, D.C. 
It informs, stimulates and manipulates the reader in a 
fascinating way. The joint analysis is far more insightful 
than any one team’s analysis alone. This paper is our 
contribution to the book. Rhetorical Structure Theory 
(RST), the focus of this paper, is a way to account for 
the functional potential of text, its capacity to achieve 
the purposes of speakers and produce effects in 
hearers. It also shows a way to distinguish coherent 
texts from incoherent ones, and identifies conse- 
quences of text structure. Keywords: Artificial intelli- 
gence; Coherence; Computational linguistics; Dis- 
course analysis; Linguistics; Natural language; Rhetor- 
ical structure theory; Text structure. (sdw) 
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National Guard Drug interdiction Mission: A Cir- 
cumvention of Posse Comitatus. 


Study — 
R. B. Flynn. 2 Apr 90, 31p 


The concept of Posse Comitatus is well understood by 
all three branches of the government. As a statute, the 
Posse Comitatus Act of 1878 prohibits the use of U.S. 
military forces to enforce civil law without a Presiden- 
tial Proclamation of National Emergency. Drug inter- 
diction requirements in the U.S. have exceed 4 the ca- 
pability of civil authorities at all levels, federal, state, 
and local. The Congress mandated that the Depart- 


ment of Defense take the lead in this area. This places - 


the military in the difficult position of executing a mis- 
sion that encroaches on the intent of Posse Comitatus. 
The National Guard, by virtue of its unique dual role as 
a federal force, and as a state militia, is exempt from 
some of the restrictions imposed upon the active mili- 
tary. As such, the Guard is a committed to training 
missions under Title 32 of the U.S. Code in direct sup- 
port to civil authorities. The extended use of the Guard 
in a drug interdiction role appears to violate the intent 
of Posse Comitatus. (jes) 
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ATN 
“yy for 
S. M. Walter, and S. B. Gregory. Mar 90, 59p Rept 
no. RADC-TR-90-49 


An Augmented Transition Network (ATN) is one of the 
most widely used formalisms for parsing Natural Lan- 

lage sentences. This report describes the ATN 
| oe a Tool, a tool that allows a user to graphically 
design ATN grammars and graphically demonstrate 
their use for parsing sentences. Online assistance for 
every aspect of creating a grammar and lexicon, in- 
cluding provisions for re owe to files, is available 
within the Tool. Keywords: Natural language process- 
ing, —— transition network, Grammar, Parsing, 
Artificial intelligence. (JES) 
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Smithtown is an intelligent computer program de- 
signed to enhance an individual’s scientific inquiry 
skills as well as to provide an environment for learning 
principles of basic microeconomics. It was hypoth- 
esized that intelligent computer instruction on applying 
effective interrogative skills (e.g., changing one vari- 
able at a time while holding all else constant) would 
ultimately lead to the acquisition of the specific subject 
matter. This paper presents an evaluation of Smith- 
town in two studies of individual differences in learning. 
Experiment 1 an exploratory study, demonstrated that 
Smithtown fared very well when compared to tradition- 
al instruction on economics and indicated the perform- 
ance indicators which separated better from worse 
learners in this discovery microworld environment. Ex- 
periment 2 extended the findings from the exploratory 
Study using a large sample of subjects (N = 530) from 


a different population interacting with Smithtown and 
showed that the performance indicators relating to hy- 
pothesis generation and testing were the most predic- 
tive of successful learning in Smithtown, accounting 
for considerably more of the variance in our learning 
criterion than a measure of general intelligence. Tutor- 
ing on scientific skills resulted in increased knowledge 
of microeconomics. The differentiating behaviors be- 
tween more and less successful subjects were in 
agreement with specific behaviors relating to individual 
differences found in general studies on problem solv- 
ing and concept formation. From an instructional per- 
spective, the behaviors we have denoted can serve as 
a focal point for relevant intervention studies. (sdw) 
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The Savannah River Archaeological Research Pro- 
gram (SRARP), South Carolina Institute of Archaeolo- 
gy and Anthropology, University of South Carolina con- 
ducted archaeological investigations under contract 
AC09-81SR10749 entitled Archaeological Investiga- 
tions at the Department of Energy’s Savannah River 
Plant from July 1981 through September 1987. The 
major emphasis was upon the completion of a 40% 
stratified sample of the Savannah River Site (SRS) in 
order to identify and preserve archaeological re- 
sources. The investigations were conducted to bring 
the Savannah River rations Office into compliance 
with specific laws and regulations pertaining to the 
identification and preservation of archaeological and 
historical resources on federally owned and controlled 
properties. 15 refs., 3 figs., 12 tabs. 
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This Archaeological Resource management Plan ad- 
dresses the future cultural resource management 
needs of the United States Department of Energy’s 
(DOE) Savannah River Site (SRS). The archaeological 
information contained herein is based on prehistoric 
and historic archaeological syntheses prepared by the 
Savannah River Archaeological Research Program 
(SRARP) for the SRS. The syntheses also address 
future research directions that will facilitate better 
management of the cultural resources. This document 
is a prelude to a Programmatic Memorafdum of 
Agreement (PMOA) which, in conjunction with this Ar- 
chaeological Resource Management Plan, will assure 
SRS continued compliance with all applicable federal 
laws and regulations in concert with any DOE plans, 
policies and directives. 225 refs., 21 figs., 8 tabs. 
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Archaeological investigations on the United States De- 
partment of Energy’s (DOE) Savannah River Site 
(SRS) in south Carolina span 16 years and continue 
today through a cooperative agreement between DOE 
and the South Carolina Institute of Archaeology and 





Anthropology (SCIAA), University of South Carolina. 
The Savannah River Archaeological Research Pro- 
gram (SRARP) of SCIAA has been and continues to be 
the sole archaeological consultant for DOE-SRS. This 
report documents technical aspects of all prehistoric 
archaeological research conducted by the SRARP be- 
tween 1973 and 1987. Further, this report provides in- 
terpretative contexts for archaeological resources as a 
basis for an archaeological resource plan reported 
elsewhere (SRARP 1989), and as a comprehensive 
statement of our current understanding of Native 
American prehistory and history. 
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An archaeological resource impact assessment is in- 
tended to determine the impact potential of a develop- 
ment project on archaelogical sites and make recom- 
mendations to mitigate anticipated impacts. This as- 
sessment almost always requires subsurface excava- 
tion and necessitates a historical resources mitigative 
research permit. This publication gives guidelines for 
permit holders, including the resource impact philoso- 
phy, pre-filed research, research design, site inventory 
approaches, site recording and assessment proce- 
dures, field collection procedures, record keeping, field 
emergencies and special conditions, submission re- 
quirements and development clearance, and mitiga- 
tion studies. 


050,588 

N90-21399/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Aeropropulsion Facilities Configuration Control: 
Procedures Manual. 

J. J. Lavelle. Mar 90, 24p NAS 1.15:102541, E-5351, 
NASA-TM-102541 


Lewis Research Center senior management directed 
that the aeropropulsion facilities be put under configu- 
ration control. A Configuration Management (CM) pro- 
= was established by the Facilities Management 

ranch of the Aeropropulsion Facilities and Experi- 
ments Division. Under the CM program, a support 
service contractor was engaged to staff and imple- 
ment the program. The Aeronautics Directorate has 
over 30 facilities at Lewis of various sizes and com- 
plexities. Under the program, a Facility Baseline List 
(FBL) was established for each facility, listing which 
systems and their documents were to be placed under 
configuration control. A Change Control System (CCS) 
was established requiring that any proposed changes 
to FBL systems or their documents were to be proc- 
essed as per the CCS. Limited access control of the 
FBL master drawings was implemented and an audit 
system established to ensure all facility changes are 
properly processed. This procedures manual sets forth 
the policy and responsibilities to ensure all key docu- 
ments constituting a facilities configuration are kept 
current, modified as needed, and verified to reflect any 
proposed change. This is the essence of the CM pro- 
gram. 
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Apprehension about liability costs from ‘blameless’ 
contamination associated with pesticide usage 
prompted agricultural interest groups to advocate new 
legislation, called the ‘groudwater exemption legisla- 
tion,’ to limit producers’ liability for certain damages 
arising from qualifying agricultural usage chemicals. 
The new legislation raises several questions concern- 
ing contamination from chemical usage: (1) what is 
blameless contamination, (2) what legal liability stand- 
ards govern blameless contamination of groundwater, 
(3) what do individual groundwater exemption laws 
provide, (4) have the state groundwater exemption 


laws incorporated blameless contamination criteria, (5) 
what are groundwater protection funds, and (6) what 
options are available for the placement of liability from 
blameless contamination. The article addresses these 
questions through an evaluation of state groundwater 
exemption legislation enacted as responses to blame- 
less contamination by chemical pollution of ground- 
water. 
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PBS0-261447/GAR PC A03/MF A01 
National Research Council, Washington, DC. Office of 
Japan Affairs. 

Japanese to English Machine Translation: Report 
of a Symposium. Held in Washington, DC., on De- 
cember 7, 1989. 

1990, 50p 

See also PB89-128276. 


The report was prepared by staff members from the 
Office of Japan Affairs in cooperation with the Comput- 
er Science and Technology Board to highlight major 
points in the symposium presentations and discus- 
sions. Participants in the symposium and other experts 
provided valuable comments and clarifications. The 
report incorporates a range of views articulated at the 
pag sone rather than a consensus of those present- 
ed. Contents: Machine Translation: From a Translation 
to a Communications and Information Challenge; 
Changing Context for Machine Translation; Setting 
and hoe for Machine Translation Develop- 
ment; The Commercial Challenges; Current Status of 
Machine Translation Development; Market Prospects; 
User Needs; Japanese and U.S. Users: Contrasting 
Needs; The Technical Challenges: Approaches to Re- 
search and Assessment; Developmental Strategies 
and Problems; Evaluating Machine Translation Sys- 
tems; The Research and Development Policy Agenda; 


a Skeptics; The Advocates; and What Might Be 
ne. 


International Relations 
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AD-A222 677/7/GAR PC A03/MF A01 
Army War Coll. Strategic Studies Inst., Carlisle Bar- 
racks, PA. 

Economic Perestroika: The Consequences of Suc- 
cess. 

Final rept. 

S. J. Blank, G. L. Guertner, M. H. Crutcher, and J. C. 
Reppert. 30 Apr 90, 33p 


This report examines economic perestroika and the 
consequences of a successful Soviet economic trans- 
formation on U.S. security interests. The study is orga- 
nized into three major sections: The domestic criteria 
for the success of economic reforms in the Soviet 
Union. These include an assessment of the major ob- 
stacles to success; The international criteria for suc- 
cess, including an assessment of Gorbachev's nation- 
al strategy which has dramatically transformed the 
international system to create conditions necessary for 
the success of an economic revolution at home; and 
The consequences of success in the short and long 
term. (sdw) 
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AD-A222 867/4/GAR PC A04/MF AO1 
Army War Coll., Carlisle Barracks, PA. 

Pacific Area Coordination and Security. 

Study project. 

F. A. Distasio. 19 Apr 90, 54p 


National security is a basic reason for creating a nation 
-- i.e., to be able to live free from harm or intimidation 
by other nations. The United States has used various 
approaches or strategies for promoting or protecting 
national security. A national security strategy is formu- 
lated based on three key types of variables: the nation- 
al interests, the global and the regional environment, 
and the available elements of national power to pro- 
mote or protect the interests. The national interests in- 
clude political, economic and military interests -- both 
domestic and international. The environment includes 
political, social-cultural, economic and military devel- 
opments across a region. National power includes mili- 
tary power plus economic, diplomatic and moral per- 
suasion. When the interests, the environment or the 
power change, the government should determine if the 
change is significant. If significant, the rationale for the 
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national security strategy in the region should be ex- 
amined and, perhaps, the strategy should be adjusted. 
The Pacific region facts it significant changes in 
the environment. The evolving environment suggests 
a rationale for adjusting the national security strategy 
by introducing a Pacific Area Coordination and Securi- 
ty regime. (sdw) 


050,593 

AD-A222 897/1/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. ROK Frictions: Causes for Anti-Americanism. 
Study project. 

M. H. Kim. 2 Apr 90, 52p 


This study focuses on frictions between the U.S. and 
ROK; it seeks to identify primary causes for anti-Ameri- 
can sentiment. This study discusses the rise of Korean 
nationalism -- its dynamic economic growth, the suc- 
cessful 1988 Summer Olympics, and the continuous 
democratization in Korea. As a result of this growth, 
Koreans desire equal partnership with the U.S. in eco- 
nomic, political and military relations. They resent U.S. 
economic pressures for access to Korean markets. 
This study also analyzes the vulnerability of the Korean 
economy, the threat from North Korea, challenges of 
domestic political situations, and the role of students in 
Korean politics. The study concludes that the U.S. 
must be sensitive to the changes in South Korea in 
order to continue harmonious relations. Both English 
and Korean language sources have provided docu- 
mentary support for this study. (EDC) 


050,594 

AD-A222 904/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

U.S. Foreign Policy in Asia in the 21st Century. 
Study project. 

S. B. Sonnenberg. 10 May 90, 27p 


The foreign policy of the United States has been fre- 
quently criticized for a lack of consistency. This paper 
proposes that the U.S. needs to take a look at the geo- 
political realities and trends of the 1990s and then 
project ahead ten years to the turn of the century with 
a desired political environment for Asia. It then de- 
scribes what the author believes is a realistic scenario 
that the U.S. would provide itself a goa! to strive for 
and, coincidentally, a roadmap by which to manage 
each crisis as it occurs. The establishment of this 
‘eDw) will restore consistency to U.S. foreign policy. 


050,595 

AD-A222 905/2/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Challenges of ‘Glasnost’ for Western intelligence. 
Study project. 

R. H. Riemann. 30 Mar 90, 24p 


The purpose of this paper is to assess the challenges 
that glasnost poses for Western Intelligence communi- 
ties, and the wider implications these challenges hold 
within the broader political context. This paper starts 
out by establishing the actual meaning and the political 
and historical context of glasnost in order to set a 
proper framework for assessing its impact in the West. 
Then historical lessons are drawn from the British at- 
tempt to assess Germany as a threat in the 1930’s as 
a model for how democracies can fail in properly as- 
sessing an alien political culture. Problems inherent in 
formulating assessments of the Soviets by the West in 
the earlier post war environment are also addressed. 
The lessons and legacies respectively of these experi- 
ences are then applied to the presently evolving situa- 
tion. The bottom line is that glasnost is adding yet an- 
other layer of confusion for Western intelligence agen- 
cies and political leaders in assessing the nature and 
direction of developments in the Soviet Union. Key- 
words: Glasnost, Western intelligence communities, 
USSR, Government and political science, International 
relations, United States, National security, Perestroika, 
Soviet society. (jg) 


050,596 

AD-A222 915/1/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Pakistan’s Secu oblems and Opportunities in 
the Indian Ocean Region. 

Study rept. 

P. Khan. 1 Mar 90, 54p 


The Indian Navy, which is already the 5th largest in the 
world and the largest in the Indian Ocean region, is not 
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a solely on the rationale of defensive security 
doctrine. There are clear indications from the force 
levels, expansion program, and statements of Indian 
political/military leaders and defense experts, of an of- 
fensive maritime security doctrine for the Indian Na 
with regional and global objectives. India apparen 
aims to dominate the Indian Ocean by raising the cost 
of superpower intervention, so as to exercise hegemo- 
ny over the Indian Ocean littoral from Australia to 
South Africa. Such a politico-mili aim is a matter of 
reat concern not only for the smaller states of South, 
west, and Southeast Asia, but also the world 
powers having vital political, economic, and strategic 
Interests in the region. The Indian aims and objectives 
seem to threaten not only the security of the smaller 
littoral states but also eventually the world order by 
creating regional imbalance and destabilization, of the 
smaller and already fragile societies of the region. 
There is no need, therefore, for Pakistan to analyze its 
Indian Ocean security posture vis-a-vis India, with a 
toon _— identifying Islamabad’s policy alternatives. 
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AD-A222 916/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Soviet New Thinking: Perspectives and Implica- 


Study project. 
D. J. Cox. 29 Mar 90, 43p 


Domestic perestroika and ‘new thinking’ in Soviet for- 
eign policy seem to be at the core of the changes 
sweeping the communist world and, consequently, the 
entire system of international relations. As a compo- 
nent of the ‘new thinking’ in foreign policy, the Soviets 
have espoused a new defensive military doctrine. 
Western defense analysts hold a wide variety of views 
as to the true nature of the new doctrine and of its 
implications for Western security. This — first re- 
views the traditional components of Soviet military 
doctrine and then the basic concepts of the new think- 
ing in military affairs and the emerging new defensive 
doctrine. Next, the various analytical perspectives, 
characterized as positive, cynical and skeptical, are 
examined, along with the implications of each analysis. 
Finally, the paper concludes with a judgment on the 
= useful perspective for the policymaker and offers 

peepee cere for a broad Western response to 

viet military doctrine. 
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AD-A223 149/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Military Role of the United States and Japan in 
Northeast Asia at the Age of the New Detente 


Individual study project. 
T. Aoki. 4 Apr 90, 41p 


In the European front, we can see the rapid develop- 
ment of liberalization and democratization in the Soviet 
Union and Eastern Europe, and the remarkable devel- 
opment of the possibilities for strategic and conven- 
tional arms reduction. This situation appears to have 
the possibilities for a new era of peace in Europe. In 
this paper, it is suggested, that _ this new situation, 
it is necessary to maintain balance of military 
power (including the improvement of the defense pos- 
ture) in Northeast Asia, one of the most important stra- 
tegic fronts. It is also necessary to strengthen the unity 
of Western allies as a peacetime strategy in order to 
increase the stability in Northeast Asia and to continue 
to develop the effort in the European front. Thirdly, as 
a result of the analysis of the current situation in North- 
east Asia, it is important to recognize the situation in 
Northeast Asia, it is important to recognize the influ- 
ence of the new trends in the Soviet Union on Japan. 
In the paper the following is emphasized as the military 
role of the United States and Japan in Northeast Asia: 
Common concept of forward defense, associated with 
an emphasis on the defense of Northern Japan (Hok- 
kaido plus northern part of Honshu; Further develop- 
ment of the U.S.-Japan security treaty; Burdensharing; 
ey ene the friction between the two allies. 
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AD-A223 163/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 
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Toward Forward Presence: The U.S. Army Western 
Command Expanded Relations Program. 


Study project. 
W. L. Conte 2 Apr 90, 27p 


As the Cold War thaws, the U.S. Army faces a de- 
crease in the number of units deployed overseas. A 
major challenge associated with this decrease is the 
preservation of professional relationships with the 
armies of friendly and allied nations. This paper de- 
scribes how the U.S. Army Western Command has 
been able to re-establish and develop relationships 
with armies in the Pacific Basin. The Expanded Rela- 
tions a (ERP) is a series of army-to-army activi- 
ties including conferences, seminars, senior officer re- 
ciprocal visits, staff information exchanges, individual 
training, and joint and combined unit training. These 
activities are a means for the U.S. Army to support na- 
tional strategic objectives in East Asia and the Pacific. 
A recommendation is made that other commands con- 
sider the ERP as a model for the preservation of army- 
to-army interoperability training and other connectivity 
programs. (sdw) 


050,600 

MIC-90-03253/GAR PC E07/MF E01 
Canada Japan Committee, Ottawa (Ontario). 
Canada-Japan complementarity study: Report. 
c1989, 45p 

Text in English and French (Bilingual). 


Main recommendations of the Canada-Japan Comple- 
mentarity Study, undertaken in April 1988 to explore 
areas and means of enhanced research and develop- 
ment between Canada and Japan. Areas covered in- 
clude advanced materials and biomaterials, biotech- 
nology and biosciences, oceanography and ocean en- 
—* and space science, technology, and cos- 
mology. 


Psychology 
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PB90-252198/GAR PC E09/MF E09 

Universite de Valenciennes et du Hainaut-Cambresis 

(France). Lab. d’Automatique Industrielle et Humaine. 

Etude de la Performance et de la Charge de Travail 

Chez des Operateurs Effectuant une Tache Sen- 

sorimotrice (Study of Performance and Workload 

= —— Carrying Out a Sensory-Motor Task). 
inal rept. 

T. Berger. 15 Sep 89, 111p 

Text in French; summary in English. Sponsored by Di- 

rection des Recherches, Etudes et Techniques, Paris 

(France). Centre de Documentation de l’Armement. 


The authors study the changing workload and perform- 
ance of human operators in simulations involving a set 
of simplified tasks representative of those an airplane 
pilot might be expected to handle. Workload and pilot 
performance are analyzed in real time under mechani- 
cal vibration of varying strengths. Tasks involve both 
manual reflexes and instrument monitoring. The re- 
searchers experiment with devices for measuring 
ocular movements, to determine more precisely the 
monitoring workload of the pilot. 
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PB90-252248/GAR PC E06/MF E06 
Direction des Recherches, Etudes et Techniques, 
Paris (France). 

Fiabilite Humaine et Erreurs Humaines: Vers une 
Modelisation Cognitive de L’Operateur Humain 
(Human Reliability and Error: Toward a Cognitive 
Model of the Human Operator). 

Final rept. 

1990, 85p DRET-88-1432/DS/SR 

Text in French; summary in English. 


The authors study real-time behavior and reaction time 
of human operators in order to devise an operator per- 
formance index for a series of tasks. They begin with a 
lengthy general discussion of human operators: be- 
havior and characteristics, factors influencing perform- 
ance, analysis of tasks and activity, behavior and work- 
load in cockpits during flight, characteristics peculiar to 
pilots, different incidents reported in the literature, etc. 
They then describe an experiment they devised to 
measure operator reliability by correlating reaction 
time (time it took operator to make necessary adjust- 
ment) and ‘wait time’ (number of seconds between the 


appearance of a normal reading on the screen and the 
shift to a color-coded alarm —— The study al- 
lowed operator stress and loss of vigilance to be corre- 
lated as well. The ultimate goal is to design man-ma- 
chine systems tolerant of human error and which pro- 
vide decision-making assistance to the human opera- 
tor. 


Social Concerns 
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AD-A223 129/8/GAR PC A08/MF A01 


Army Student Detachment, Fort Benjamin Harrison, 
IN 


Colombia: Emerging Labor Movement and the 
State Colombian Drug Problem: Effect on the 
Peace Process between the M19 and the State. 
Master’s thesis. 

|. Lopez. May 90, 158p 


On the morning of 7 January, 1918 Columbia awoke to 
the sights and sounds of its first massive labor collec- 
tive action in the form of the portworkers’ strike in the 
coastal port city of Cartagena. The strike sent the gov- 
ernment reeling. The government had recently estab- 
lished itself in a manner befitting the likelihood of de- 
—s Colombia into a prosperous nation after dec- 

devastating political violence. The ongoing 
1918 presidential electron campaign was tearing at the 
very fabric of the country. The ruling elite was split into 
three —_ factions: the Conservative party, the 
Republican coalitionists, and the Liberal party. These 
different elite factions were seeking voter support in all 
quarters of Colombian society, including the newly 
emerging working class. The government believed that 
the manipulation of labor by the political factions had 
the potential of threatening the relatively new stability 
of Colombia. (sdw) 
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AD-A223 254/4/GAR PC A04/MF A01 
og F. Kennedy School of Government, Cambridge, 


Eradicating Cocaine in Peru: The Role of American 
Foreign Assistance. 

Final rept. 5 Sep 89-15 Feb 90. 

R. F. Ruck. 12 Apr 90, 55p 


This report is an analysis of th current U.S. policy re- 
garding foreign assistance provided to Peru as part of 
the drug war. There are two conciusions in the report. 
First, the current U.S. policy will fail because it was not 
developed with any consideration of Peru’s interest. 
Second, the U.S. policy should focus more assistance 
toward economic development in Peru rather than 
toward military aid. Keywords: Peru; 
Government(Foreign); a policy; South America; 
Eradicating cocaine; Di ‘oreign; Economic assist- 
ance; Assistance political science; Andean plan; Drug 
war; Military assistance. (jg) 
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MIC-90-03241/GAR PC E07/MF E01 
National Clearinghouse on Family Violence (Canada), 
Ottawa (Ontario). 

Reaching for solutions: A National yy Work- 
shop Concerning the Sexual Abuse of Children: 
Workshop proceedings and summary. 

L. Grant, and R. G. Rogers. c1989, 43p 

National Strategy Workshop Concerning the Sexual 
Abuse of Children: Reaching for solutions (1989: 
Ottawa, Ont.) 


This report is a summary of three sets of strategy 
group sessions (thirty-six group discussions) and four 

matic issue group discussions on primary preven- 
tion, legal response, treatment and support, and 
native/aboriginal issues. 
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MIC-90-03242/GAR PC E12/MF E01 
National Clearinghouse on Family Violence (Canada), 
Ottawa (Ontario). 





Reaching for solutions: A National Strat Work- 
shop bene on stage Bea Sexual Abuse of Children: 
Four workshop discussion papers. 

c1989, 132p 
National Strat Workshop Concerning the Sexual 
Abuse of Children: Reaching for solutions (1989: 
Ottawa, Ont.) 


This publication is a report on the Legal Issues Work- 
shop organized by the special advisor on child sexual 
abuse and held in Vancouver, November 16-18, 1988. 
The workshop was attended by an interdisciplinary 
group of experts on the legal system and child sexual 
abuse including Crown Attorneys, police officers, 
pm workers, therapists, support workers, and a 
j q 
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MIC-90-03354/GAR PC E07/MF E01 
Alcoho! and Co-ordinating Council for the North- 
west Territories, Yellowknife (Canada). 

Alcohol and Drug Co-ordinating Council for the 
peg Territories: Annual reports 1984-86. 

c ’ p 


Presents an introduction to the Alcohol and Drug Co- 
ordinating Council (ADCC), and discusses trends in al- 
cohol and drug abuse in the NWT, the Council’s Activi- 
ties in 1984-86, and the structure of the ADCC. 


950,608 


PB90-248832/GAR MF A01 

International Bank for Reconstruction and Develop- 

ment, Washington, DC. 

— Social Programs for the Alleviation of 
‘0’ ’ 

World Bank coun 3 

c1990, 107p ISBN-0-8213-1573-0 

Library of Congress catalog card no. 90-37000. 

Microfiche copies only. Paper copy available from 

World Bank Publications, P.O. Box 7247-8619, Phila- 

delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The study concentrates on the elements of the Colom- 
bian Government’s poverty plan that can be imple- 
mented in the short term. Its objectives are to evaluate 
and make recommendations on the Government’s 
new interventions that are intended to address the 
most urgent needs in nutrition and health, low income 
housing and pri education. The study also fo- 
cuses on the statistical work underlying the Govern- 
ment’s poverty interventions and emphasizes the need 
for developing and refining the statistical tools. The 
Government is in the process of developing more 
operational criteria for defining poverty, measuring its 
magnitude and targeting program beneficiaries selec- 
tively. A summary of recommendations is included. 
(Copyright (c) The Worid Bank, 1990.) 
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PB90-254095/GAR PC AO5/MF A01 
Office of Technology Assessment, Washington, DC. 
Indian Adolescent Mental Health. 

Mar 90, 95p OTA-H-446 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600775. 


OTA concluded that the number of child- and adoles- 
cent-trained mental health providers would have to be 
increased at least tenfold in order for there to be an 
adequate number on reservations alone, and that 
other changes in the delivery of mental health services 
were needed to make such services responsive to the 
needs of Indian adolescents. OTA’s special report de- 
scribes promising models for improving the delivery of 
mental health and related services to adolescents, de- 
velops a set of principles to guide any expansion of 
mental health services, and calls for additional re- 
search on the epidemiology and treatment of mental 
health problems among Indian adolescents. 
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AD-A222 781/7/GAR 
Princeton Univ., NJ. 


PC A11/MF A02 


Muzzling the Bear: Gorbache 
structure the Soviet Military. 
Master's thesis. 

M. A. Kuiper. Apr 90, 239p 


At a special closed session of the Central Committee 
convened immediately after the official end of the 20th 
Congress of the Communist Party of the Soviet Union 
in February 1956, Nikita Khrushchev denounced Stalin 
and ushered in a new era in Soviet politics. The under- 
lying motivations behind Khrushchev’s landmark 

h were no doubt varied and complex, but it is not 
difficult to discern that one of the fundamental goals 
was to set the stage for launching the Soviet Union on 
a radical program of social and economic reform. 
Within a year, Khrushchev has managed to oust or 
weaken his main political rivals, and he moved forward 
briskly, outlining his ambitious objectives with bold 
aplomb. While praising the ‘spectacular achievements 
of the Soviet people’ in ‘greatly overfulfilling’ the 1956 
goals of the sixth five year plan, he advocated a com- 
plete break with the Stalinist past and brazenly de- 
clared that the nation’s primary mission was catching 
up with and surpassing the most developed countries 
in per capita production. 


v’s Program to Re- 
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AD-A222 900/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Contras as a U.S. Political instrument and Their 
Impact on Central American Countries. 

Study project. 

J. N. Lara. 11 Apr 90, 43p 


In Nicaragua, after the Sandinista overthrow of the 
Somoza dictatorship, a Marxist-Leninist government 
was established. The new government became a 
threat not only to the neighboring countries but also to 
the United States national interests of keeping the 
peace and promoting democracy in the area and stop- 
ping the Soviet ideological expansionism in the region. 

e@ United States decided to use the Contras (Nicara- 
guan Resistance) as a political instrument in order to 
overthrow the regime or compel it to come back to a 
democracy. The + aye of this study is to examine 
the dimensions of this strategy and its impact on Cen- 
tral American countries. 
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AD-A222 901/1/GAR PC A05/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Chaos Theory and the Mayaguez Crisis. 

Study project. 

T. H. Mueller. 15 Mar 90, 95p 


The emerging science of Chaos may be applicable to 
sciences other than just those that are classical. Char- 
acterized by a non-linear notion that a small input can 
have a disproportionately large output, the phenome- 
non is referred to as the ‘butterfiy’ effect---the flapping 
of a butterfly’s wings in Hong Kong might effect the 
weather in New York. The effects are often seen in 
many sciences to include political science. The military 
has as a corollary, the ‘for the loss of a nail’ effect. This 
non-linear phenomenon has occurred often in histo- 
ty---wars have been started because of some other- 
wise insignificant event. The phenomenon, however, 
has not been studied in detail as a relationship unto 
itself. Chaos Theory predicts that when circumstances 
are in a near chaotic state, the addition of another 
input, albeit however minor, can result in a major, 
wholly disproportionate output. The world and national 
situations in 1975 were uniquely unsettled and in some 
ways, unprecedenced, when a small Cambodian force 
seized a U.S. merchant vessel, the Mayaquez. instead 
of handling the matter purely as a routine diplomatic 
matter, the U.S. responded with a combat assault 
within hours of the seizure. The crew and ship were 
recaptured. This paper explores the possibility that the 
response was due to more than just the seizure. It sug- 
gests that the political, social, and economic events 
that preceded the seizure may have significantly con- 
tributed to a feeling of ‘crisis’, and, in the jargon of 
Chaos Theory, became the ‘almost intransitive’ event 
that precipitated the U.S. reaction. 
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AD-A222 925/0/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Nature and Future of Shi'ite Fundamentalism. 
Study project. 

A. |. Ramsay. 28 Mar 90, 61p 


The purpose of this paper is to study the major dissent- 
ing sect of Islam called Shi’ism, which comprises 
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about one tenth of all Moslems. The Shi’ite community 
is of substantial interest to the West because of its ap- 
parent propensity for radical militant fundamentalism, 
which reached its zenith in 1979 with the establish- 
ment of the Islamic Republic in Iran. The paper exam- 
ines the crucial differences in belief between Shias 
and most other Moslems, and traces how the sect has 
followed a unique and sometimes violent path towards 
the unattained utopian goal of a supra-national Islamic 
state. This paper concludes with a forecast for the 
future, which suggests that although the appeal of 
Shi’ism has been recently degraded by war and priva- 
tion, the root causes of militant radicalism remain. 
After a pause to shore up the faith’s economic, military 
and political position, further extreme manifestations 
oo fundamentalist activism are likely to occur. 
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AD-A223 026/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

GNATS Into Dragons: State and Local Govern- 
ments and Local Opposition Groups Become a 
Power in National Security Policymaking. 

Study project. 

T. V. Morley. 5 Mar 90, 63p 


Local opposition groups and state and local govern- 
ments have become important factors in the national 
security policymaking process. This paper will analyze 
a national policy -- nuclear power -- to provide insights 
into the national security policymaking process. The 
lessons learned from this paper will have important im- 
plications for national policymakers in future national 
security issues. The nuclear power question is a na- 
tional security issue that affects the national economy. 
The current nuclear policy is in disarray with only four 
uncompleted piants remaining and no more on order. 
Local opposition groups and state and local govern- 
ments have used a variety of tactics and techniques to 
bring this industry to a complete standstill. Future na- 
tional security policymaking can learn valuable lessons 
from this analysis in formulating and implementing 
future policies. (sdw) 
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AD-A223 249/4/GAR 

RAND Corp., Santa Monica, CA. 
Shining Path and the Future of Peru. 

G. H. McCormick. Mar 90, 67p Rept no. RAND/R- 
3781-DOS/OSD 

Contract MDA903-85-C-0030 


PC A04/MF A01 


Peru is facing a compound crisis, a condition from 
which it will be difficult if not impossible to recover with- 
out first undergoing a period of serious political unrest. 
This condition has been created by the confluence of 
three distinct but mutually influential trends: the col- 
lapse of the modern economic sector, the slow radica- 
lization of Peruvian politics, and the escalating threat 
posed by the guerrilla group Sendero Luminoso, the 
Shining Path. The first of these trends is manifest in an 
accelerating negative growth rate, hyperinflation, the 
depletion of the foreign reserve stock, and one of the 
highest per capita debts in Latin America. The most 
serious problem, ultimately, is the threat posed by the 
Shining Path, manifest in the group’s growing range of 
operations, its new-found ability to appeal to traditional 
elements of the legal left, and the government’s appar- 
ent inability to stop it. These three trends have now 
converged, resulting in a situation that is notably more 
unstable and potentially explosive than the sum of its 
parts. Keywords: Peru, South America; Guerrilla group; 
Sendero luminoso; Shining path; American Popular 
Revolutionary Alliance(APRA); Political science; 
Government(Foreign). (jg) 
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050,616 

PB90-215492/GAR PC E10/MF E10 
Japan Industrial Technology Association, Tokyo. 
Human Life and Sensing Technology for the 


Twenty-First Century. 

Mar 90, 267p JITA-TReA 77 

Trans. of mono. 21 Seiki o Maneku Human Raifu to 

Senshingu Gijutsu, Tokyo, Japan, Nov 88, 267p. Pro- 

ceedings of a Lecture Meeting of the Product Science 

Research Center, Tokyo, Japan, November 1988. 
by National Technical Information Service, 

Springfield, VA. Office of International Affairs. 


Acompilation is provided of articles describing current- 
ly-active Japanese research projects on advanced bio- 
sensors. The topics covered include: The sensing of 
muscle activity; a three-dimensional optometer for si- 
multaneous real-time sensing of eye accommodation, 
ocular movement and pupal reaction; the measure- 
ment of perceptual sensitivity, with emphasis on com- 
plex, low-frequency sound; tactile sensors; the use of 
parallel computation in the processing of sensor infor- 
mation, with specific application to visual and tactile 
sensors; a method for estimating the unpleasaritness 
of odors; gustatory sensing and lipid membranes; the 
role of and protein systems in sensory percep- 
tion; use of YCBO superconductors as gas sensors; 
lithium-based ion sensors using synthetic ionophores; 
a device to measure the perceived light source and 
object brightness at low illumination levels. 


050,617 

PB90-250747/GAR PC A04/MF A01 
Industrial Products Research Inst., Yatabe (Japan). 
Bulletin of industrial Products Research institute, 
No. 114, June 1989. 

c1989, 6i1p 

Text in Japanese with English abstracts. See also 
PB87-153235. 


Contents: Hard Elasticity and Permeation Behavior for 
Oxygen and Water Vapor of Isotactic Polypropylene; 
Measuring Method for the Muscle Stiffness of Arms; 
Three-dimensional optometer - An apparatus for 
measuring eye accommodation, eye movement and 
pupil area simultaneously; Weathering Properties of 
Coated Plates at the Exposure Sites in Japan and 
Southeast Asia. 


Bionics & Artificial Intelligence 


050,618 
AD-A222 909/4/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Artificial Intelli- 
and Psychology Project. 
Architectures for Cognition. 
Technical rept. 
A. Newell, P. S. Rosenbloom, and J. E. Laird. 1989, 
42p Rept no. AIP-62 
Contract N00014-86-K-0678 


This chapter treats the architecture, which is the fixed 
structure that provides the frame within which cogni- 
tive processing in the mind takes place. It describes 
what an architecture is and how it enters into cognitive 
theories of the mind. It concentrates on symbolic archi- 
tectures, the family that includes the architectures cen- 
tral to computer science. It does not treat foundational 
matters or connectionist architectures. After treating in 
detail the general requirements of a cognitive architec- 
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ture, it uses Act and Soar, two architectures relevant to 
the study of human cognition, to illustrate matters in 
detail. Keywords: Cognitive science, Artificial intelli- 
gence, Symbolic architectures, Soar. (sdw) 


Human Factors Engineering 


050,619 

AD-A222 606/6/GAR PC A05/MF A01 
Syracuse Univ., NY. Dept. of Chemical Engineering 
and Materials Science. 

Development of Membrane Process for Carbon Di- 
oxide Separation from Diving Atmosphere. 
Contractor rept. 

S. S. Stern, and K. A. Lokhandnala. May 90, 84p 
NCSC-CR-20C-1-90 


Computer simulations have shown that membrane 
separation processes can be used effectively to 
remove Carbon dioxide 2 from exhaled air in an under- 
water breathing apparatus. Membrane separation 
processes are based on the selective permeation of 
the components of a gas mixture through nonporous 
polymer membranes. A permeator module provided 
with membranes in the form of asymmetric or ‘com- 
posite’ hollow fibers is best suited for CO2 removal 
from exhaled air. The operation of such a permeator, 
designed to reduce the CO2 concentration in exhaled 
air from about 4 mole-% to 1 mole-%, has been simu- 
lated in order to determine its optimum dimensions and 
membrane are requirement. The exhaled air will flow in 
such a permeator in an axial direction inside the hollow 
fibers, while the external surface of the fibers will be in 
contact with sea water. The fraction of the exhaled air 
permeating through the hollow fibers (the ‘permeate’) 
will be enriched in CO2, which will be dissipated in the 
sea water. Keywords: Membrane separation process, 
Diving, Computerized simulation, Hollow -fiber per- 
meator modules, UBA, Marine atmospheres. (JG) 


050,620 

AD-A222 735/3/GAR PC A17/MF A02 

Dayton Univ., OH. Research Inst. 

COMBIMAN Programs. Version 8 (User’s Guide). 

Interim rept. Jun 85-Feb 89. 

P. Krauskopf, J. Quinn, R. Berlin, W. Stump, and L. 

— Feb 89, 382p UDR-TR-89-12, AAMRL-TR- 
-024 

Contract F33615-84-0519 


This User’s Guide describes the procedures to operate 
the Harry G. Armstrong Aerospace Medical Research 
Laboratory’s (AAMRL) COMputerized Blomechanical 
MAN-model (COMBIMAN) programs. The guide is 
based on the program as of January 1989. It deals with 
the conventions used to develop and analyze crew 
stations, the generation of the man-modei and the op- 
eration of the programs included in the COMBIMAN 
system. These programs include the interactive graph- 
ics program (CBMO08) and the three key data base 
maintenance programs; CBMAM (creates and main- 
tains anthropometric survey data bases), CBMCM2 
(creates and maintains crew station esa 
and CBMODM (creates and maintains vision limit over- 
lays). There are also complete descriptions for two 
other programs, CBMOFF and CADCBM. CBMOFF is 
a program for off-line plotting. CADCBM is used to 
convert drawings from a specific Computer-Aided 
Design (CAD) system drawing files for use with COM- 
BIMAN programs. For users who do not have an on- 
line plotting capability, the program CBMO8NOPL is in- 
cluded to use in place of CBMO8. (KR) 


050,621 

AD-A222 987/0/GAR PC A0O5/MF A01 
Battelle Memorial Inst., Columbus, OH. 

Individual Protection Testing (Task 5 - Qualitative 
Fit Test Simulants). 

Final rept. Feb 87-Mar 89. 

M. R. Kuhiman, K. C. Hofacre, and J. D. Rench. Apr 
90, 93p CRDEC-CR-070 

Contract DAAA15-85-D-0010 


A group of potential replacement qualitative fit test si- 
mulants was examined for their effectiveness and 
compared against the currently used compound, isoa- 
myl acetate (IAA) or banana oil. The literature on odor- 
ant compounds was assessed to identify compounds 
which might be useful, and the toxicological literature 
was used to screen those for safe compounds. A set of 
four compounds: nonanoic acid, skatole, t-butyl mer- 


captan, and methyl salicylate was chosen for odor 
threshold measurement, along with IAA. Th odor 
threshold measurements were made using a panel of 
volunteers and a novel odor presentation technique in 
a forced-choice triangle, ascending odor design. The 
results of that testing eliminated nonanoic acid and 
methyl salicylate from further consideration. Simulta- 
neous qualitative and quantitative fit testing was per- 
formed on a panel of subjects using each of the odor- 
ants: IAA, t-butyl mercaptan, and skatole. The test re- 
sults were as consistent as can be expected when 
using a panel to detect odors. The data obtained indi- 
cate that t-butyl mercaptan could be used as a qualita- 
tive fit test challenge to achieve mask protection fac- 
tors significantly higher than those achievable with 
IAA. Keywords: Chemical agent simulants; Respirator 
fit testing; Odorants; Qualitative fit testing. (sdw) 


050,622 


AD-A223 018/3/GAR PC A03/MF A01 
Air Force Human Resources Lab., Brooks AFB, TX. 
Effects of Field-of-View Sizes on Pop-Up Weapons 
Delivery. 

Final technical rept. Jul 88-Aug 89. 

K. W. Dixon, E. L. Martin, and G. M. Krueger. May 
90, 11p Rept no. AFHRL-TR-89-51 


It is commonly believed that flight simulators of sup- 
porting tactical combat tasks should possess full-field- 
of-view visual displays with high levels of brightness 
and resolution. The problem of designing such a visual 
system is that the three factors (field-of-view, bright- 
ness, resolution) are not independent. For instance, as 
field-of-view (FOV) is increased, brightness and reso- 
lution decrease. An attempt to overcome this dilemma 
uses head-driven visual displays with instantaneous 
limited-FOV sizes. Head-driven systems overcome the 
full-FOV problem by providing a full field of regard for 
the head-driven instantaneous FOV. Important consid- 
erations for head-driven instantaneous systems are 
the horizontal (H) and vertical (V) dimensions of the 
instantaneous FOV. The present research examines 
the effect of the instantaneous FOV size on pilots’ abil- 
ity to perform pop-up weapons deliveries using both 
stationary and head-driven visual displays. An A-10 do- 
decahedron simulator configured with a 7-window 
color light valve display computer-generated imagery, 
and a Polhemus magnetic head-tracker provided the 
cockpit and display apparatus. Aircraft performance 
measures (altitude, airspeed, etc.), head position data, 
and bomb miss distance were the dependent meas- 
ures. Ten F-5 instructor pilots served as subjects for 
the experiment and flew all combinations of FOV sizes 
and display types from five initial points. (sdw) 


050,623 


AD-A223 038/1/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 
Evaluation of Paracel Transportable Recompres- 
sion Chamber System. 

Test rept. 1 Jan 89-20 Apr 90. 

K. A. Hodina. Apr 90, 36p Rept no. NEDU-7-90 


The purpose of this evaluation was to determine if the 
Paracel Transportable Recompression Chamber 
System (PTRCS) could be approved for Navy use. Two 
complete systems were purchased for unmanned and 
manned lab and field evaluation, and the evaluations 
were led by investigators at the Navy Experimental 
Diving Unit (NEDU). Generous support was also con- 
tributed by personnel from the Naval Civil Engineering 
Laboratory (NCEL) and the Naval Coastal Systems 
Center (NCSC). The principle parts of the evaluation 
included: a study of the corrosion resistance and gen- 
eral acceptability of the material composition of the 
system, a detailed study of the life support system, an 
evaluation of operator and patient/tender human fac- 
tors, and an evaluation of the system’s performance 
and ease of handling in the field. The evaluation 
proved that the design concept of the PTRCS is valid, 
but that a number of design and manufacturing im- 
provements must be made before the system can be 
approved for procurement. Keywords: PTRCS, Paracel 
Transportable Recompression Chamber System, CO2 
scrubber, Composite flasks, Portable hyperbaric 
chambers, Hydraulic and pneumatic equipment, 
Diving, DUOCOM system. (jg) 


050,624 


AD-A223 219/7/GAR PC A03/MF A01 
Defence Research Establishment, Ottawa (Ontario). 





Algorithm for Automated Surface Modelling in Uni- 
raphics. 
echnical note. 
D. Hidson. Mar 90, 30p Rept no. DREO-TN-90-6 
Abstract in English and French. 


This paper describes programs written in Grap 
Interactive Programming Langua: “er RIP) to en 
models in the Unigraphics CAD/CAM database = 
complex three dimensional geometry relati 
human body shape. Data from human faceform 
models gathered by remote laser sensing was trans- 
ferred to the CAD/CAM s' — The large data files 
(30,000 points) were edited down to more manageable 
sizes of rot yee 3,000 points. Programs were 
written in GRIP (a) to sort points into regular arrays, (b) 
to generate complete sets of orthogonal spline curves 
spanning the sets of points, (c) to create sets of sculp- 
tured surface patches covering the data and (d) to dis- 
play and store the resulting information. The final sur- 
face suing are shown as displays on a vector re- 
fresh terminal. GRIP source code is included as ap- 
pendices. The software allows for the generation of 
sculptured surfaces from any regular, point data set. 
Keywords: Remote sensor scanning, Canada. (KR) 


050,625 

MIC-90-03536/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Impact of computer techno! on secretarial and 
clerical functions at Research Division. 

A. A. McMahon. c1989, 43p 


Description of the impact of computer technology on 
the secretarial and clerical functions in such areas as 
productivity, job satisfaction, product and service qual- 
ity, relief and job security. Critical management issues 
are described and guidelines are offered as to how 
they should be managed. These include training, sup- 
port, career development, and organizational structure 
and job ratings. The professionals’ use of computer 
technology is also dealt with as it impacts on the sec- 
retarial and clerical support functions. 


050,626 

MIC-90-03614/GAR PC E07/MF E01 
Canadian Centre for Occupational Health and Safety, 
Hamilton (Ontario). 

— for workplaces with visual display ter- 
minals. 

1. Stones. c1989, 17p SSC-CC273-2/89-22E, ISBN- 
0-660-13334-2 

Bilingual. 


This publication is part of a series on ergonomics pre- 
pared as a source of information for health and safety 
committees. The publication describes the health haz- 
ards from wrong positioning, poor lighting, and repeat- 
ed focusing of the eyes, and provides methods of pre- 
vention such as adjustability, visual demands and job 
design. Considerations in choosing proper VDTs and 
work stations are also included. 


050,627 

N90-21522/9/GAR PC A03/MF A01 
National Aeronautical Lab., Bangalore (India). 

Human Factors in Fighter Software Development. 
R. K. Bera. Jan 90, 11p PD-CF-9003 


In the development of any large scale software, human 
factors play a crucial role. This is even more true for 
fighter software which are embedded, real time, dis- 
tributed, and fault tolerant. Those human factors which 
play an important role in the development of fighter 
software are examined. 


050,628 
PB90-250945/GAR PC A08/MF A01 
Technische Hogeschool Delft (Netherlands). Vak- 
gr ‘oep Veiligheidskunde. 

rillen en Schokken Tijdens het Werk. Resuitaten 
van de iInventarisatiemetingen (Vibration and 
Shock during Work. Results of the Inventory 
Measurements). 
P. O. Gerlings, D. van Drimmelen, and Y. Musson. 13 
Nov 85, 159p 
Text in Dutch; summary in English. See also PB88- 
226907. 


The report deals with measurements of human expo- 
sure to vibrations and shocks in the work place. Its aim 
is to provide information for estimating the population 
at risk in the Netherlands. Measurements were taken 
and analyzed by |WeCo-TNO under responsibility of 
the Safety Science Group of Technical University 
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Delft. Part | briefly describes the choices made in the 
field stage and the report stage. Experiences with 
measuring the analyzing are discussed and result in 
recommendations. Part |i gives the results. 76 ‘tools’ 
(which can be ships, vehicles, airplanes, machines or 
hand tools) are measured in 1 to 4 situations. Every 
tool and situation is described. The weighted RMS ac- 
celeration in the critical direction and the vector sum of 
all three directions (of whole-body vibrations) are for- 
matted following ISO 2631/1 and ISO 5349.2 in histo- 
grams. 


Life Support Systems 


050,629 


AD-A222 626/4/GAR PC AO06/MF A01 
— San Antonio, TX. Technology Serv- 
ices 
Aircrew Life Support Systems Enhancement. 
He _— 1 Aug 863 85-30 Apr 89. 

R. W. Krutz, T. E. Nesthus, W. R. Scott, J. T. Webb, 
and C. J. Noles. Feb 90, 108p USAFSAM-TR-89-26 
Contract F33615-85-C-4503 


This final report is a summary of the contract 

tives and accomplishments; it includes a com; i 
liography of reports generated for the Crew Technolo- 
gy Division. The scientific, engineering, and technical 
team from KRUG International provided su in ac- 
cordance with task assignments devel from the 
statement of work as summarized in each of the 11 
areas discussed in this report. Each summary is fol- 
lowed by a review of the accomplishments with refer- 
ence, where appropriate, to the appendix which lists 
publications documenting the work completed. Key- 
words: Decompression sickness; Hypobaric; Ultra- 
sound; Doppler; Hematologic; Review; USAFSAM; 
wT ; Anti-G suit; High-G training; Anthropomet- 
ric. 


050,630 


AD-A223 092/8/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 
Evaluation of MAKO 9700 High Pressure Breathing 
Air Compressor. 

Final rept. 

G. D. Sullivan. Mar 90, 30p Rept no. NEDU-4-90 


In response to reference (1) and as outlined in refer- 
ence (2) the Navy Experimental (NEDU) tested the 
MAKO 9700 electrical powered high pressure, breath- 
ing air compressor from 26 Dec 89 to 9 Jan, 90. The 
purpose of this test was to determine if the equipment 
was suitable for use by the United States Navy (USN) 
diving community and for adding to the Approved for 
Navy Use (ANU) Procurement List. The MAKO 9700 
met manufacturer’s specifications for quantity of air 
produced with a quality which met or exceeded purity 
standards in reference (3). The design and engineer- 
ing were determined to be adequate. With the inclu- 
sion of the recommendations in section V, the MAKO 
9700 compressor is considered suitable for USN re- 
p= aga for compressors of this size and type. 


050,631 

AD-A223 093/6/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 
Evaluation of BAUER K220 High Pressure Breath- 
ing Air Compressor. 

Final rept. 

G. D. Sullivan. Mar 90, 43p Rept no. NEDU-6-90 


In response to reference (1) and as outlined in refer- 
ence (2) Navy Experimental Diving Unit (NEDU) tested 
the BAUER K220 high pressure, breathing air com- 
pressor from November 14 thru 21, 1989. The purpose 
of this test was to determine if the equipment was suit- 
able for use by the United ig Navy (USN) diving 
community and if so, added to the Approved for Navy 
Use (ANU) Procurement List. The BAUER K220 met 
manufacturer’s specifications for quantity of air pro- 
duced with a quality which met or exceeded purity 
standards in olan (3). The - in and engineer- 
ing was determined to be adequate. With the inclusion 
of the recommendations in section V the BAUER K220 
compressor is considered suitable for USN require- 
ments for compressors of this size and type. (sdw) 


050,635 


Protective Equipment 


Protective Equipment 


050,632 

AD-A222 935/9/GAR PC A03/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 
Development of an improved SPH-4 Retention As- 


Final 
R. H. Hines, R. W. Palmer, J. L. Haley, and E. E. 
Hiltz. Apr 90, 29p Rept no. USAARL-90-9 


Impact protection during a crash is one of the primary 
functions of a flight helmet. In order for the helmet to 
provide effective impact protection, the helmet must 
remain firmly secured on the head for the entire dura- 
tion of the crash sequence. If the helmet is displaced 
on the head or comes off during the crash sequence, 
cranial exposure and head injury can 

: RL has shown the 
retention assembly of the SPH-4 flight helmet often 
allows excessive helmet rotation or even helmet loss 
to occur during a crash. This r describes the con- 
struction and t of anew -4 retention assem- 
bly, the USAARL yoke harness, which will alleviate the 


helmet rotation/hhelmet loss problem. The load versus 
elongation under load and comfort of the USAARL 
i ten ae nen 


over ‘eywords: 
Impact a Helmet, Yoke hemos, Retention 
harness, Retention assembly. (sdw 


050,633 

AD-A223 024/1/GAR PC A02/MF A01 
Army Safety Center, Fort Rucker, AL. 

Helicopter Aircrew Helmets 


and Head Injury: A 
Protective Effect. 
Final rept. Jan-May 90. 
J. S. Crowley. 1 Jun 90, 9p Rept no. USASC-TR-90-1 


The effectiveness of the Army’s SPH-4 flight helmet in 
reducing the severity of head injuries sustained during 
helicopter accidents was evaluated, using the accident 
data base at the U.S. Army Safety Center =. 
Fort Rucker, Alabama. Analysis was restricted to 
severe (Class A) 1972-1988 accidents that were at 
least partially survivable, using USASC criteria. Occu- 
pants who were not wearing a protective helmet were 

significantly more likely to sustain severe and fatal 
pe ae injuries than occupants wearing the SPH-4 
(RR=3.8 and 6.3, respectively). Unhelmeted non- 
cockpit occupants faced higher risks (RR=5.3 and 
7.5). All personnel regularly epee in ee 
flight, civilian or military, should be equipped wi 
tective headgear. Keywords: Head injury, Feamet, Hele 
copter accidents, Impact, Safety. (sdw) 


050,634 

AD-A223 091/0/GAR PC A04/MF A01 

Navy Experimental Diving Unit, Panama City, FL. 
Evaluation of Two Diver Active Ther- 

mal Syst2ms (ATS): S-TRON and ILC-Dover. 

Final rept. 

J. A. Sterba. Mar 90, 60p Rept no. NEDU-3-90 


Diver active thermal systems (ATS) have been devel- 
oped to thermally protect divers remaini i rest for 
hours in exceptionally cold water. Two ATS, S-TRON 
and ILC Dover, consisting of closed circuit tube suits 
underneath undergarment/ suit ensembles, were 
evaluated for thermal protection in 5 ope 
divers in 2 deg fresh on S-TRON 
peer getinn bp ee hands, and feet with intermit- 
of the arms, thorax, abdomen, and legs. 
LCOeuer 00 act ancar the bans or banda. pustile 
covered the feet, but uniformly covered the rest of the 
body. Divers remained at rest, semi-prone, at 4.6 
meters in a submersible cockpit. Divers were moni- 
tored for finger and toe temperature and heat flux 
(ite), rectal core temperature and oxygen consump- 
tion (VO2). Esophageal temperature could not be 
measured since it interfered with equalizing the middle 
ear. Keywords: Diving; Diving systems; pro- 
tection; Thermal balance; Hypothermia; ———- 
stress; Exercise; Swimming; Physiology; ATS; 
TRON; ILC-Dover; Protective clothing. 


050,635 


PB90-252610/GAR PC A09/MF A02 
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Protective Equipment 


Little (Arthur D.), Inc., Cambridge, MA. 

Refinement of a Model to Predict the Chemical 
Permeation of — Clothing Materials. 

Rept. for Oct 87-Dec 8! 

R. Goydan, T. R. Carol A. D. Schwope, and R. C. 
Reid. 1990, 196p ADL-62290-65, EPA/600/2-90/028 
Contract EPA-68-03-3293 

Prepared in cooperation with Massachusetts Inst. of 
Tech., Cambridge. Sponsored by Environmental Pro- 
tection Agency, Cincinnati, OH. Risk Reduction Engi- 
neering Lab. 


A prototype of a predictive model for estimating chemi- 
cal permeation through protective —— materials 
was refined and tested. The model applies Fickian dif- 
fusion theory and predicts permeation rates and cumu- 
lative permeation as a function of time for five materi- 
als: butyl rubber, low density ne natural 
rubber, neoprene, and nitrile rubber. The model pro- 
vides two approaches to estimate the bore one 
using a group contribution approach (UNIFAP S) and 
the second using an equation of state approach (EOS 
S). The model provides one approach to estimate the 
diffusion coefficient (CORR D). Refinement of the 
model was investigated through a preliminary analysis 
of the concentration dependence of the diffusion coef- 
ficient. A finite difference technique was developed 
and, for 50% of the cases analyzed, the permeation- 
time behavior could be described more accurately as- 
suming concentration dependence. No correlation, 
however, was identified to apply this finding in a predic- 
tive mode. Correlations developed previously to esti- 
mate constant D values (CORR D) were refined using 
a larger data set. The accuracy and limitations of the 
refined model were evaluated by comparing model 
predictions with literature data. Overall, the accuracy 
of the model is fair; for 200 data sets representing a 
range of chemical types, 70-80% of the predicted per- 
meation rates were within an order of magnitude of the 
measured values. The UNIFAP S/CORR D approach 
was more accurate than the EOS S/CORR D ap- 
proach, however, the former could not be applied in 
many cases because UNIFAP parameters are not 
available for all functional groups. 


BUILDING INDUSTRY 
TECHNOLOGY 


Architectural Design & Environmental 
Engineering 


050,636 

AD-A222 952/4/GAR PC AO5/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Thermal Analysis of Heat Pipe Radiators with A 
Rectangular Groove Wick Structure. 

Master’s thesis. 

C. H. Yang. Jun 90, 92p Rept no. AFIT/GA/ENY/ 
90J-02 


Performance of a grooved heat pipe radiator has been 
analyzed to determine its operating characteristics. A 
heat transfer analysis for the heat pipe is coupled with 
the analysis of the fin in this study. The effects of heat 
pipe operating temperature on heat flux and fin effi- 
ciency are investigated. Finite difference expressions 
are used for the grid system of the heat pipe wall and 
the fin. The heat transfer coefficient of the heat pipe 
radiator was determined as a function of the operating 
temperature level. Realistic numerical results were 
achieved and it was shown that the required heat flux 
and the temperature difference between the evapora- 
tor and condensor both increase with operating tem- 
perature. Also, the heat transfer coefficierit increased 
with operating temperature up to a certain point, then 

in to level-off near a temperature of approximately 

K. In addition, the overall efficiency of the heat 
pipe-fin arrangement decreased as the operating tem- 
perature level increased. (jes) 


050,637 
DE90008226/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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Architect’s and engineer’s guide to energy conser- 
vation in existing buildings. Volume 1, Energy use 
assessment and simulation methods. 

Apr 90, 91p DOE/RL/01830-P-H4-Vol.1 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~_, Original copy available until stock is exhaust- 


This first volume serves as a resource for federal 
energy managers to assist them in understanding and 
undertaking energy conservation projects. This 
volume is a general overview or preview on energy 
conservation general, while the second volume deals 
with 118 specific energy conservation opportunities 
(ECOs). Chapter 1.0 is an introduction to the Federal 
Energy Management Program (FEMP), as well as 
overview of this two-volume guide. Chapter 2.0 pre- 
sents background information on characteristics of the 
federal buildings sector and reviews pertinent federal 
legislation concerning energy conservation. Chapter 
3.0 provides guidance on how to assess energy use in 
federal facilities. Included in Chapter 3.0 is a discus- 
sion of analysis of utility bills, screening for energy con- 
servation opportunities, analysis of promising opportu- 
nities, and identification of supplemental metering 
needs. With the increasing use of computers, especial- 
ly personal computers, many building simulations or 
models are now available to aid energy managers or 
architects/engineers in analyzing ECOs. Chapter 4.0 
discusses the evolution of these diverse computer 
simulation models, the typical data input needed to use 
these models effectively, how to use the models, the 
typical data input needed to use these models effec- 
tively, how to use the models for ECO analysis, and 
how to interpret the model results. The last section of 
Chapter 4.0 discusses some of the limitations associ- 
ated with using computer models in ECO analysis. 11 
refs., 1 fig., 10 tabs. 


050,638 
DE90010891/GAR 
Argonne National Lab., IL. 
Energy conservation program evaluation: Practi- 
cal methods, useful results: Proceedings. Volume 
2, August 20 and 21 sessions. 

1987, 486p CONF-870811-Vol.2 

Contract W-31109-ENG-38 

Energy conservation program evaluation: practical 
methods and useful results, Chicago, IL (USA), 19-21 
Aug 1987. 

Portions of this document are illegible in microfiche 
products. 


PC A21/MF A03 


The success of cutting-edge evaluation methodolo- 
gies depends on our ability to merge, manage, and 
maintain huge amounts of data. Equally important is 
presenting results of the subsequent analysis in a 
meaningful way. These topics are addressed at this 
session. The considerable amounts of data that have 
been collected about energy conservation programs 
are rarely used by other researchers, either because 
they are not available in computerized form or, if they 
are, because of the difficulties of interpreting someone 
else’s data, format inconsistencies, incompatibility of 
computers, lack of documentation, data entry errors, 
and obtaining data use agreements. Even census, 
RECS, and AHS data can be best used only by a re- 
searcher who is intimately familiar with them. Once the 
data have been accessed and analyzed, the results 
need to be put in a format that can be readily under- 
stood by oifers. This is a particularly difficult task when 
submetered data is the basis of the analysis. Stoops 
and Gilbride will demonstrate their methods of using 
off-the-shelf graphics software to illustrate complex 
hourly data from nonresidential buildings. (ERA cita- 
tion 15:032479) 
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MIC-90-03617/GAR PC E07/MF E01 
Canadian Centre for Occupational Health and Safety, 
Hamilton (Ontario). 
~~ iting ergonomics. 

tones. c1989, 23p SSC-CC273-2/89-18E, ISBN- 
0-660-13261-3 
French ed. 


Part of a series on ergonomics prepared as a source of 
information for health and safety committees. The doc- 
ument covers source of light, basic types of artificial 
lighting, light and color, and common lighting prob- 
lems. A basic lighting survey covers illuminance, lumi- 
nance, contrast and reflectance. 


050,640 
PB90-250580/GAR 

(Order as PB90-250572/GAR, PC oe 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Scroll Profiles for Scroll Fluid Machines. 
T. Hirano, K. Hagimoto, and M. Maeda. cFeb 90, 8p 
Pub. in Technical Review, v27 ni p35-41 Feb 90. 


As the scroll profile is very effective in improving over- 
all performance of scroll fluid machines, Mitsubishi 
Heavy Industries, Ltd. (MHI) has developed new scroll 
profile called the PMP (Perfect Meshing Profile). The 
characteristics of PMP are as follows: (1) The top 
clearance volume is zero, (2) The center shape can be 
varied by changing parameters, (3) The thickness of 
fixed and orbiting scroll wraps can be varied independ- 
ently. The report describes a theoretical analysis of 
PMP that has been developed for the scroll fluid ma- 
chines. Further, authors describe the theoretical and 
experimental studies on stress of the scroll center, 
performance and noise of scroll compressors that use 
poo _— the effectiveness of PMP have been con- 
irmed. 


050,641 
PB90-250630/GAR 

(Order as PB90-250598/GAR, PC SS 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Development of the Fuzzy Control System for Heat 
Pump Air Conditioners. 
T. Imaiida. c1990, 6p 
Text in Japanese. 
Pub. in Mitsubishi Juko Giho, v27 n2 p169-173 1990. 


The need for increased comfort, energy saving and 
low noise through the use of heat pump air condition- 
ers is gaining momentum in society. Thus, a new heat 
pump inverter-type air conditioner which is controlled 
by ‘fuzzy theory’ has been developed in response to 
the great demand for comfort. The control algorithm is 
constructed so that its operation depends on the rules 
being experienced. The paper describes the transient 
simulation technique applied in the development of 
this new heat pump air conditioner by fuzzy control, 
and the merits of the system. 


050,642 

PB90-253899/GAR PC A05/MF A01 
Technische Hogeschool Delft (Netherlands). Faculteit 
der Werktuigbouwkunde en Maritieme Techniek. 
Digital Control Systems for Passive Solar Build- 
ings. Overall Report. 

Final rept. 

A. H. C. van Paassen, S. H. Liem, and P. J. Lute. 
c1990, 93p MEMT-8, ISBN-90-370-0039-8 


Three control system designs for passive solar build- 
ings have been developed. The design of the TU Delft 
is intended for an office building while the designs of 
the French partne rs are intended for domestic build- 
ings and dwellings. The design of TU Delft consists of 
two control levels; the first level is the central control- 
ler that performs the optimization and the energy man- 
agement and the second level, that consists of a 
number of local sub-stations, one in each office room, 
performs the control actions. This can —-. passive 
solar gain, natural ventilation, heating and ig ting in an 
optimal way. It is realized by an integrated control of 
window devices (blinds, vent windows etc.) and the 
traditional lighting and heating system. Optimization is 
performed with a weather predictor. The local sub-sta- 
tion has a facility for the user to overrule the predeter- 
mined settings. The design of Centre Scientifique et 
Technique du Batiment (CSTB-EMP) is a one level 
control system with a weather predictor for the optimi- 
zation of the control of solar gain and auxiliary heating. 
This system is intended for domestic buildings and 
dwellings. The design of NAPAC-Armines - a French 
Company - is a sophisticated room thermostat with 
solar gain control as part of a home dashboard. This 
system has no weather predictor. The solar gain con- 
trolled by the awning. This system is also intended for 
domestic buildings and dwellings. A simulator has 
been developed to test the control systems. This simu- 
lator contains a number of local weather data sets 
based on CEC-TRY’s (Carpentras, Uccle), a pre- 
processor that converts the solar radiation into trans- 
mitted solar gain and illumination and a number of 
building models (high inertia with 40% and 80% glaz- 
ing, low inertia with 40% glazing). Moreover this simu- 
lator contains reduced models of the natural ventila- 
tion and sun protecting devices such as an awning and 





indoor Venetian blinds. The simulator has shown to be 
a useful tool for testing new control systems and con- 
trol strategies. The control systems have been tested 
with this simulator. Various runs with the room models 
in different locations have been performed. 


Building Equipment, Furnishings, & 
Maintenance 
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PB90-250754/GAR PC A04/MF A01 
Industrial Products Research Inst., Yatabe (Japan). 
Bulletin of industrial Products Research Institute, 
No. 115, November 1989. 

c1989, 56p 

Text in Japanese with English abstracts. 


Contents: A Study on Visual Sign for Home Security 
System; A Data Structure of a Polyhedral Solid Model- 
er in Prolog; Gas Chromatographic Analysis of Odor- 
ous Substances Using Capillary Columns. 
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PB90-254632 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Building Technology. 
International Harmonization of Standards. 

Final rept. 

J. G. Gross. 1990, 25p 

See also PB90-149154. 

Pub. in Prospects for International Engineering Prac- 
tice, p11-34 1990. 


The paper focuses on the current and near future ex- 
pected changes in the international construction 
market for products and services. The importance of 
standards as a basis for regulations, contracts, and 
quality assurance systems is discussed. A review of 
building and construction standards and their develop- 
ment and use in the United States is covered, including 
product approval systems which are supported by iab- 
oratory accreditation and certification. The European 
EC 92 programs, the development and use of interna- 
tional standards, and the related certification and test- 
pS programs are reviewed. The European effor* direct- 

to the harmonization of building regulations for all of 
Europe is also outlined. In the summary, eight action 
recommendations are provided for consideration by 
the U.S. construction community. 


Construction Materials, Components, 
& Equipment 
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DE90000335/GAR PC A02/MF A01 

Solar Energy Research Inst., Golden, CO. 

— sun control coverings for win- 
lows. 

D. K. Benson, and C. E. Tracy. Apr 90, 6p SERI/TP- 

212-3786, CONF-900486-1 

Contract AC02-83CH10093 

Annual technical conference (33rd), New Orleans, LA 

(USA), 29 Apr - 4 May 1990. Sponsored by Department 

of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The 2 billion square meters (m(sup 2)) of building win- 
dows in the United States cause a national energy 
drain almost as large as the energy supply of the Alas- 
kan oil pipeline. Unlike the pipeline, the drain of energy 
through windows will continue well into the 21st centu- 
ty. A part of this energy drain is due to unwanted sun 
gain through windows. This is a problem throughout 
the country in commercial buildings because they gen- 
erally require air conditioning even in cold climates. 
New commercial windows create an additional 1600 
MW demand for peak electric power in the United 
States each year. Sun control films, widely used in new 
windows and as retrofits to old windows, help to miti- 
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gate this problem. However, conventional, static solar 
control films also block sunlight when it is wanted for 
warmth and daylighting. New electrochromic, switcha- 
ble, sun-gain-control films now under development will 
provide more nearly optimal and automatic sun control 
for added comfort, decreased building operating ex- 
pense, and greater energy saving. Switchable, elec- 
trochromic films can be deposited on polymers at high 
speeds by plasma enhanced chemical vapor deposi- 
tion (PECVD) in a process that may be suitable for roll 
coating. This paper describes the electrochromic coat- 
ings and the PECVD processes, and speculates about 
their adaptability to high-speed roll coating. 8 refs., 3 
figs. (ERA citation 15:034711) 


050,646 

DE90786133/GAR PC A03/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Na-isolatie, leergeid voor morgen. Ervaringen uit 
het Amsterdamse na-isolatie programma. t 
Samenvatting en conclusies. (Post-insulation: A 
oan for the future. Part 1: Summary and conclu- 
sions). 

T. Rutjens, and C. Boonstra. May 88, 37p ETDE-mf- 
0786133 

In Dutch. 

U.S. Saies Only. Portions of this document are illegible 
in microfiche products. 


From 1979 to 1986 postwar houses in Amsterdam 
have been insulated by means of the subsidy grant 
‘Thermal Insulation for Rented Houses’. The need to 
verify the effectivity and efficiency of the insulation 
policy resulted in the evaluation of eight projects. The 
starting points, backgrounds and the most important 
results of all the projects are presented and discussed 
in part 1. Part 2 of which a separate abstract has been 
prepared, holds detailed results and data from each 
project. The post-insulation gave positive results. 34% 
could be saved on fuel costs. Occupants were con- 
tented more or less dependent on the possibility to 
participate in the planning of the projects. (ERA cita- 
tion 15:000000) 


050,647 

DE90786134/GAR PC A06/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 

Na-isolatie, leergeid voor morgen. Ervaringen uit 
het Amsterdamse na-isolatie programma. Deel 2: 
De acht geevalueerde projecten. (Post-insulation: 
A lesson for the future. Part 2: The eight evaluated 
projects). 

T. Rutjens, and C. Boonstra. May 88, 101p ETDE-mf- 
0786134 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


From 1979 to 1986 28,000 postwar houses in Amster- 
dam have been insulated by means of the subsidy 
grant ‘Thermal Insulation for Rented Houses’. The 
need to verify the effectivity and efficiency of the insu- 
lation policy resulted in the evaluation of eight projects. 
The starting points, backgrounds and the most impor- 
tant results of all the projects are presented and dis- 
cussed in part 1, of which a separate abstract has 
been prepared. Part 2 holds detailed information on 
the projects and all the data of the surveys. For every 
project the following information is given: a description 
of the project and the building complex, planning of the 
insulation projects and measures to be taken, an over- 
view of costs and benefits, the results of the occupants 
surveys and finally the conclusions. (ERA citation 
15:000000) 


050,648 

MIC-90-03284/GAR PC E07/MF E01 
Canada. Industry, Science and Technology Canada, 
Ottawa (Ontario). 

Industry profile: Structural wood-based panel 
products. 

c1988, 20p 

Text in English and French (Bilingual). 


One of a series of papers which summarizes and as- 
sesses the current competitiveness of Canada’s in- 
dustrial sectors, taking into account technological and 
other key factors, and changes anticipated under the 
Canada-U.S. free trade agreement. Industry partici- 
pants were consulted in the preparation of the papers. 
This paper deals with the structural wood-based panel 
products industry, composed of softwood plywood and 
waferboard/oriented strandboard. 
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PB90-247420/GAR PC AOS/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Fire Research. 

Report of the CIB W14 Workshop on Fire Modeling 
(4th); Conseil International du Batiment (CIB) Com- 
mission W14 on Fire. 

J. G. Quintiere. Jun 90, 83p NISTIR-4338 
Proceedings of a workshop held in Gaithersburg, MD 
on February 12-14, 1990. 


A summary of presentations are presented for the 4th 
Conseil International du Batiment (CIB) Workshop on 
Fire Modeling. The scope of the presentations, 47 in 
number, include reports of recent developments and 
applications of zone and field models, presentations 
on specific phenomena needed by computer 

rithms, and presentations on the subject of interior 
finish flammability. The Workshop showed that a varie- 
ty of models are in international use, that data is lack- 
ing to confirm the accuracy of the models for applica- 
tions beyond their base of development, and that it is 
becoming evident that the fire growth hazard of interior 
— materials can be predicted from small scale test 

ita. 
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PB90-252586/GAR PC A08/MF A01, 
ACEC Research and Management Foundation, Wash- 


ington, DC. 

State-of-the-Art Interior Piping Systems Applica- 
tions: Commercial Buildings. Final Report, June 
1987-June 1989. 

A. J. Willman, and D. Stanton-Hoyle. Jun 90, 155p 
GRI-90/0055 

Contract GRI-5087-271-1550 

See also PB89-219240. Sponsored by Gas Research 
Inst., Chicago, IL. 


Four types of commercial buildings were identified as 
candidates for the use of semi-rigid tubing: low-rise of- 
fices, low-rise motels, retail buildings, and high-rise 
residential buildings. For each building type, design 
documents were obtained for a specific building. The 
installation costs for a conventional low-pressure rigid 
steel piping system and elevated-pressure (2-5 psig) 
corrugated stainless steel tubing and copper tubing 
semi-rigid systems were estimated. In addition, the in- 
stallation cost of an all-electric HVAC system was esti- 
mated for each building. The results of these studies 
indicated that the semi-rigid tubing systems were more 
cost effective than the rigid steel piping system. Fur- 
ther, the installation cost of gas HVAC systems in the 
four buildings was nearly equivalent to the installation 
cost of all-electric HVAC systems. Field tests conduct- 
ed at a strip shopping center and a three-story motel 
also indicated that the semi-rigid tubing was more cost 
effective than the rigid steel pipe system. 
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PB90-254855 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Safety Technology Div. 
— of Enclosure Fire ‘Zone’ Models, 
1989. 

Final rept. 

J. G. Quintiere. 1989, 21p 
See also PB89-176168. 
Pub. in Jnl. of Fire Protection Engineering 1, n3 p99- 
119 Jul/Aug/Sep 89. 


. 


The conservation laws are presented in control 
volume form and applied to the behavior of fire in en- 
closures. The behavior of enclosure fires is discussed 
and the assumptions for justifying the use of the con- 
trol volume of ‘zone’ modeling approach are present- 
ed. The governing equations are derived and special 
solutions are given. Flow through wall vents, room fill- 
ing, and growing fires are analyzed. The paper is not a 
review of the literature. It is a theoretical presentation 
of compartment fire zone modeling, much of which has 
not been explicitly presented before or integrated into 
one presentation. The analysis for species in terms of 
mixture fraction is a distinct new contribution to zone 
modeling. 
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PB90-254871 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Fire Science and Engineering Div. 


October 15,1990 35 
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Comparisons of NBS/Harvard VI Simulations and 
Data from all Runs of a Full-Scale Multi-Room Fire 
Test Program. 

Final rept. 

J. A. Rockett, M. Morita, and L. Y. Cooper. 1989, 


55p 
See also PB90-128620. 
Pub. in Fire Safety Jnl. 15, p115-169 1989. 


The NBS/Harvard VI multi-room fire model computer 
code was used to simulate results of previously report- 
ed full-scale, multi-room fire experiments. The tests 
and simulations involved four different compartment 
configurations made up of two or three rooms con- 
nected by open doorways, four different fire types gen- 
erated by a methane burner located in the room identi- 
fied as the burn room, and up to four different doorway 
openings between the burn room and the adjacent 
space. A total of nineteen different tests were carried 
out and simulated. Comparisons between simulated 
and measured parameters of the fire-generated envi- 
ronments are reviewed. While the computer code is 
generally found to provide favorable simulations for 
the entire range of tests, several areas in modeling 
detail are identified as requiring clarification, research 
and further improvement. The improvements should 
be incorporated in future versions of the NBS/Harvard 
multi-room fire model. 


050,653 

PBS0-255118/GAR PC AO5/MF A01 
Technische Hogeschool Delft (Netherlands). Stevin 
Lab 


Demountable Construction Analysis of the Behav- 

iour of a 1:5 Scale Floor Bay: Part 3. Series A and B: 

Prestressed Floor. 

‘ Stroband, and J. J. Kolpa. Dec 88, 95p REPT-25- 
8-56 


The report gives an analysis of the measured results 
obtained from tests performed in which a longitudinal 
prestress was introduced into the floor bay. After a 
general introduction, a description of the tests in ques- 
tion is given in Chapter 2. Chapter 3 presents some 
considerations on the expected behavior of a floor bay 
assembled from precast concrete units. Several com- 
putational models of the floor assembly are proposed 
to predict the in-plane ‘eformation of the slab 
moment. The report presents a method of analysis for 
a prestressed floor bay with unbonded tendons, this 
method being applicable to the whole range between 
the cracking moment and the failure moment. The re- 
sults of this analysis are summarized in Chapter 4, in 
which the calculated results are then compared with 
the measured results and further analyzed. Finally, the 
conclusions drawn from Chapter 4 are summarized in 
Chapter 5. 


050,654 

PBS0-256207/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Huvudavdelning 5. 

Utveckling av Raeddningstaktik: Analyser och Me- 
todfoersiag (Development of Fire Fighting and 
Rescue Tactics: Analyses and Proposals). 

L. Fredholm. Apr 90, 65p FOA-E-50006-5.3 

Text in Swedish; summary in English. 


The aim of the report is to present methods to develop 
fire fighting and rescue tactics. The concept of fire 
fighting and rescue tactics is analyzed. Conditions for 
the design of fire fighting and rescue tactics are ana- 
lyzed. Proposals to develop fire fighting and rescue 
tactics are presented. The report is intended for the 
senior managers and chiefs of the fire and rescue 
services, teachers and theoretically interested practi- 
cians. An overall proposal is to appoint a group to 
evaluate, give priority to and put some of the proposals 
into practice. 
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DE90011171/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Characterization of high damping bearings and 
their responses to earthquake motions. 

T. Wu, and R. W. Seidensticker. 1990, 8p CONF- 
900617-14 

Pressure vessels and piping conference: be in tune for 
the 90’s, Nashville, TN (USA), 17-21 Jun 1990, Agree- 


36 VOL. 90, No. 20 


ment No. CES-8800871. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


An isolation system — of six (6) laminated 
high-damping rubber bearings has been installed in a 
test facility on the Tohoku University site in Sendai, 
Japan. The isolation system is designed to have a fre- 
quency of 0.75 Hz. This frequency, however, is ob- 
tained only when there is a strong earthquake, result- 
ing in significant horizontal displacements. After the in- 
stallation of this system, in April 1989, static and dy- 
namic tests were performed to obtained fundamental 
dynamic response properties of the system. The day 
after these tests were completed, an earthquake of 
magnitude M = 4.9 occurred in the area. The maxi- 
mum acceleration experienced by the building was 
only about 0.03 g. Several other earthquakes have oc- 
curred since then, ali of which resulted in low input ac- 
celeration at the Tohoku facility. Analytical investiga- 
tions for the building have been carried out using a 
model with stiffness and damping of the isolation 
system obtained from the in-situ tests. Response of 
the simulated model to this earthquake show good 
agreement with the recorded data at each floor of the 
isolated building. Both the recorded data and the ana- 
lytical results indicate that the bearings installed in this 
building are stiff enough to prevent drift of the super- 
structure under minor tremors or wind loads. Results of 
all in-situ tests are presented. 5 refs., 10 figs., 1 tab. 
(ERA citation 15:032842) 


050,656 

MIC-90-03525/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Statistical comparison of uplift design methods for 
augered footings in sand. 

C. B. H. Cragg, and R. H. K. Tsang. c1989, 42p 


Predicting the uplift capacity of augered footings in 
sand is complex because the failure surface changes 
shape with foundation geometry, soil shear strength 
and construction practice. A data base of 217 load 
tests in sand were assembled where the soil proper- 
ties are measured by conventional testing. The relative 
accuracy and consistency of 8 design methods were 
assessed, based on their ability to accurately predict 
the data base results. This report provides a descrip- 
tion of the statistical analysis procedure used to rank 
the design methods and identifies the most accurate 
methods. In addition, the merits of using a single pre- 
dictive method for design work versus using a combi- 
nation of methods is discussed. 


050,657 

PB90-251943/GAR PC A07/MF A01 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Linearized Identification of Buildings with Cores 
for Seismic Vulnerability Assessment. 

Technical rept. 

|. K. Ho, and A. E. Aktan. 1 Nov 89, 132p NCEER- 
89-0041 

Grant NSF-ECE86-07591 

Prepared in cooperation with Cincinnati Univ., OH. 
Dept. of Civil and Environmental Engineering. Spon- 
= by National Science Foundation, Washington, 


The report presents a study of three dimensional (3D) 
analytical modeling of buildings based on the comput- 
er program SUPER-ETABS. A 27-story reinforced con- 
crete building with unsymmetric cores was simulated. 
First, a predictive analytical model was developed 
based on the engineering theory for member analysis 
of the cores. A series of forced-excitation dynamic 
tests were then conducted of the real building in the 
context of modal testing. Its global dynamic responses 
were measured to validate, improve, and identify the 
parameters of the predictive analytical model. The first 
nine frequencies and the corresponding 3D normal- 
ized mode shapes were measured by modal testing. 
After correlating the measured results with those from 
the predictive ETABS model, this had to be revised. An 
improved model termed ‘simulative ETABS model’ 
was hence developed. The frequencies, mode shapes, 
and flexibilities of predictive, measured, and simulative 
analytical models were compared, revealing an excel- 
lent correlation between the ETABS simulative model 
and measured responses. This was accomplished 
without a rigorous adjustment of its parameters. The 
predictive model, however, was shown to have poor 
correlation with experiments, without any numerical 
adjustment of its parameters. 
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PB90-251976/GAR PC A07/MF A01 
National Center for Earthquake Engineering Research, 
Buffalo, NY. 

Nonnormal Secondary Response Due to Yielding 
in a Primary Structure. 

Technical rept. 

D. C. K. Chen, and L. D. Lutes. 28 Feb 90, 132p 
NCEER-90-0002 

Grant NSF-ECE86-07591 

See also PB89-131437. Prepared in cooperation with 
Texas A and M Univ., sey Station. Dept. of Civil 
Engineering. Sponsored by National Science Founda- 
tion, Washington, DC. 


Response nonnormality is investigated for a linear sec- 
ondary system which is mounted on a yielding primary 
structure subjected to a normally distributed ground 
acceleration. The nonlinearity considered in the pri- 
mary structure is bilinear hysteretic (BLH) yielding. The 
coefficient of excess (COE), which is a normalized 
fourth cumulant function, is used as a measure of the 
nonnormality in the current study. The work is a follow- 
up to an earlier study in which it was demonstrated that 
the response acceleration of the primary system can 
be significantly nonnormal in some situations. Linear 
substitute methods are used for analytically evaluating 
the nonnormality of secondary response. The basic 
concept is to use a linear model with nonnormal excita- 
tion to replace the nonlinear primary element with 
normal excitation, with the goal of matching the tri- 
spectrum for the acceleration of these two systems. A 
two filters model (with a more narrowband fourth cu- 
mulant filter) gives good approximations for the COE 
values of secondary response in most cases including 
both cascade and noncascade analysis. The probabili- 
ty of failure from either first-passage or fatigue is inves- 
_ for secondary response affected by nonnorma- 
ity. 
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PB90-253246/GAR PC AO5/MF A01 

—- Research and Engineering Lab., Hano- 

ver, NH. 

Frost Heave Forces on H and Pipe Piles Embedded 

in Fairbanks Silt. 

Final rept. 

J. B. Johnson, and J. S. Buska. May 88, 98p FHWA/ 

AK/RD-88/02 

Sponsored by Federal Highway Administration, 

Juneau, AK. Alaska Div., and Alaska Dept. of Trans- 

— and Public Facilities, Fairbanks. Research 
ction. 


The magnitude and variation of forces and shear 
stresses, caused by frost heaving of a Fairbanks silt 
active layer, were determined using computerized data 
logging of electric strain gauges placed at one foot in- 
tervals of depth on both a 12-inch diameter pipe pile, 
and an H pile. Studies continued for three consecutive 
winter seasons (1982-1985). The peak frost heaving 
forces on the H pile during the three winters, were re- 
spectively 752, 790, and 802 KN (169, 178, and 180 
kips). Peak frost heaving forces on the pipe pile of 
1118 and 1115 kN (251 and 251 kips) were deter- 
mined only for the second and third winter seasons. 
Maximum average shear stresses acting on the pipe 
pile were 627 and 972 kPa (91 and 141 psi) for the 
second and third winter seasons. Ice collars were 
placed around the tops of both piles during the first 
and third winter seasons. Ice collars were placed 
around the tops of both piles during the first and third 
winter seasons to measure the adfreeze effects of a 
surface ice layer. The ice layer may have contributed 
as much as 20% of the peak forces measured on the 
piles. A 0.6-m (2.0 ft.) thick gravel layer replaced the 
soil around the tops of both piles for the second and 
third winter seasons to measure the adfreeze effects 
of a gravel backfill. The gravel layer on the H pile may 
have contributed about 35% of the peak forces meas- 
ured. The forces for both piles generally increased fol- 
lowing a decrease in air temperature and decrease or 
relaxed following a rise in air temperatures. Changes in 
forces acting on the piles usually lagged behind corre- 
sponding air temperature changes by 1 to 8 days. Max- 
imum heaving forces and shear stresses occurred 
during periods of maximum cold and maximum soil sur- 
face heave. 


050,660 

PB90-254434 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Structures Div. 





Seismic Performance of 1/3 Scale Post-Tensioned 
Precast Beam-Coiumn Connections. 

Final rept. 

G. S. Cheok, and H. S. Lew. 1990, 10p 

Pub. in Proceedings of U.S. National Conference on 
Earthquake Engineering (4th), Palm Springs, CA., May 
20-24, 1990, v2 p757-766. 


A study of the behavior of precast beam-column con- 
nections subjected to cyclic inelastic loading was initi- 
ated at the National Institute of Standards and Tech- 
nology. The objective of the study is to develop a 
moment resistant precast connection that is economi- 
cal and easily constructed. The experimental program 
consists of testing both monolithic and precast beam- 
column connections. The monolithic specimens were 
designed to 1985 UBC seismic zone 4 criteria. The re- 
sults from the monolithic specimens provide a refer- 
ence for comparison with the results from the post-ten- 
sioned beam-column tests. The moment resistance of 
the connection is provided by post-tensioning bars. 
The effects of fiber reinforced grout between the beam 
and column are studied. Energy dissipation, ductility, 
and failure mode will be used to determine the overall 
behavior of the connections. 


General 


050,661 

PB90-250192/GAR PC A05/MF A01 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Center for Fire Research. 

Consolidated Compartment Fire Model (CCFM) 

Computer Code Application CCFM. Vents - Part 1: 

Physical Basis. 

pas Cooper, and G. P. Forney. Jul 90, 95p NISTIR- 
42 

See also Part 2, PB90-250200. Sponsored by Naval 

Sea Systems Command, Washington, DC. 

Also available in set of 4 reports PC E99/MF E99, 

PB90-250184. 


A project was carried out at The National Institute of 
Standards and Technology (NIST) to study the feasibil- 
ity of developing a new-generation, multi-room, com- 
partment fire model computer code, called the Con- 
solidated Compartment Fire Model (CCFM) computer 
code. The idea was that such a code would consoli- 
date past progress in zone-type compartment fire 
modeling, and allow readily for integration of future ad- 
vances with the greatest possible flexibility. The 
project led to the development of a prototype multi- 
room CCFM product called CCFM.VENTS. The report 
is Part | of a four-part report which documents the 
above effort. Introductory remarks discuss the generic 
features of the CCFM and the specific features of 
CCFM.VENTS. The main objective of the Part | docu- 
ment is to present a comprehensive description of the 
—_ equations of CCFM.VENTS and their techni- 
cal basis. 


050,662 

PB90-250200/GAR PC AO5/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. 

Consoiidated Compartment Fire Model (CCFM) 
Computer Code Application CCFM. Vents - Part 2: 
Software Reference Guide. 

G. P. Forney, and L. Y. Cooper. Jul 90, 93p NISTIR- 
4343 

See Part 1, PB90-250192 and Part 3, PB90-250218. 
Sponsored by Naval Sea Systems Command, Wash- 
ington, DC. 

Also available in set of 4 reports PC E99/MF E99, 
PB90-250184. 


A project was carried out at The National Institute of 
Standards and Technology (NIST) to study the feasibil- 
ity of developing a new-generation, multi-room, com- 
partment fire model computer code, called the Con- 
solidated Compartment Fire Model (CCFM) computer 
code. The idea was that such a code would consoli- 
date past progress in zone-type compartment fire 
modeling, and allow readily for integration of future ad- 
vances with the greatest possible flexibility. The 
project led to the development of a prototype multi- 
room CCFM product called CCFM.VENTS. The report 
is Part ll of a four-part report which documents the 
above effort. The main objective of the Part II docu- 
ment is to document the design and underlying struc- 
ture of the CCFM.VENTS computer software. It serves 


as a guide for those persons interested in extending, 
modifying, and if necessary, correcting CCFM.VENTS 
at a later date. 


050,663 


PB90-250218/GAR PC A06/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. 

Consolidated Compartment Fire Model (CCFM) 
Computer Code Application CCFM. Vents - Part 3: 
Catalog of Algorithms and Subroutines. 

pa Cooper, and G. P. Forney. Jul 90, 125p NISTIR- 
4344 

See also Part 2, PB90-250200 and Part 4, PB90- 
250226. Sponsored by Naval Sea Systems Command, 
Washington, DC. 

Also available in set of 4 reports PC E99/MF E99, 
PB90-250184. 


A project was carried out at The National Institute of 
Standards and Technology (NIST) to study the feasibil- 
ity of developing a new-generation, multi-room, com- 
partment fire model computer code, called the Con- 
solidated Compartment Fire Model (CCFM) computer 
code. The idea was that such a code would consoli- 
date past progress in zone-type compartment fire 
modeling, and allow readily for integration of future ad- 
vances with the greatest possible flexibility. The 
project led to the development of a prototype multi- 
room CCFM product called CCFM.VENTS. The report 
is Part Ill of a four-part report which documents 
CCFM.VENTS. It is a catalog of all the modular aigo- 
rithms and associated computer subroutines used to 
simulate the physical phenomena in CCFM.VENTS. 
Each physical algorithm entry includes a description of 
the phenomenon simulated, a concise presentation of 
the calculation procedure used, identification of all 
input and output parameters, and a listing of the sub- 
routine. The catalog entries have been developed and 
are presented as modular, stand-alone products. The 
stand-alone design feature allows the catalog entries 
to be used both in CCFM and in any other modular, 
zone-type, compartment fire model computer code. 


050,664 


PB90-250226/GAR PC A04/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. 

Consolidated Compartment Fire Model (CCFM) 
Computer Code Application CCFM. Vents - Part 4: 
User Reference Guide. 

G. P. Forney, L. Y. Cooper, and W. F. Moss. Jul 90, 
52p NISTIR-4345 

See also Part 3, PB90-250218. Sponsored by Naval 
Sea Systems Command, Washington, DC. 

Also available in set of 4 reports PC E99/MF E99, 
PB90-250184. 


A project was carried out at The National Institute of 
Standards and Technology (NIST) to study the feasibil- 
ity of developing a new-generation, multi-room, com- 
partment fire model computer code, called the Con- 
solidated Compartment Fire Model (CCFM) computer 
code. The idea was that such a code would consoli- 
date past progress in zone-type compartment fire 
modeling, and allow readily for integration of future ad- 
vances with the greatest possible flexibility. The 
project led to the development of a prototype multi- 
room CCFM product called CCFM.VENTS. The report 
is Part lV of a four-part report which documents the 
above effort. The main objective of the Part IV docu- 
ment is to document the use of CCFM.VENTS. Its ca- 
Pabilities and limitations are described. A simple two 
room tutorial is presented to get the user quickly ac- 
quainted with the input requirements of CCFM.VENTS. 
Each CCFM.VENTS command is described. Finally, a 
program for plotting CCFM.VENTS data is presented. 
The program runs on an IBM-PC or compatibles with a 
VGA graphics monitor. 
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050,665 


AD-A222 879/9/GAR PC A06/MF A01 


Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Country Store to Commercial Banker: The Evolu- 
tion of the Texas Banking Industry. 

Master’s thesis. 

an Kerins. 1990, 112p Rept no. AFIT/CI/CIA-90- 


This thesis corrects some fairly prevalent misunder- 
peerage 5 about the impact on the economic develop- 
ment of Texas of the anti-banking provisions of the 
1845 Texas constitution. The Texas constitution pro- 
vided that no corporate body could be created with 
banking privileges, nor could any individual issue 
checks, promissory note or paper to circulate as 
money. This anti-banking sentiment prevailed until 
1905 when Texas began chartering banks. Some eco- 
nomic historians have incorrectly concluded that the 
Texas economy suffered from inadequate credit facili- 
ties because of these articles in the Texas constitution. 
My research reveals that, in reality, the anti-banking 
legislation, was, for the most part, inconsequential. It 
did not prevent the creation of thousands of small, pri- 
vate, unincorporated banks. These private banks blan- 
keted the state from 1836 to 1905, and performed all 
the customary banking functions. They made loans, 
accepted deposits, cleared checks, created money, 
and were able to accumulate large amounts of capital. 
These banks represented the only viable form of bank- 
ing in the frontier economy and they adequately pro- 
vided for the credit needs of the developing Texas 
economy. Theses. (sdw) 


050,666 

PB90-215674/GAR PC A06/MF A01 
Federal Reserve System, Washington, DC. 

Record Description and Derived items for the Call 
and Income, March 1990. Data Tape Documenta- 


tion. 
Mar 90, 119p FRS/DF/MT-90/025A 
For system on magnetic tape, see PB90-590090. 


The documentation contains record descriptions and 
derived items for the data file of call and income re- 
ports for: banks with domestic and foreign offices; 
banks with domestic offices only and total assets of 
$300 million or more; banks with domestic offices only 
and total assets of $100 million or more but less than 
$300 million, and banks with domestic offices only and 
total assets of less than $100 million. 


050,667 

PB90-215781/GAR PC AO5/MF A01 
Office of Thrift Supervision, Washington, DC. 

Thrift Financial Report, March 1990. Data Tape 
Documentation. 

Mar 90, 96p OTS/DF/MT-90/001A 

For system on magnetic tape, see PB90-590010. 


Enclosed is documentation outlining the data items 
available for public release for the newly-revised Thrift 
Financial Report that Saving Associations Insurance 
Fund insured Thrifts and Bank Insurance Fund insured 
Federal Savings Banks were required to file beginning 
March 1990. The package includes: (1) March 1990 
Tape File Description and technical notes; (2) Tape 
dump of first record and beginning of next record on 
the tape for the programmer’s reference; (3) March 
1990 Reporting Form showing data items released 
under Federal Office of Insurance Associations; (4) 
Subtotal, Quarter-to-Date, and Year-to-Date Fields 
and their definitions. 


050,668 
PB90-234915/GAR PC A03/MF A01 
Office of Thrift Supervision, Washington, DC. 


October 15,1990 37 





BUSINESS & ECONOMICS 
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Conversion (Mapping) of Thrift Financial, Decem- 
ber 1989 to March 1990. 

Final rept. Mar 84-Mar 90. 

Mar 90, 33p OTS/DF/MT-90/001B 

For system on magnetic tape, see PB90-590010. 


The report presents a mapping for users wishing to 
convert or link the December 1989 Thrift Financial 
Report data items to the newly-revised March 1990 
report. It is sequenced by Schedule and item number 
of the March 1990 report showing the conversion to 
the December 1989 if applicable. This is a one-time 
report and is related to the Thrift Financial Reports 
Quarterly. 


050,669 

PB90-234956/GAR PC A05/MF A01 
Federal Reserve System, Washington, DC. 

Record Description in MDRM Order for the Call 
and Income, March 1990. Data Tape Documenta- 


tion. 
Mar 90, 95p FRS/DF/MT-90/025B 
For system on magnetic tape, see PB90-590090. 


The documentation to the Call and Income Report 
data file, March 1990, contains binary record descrip- 
tions and a listing summarzing reports filed. The Feder- 
al Bank supervisory agencies require banks and relat- 
ed corporations to report on their financial posture on 
a quarterly basis. Call Reports are required from FDIC 
insured commercial banks, banking edge and agree- 
ment corporations, branches and agencies of foreign 
banks (IBA’s), and New York State Investment Com- 
panies (NYIC). FDIC insured commercial and savings 
banks are required to file Income Reports. Internation- 
al Banking Facility (IBF) Reports are filed by IBA’s. All 
of these reports are filed quarterly except for FDIC 
8040/51, which is filed semi-annually. 


050,670 


PB90-590010/GAR Subscription 
Office of Thrift Supervision, Washington, DC. 

Thrift Financial Report, Quarterly. 

Data file. 

Mar 90, mag tape 

System: DEC VAX 11/785, 8600, 8500; VMS. 4.5 op- 
erating system. See also PB89-226286. 

Available in 9-track EBCDIC character set, 1600 bpi. 
Also available 6250 bpi. Price includes documentation, 
PB90-215781 and PB90-234915. Available on sub- 
scription, U.S., Canada and Mexico price $880.00/ 
year; all others write for quote. Also available on 
demand as PB90-590011 for T02. Issued quarterly. 


Data file contains detailed assets, liabilities, and net 
worth as of the end of March, June, September and 
December and detailed income and expense data cov- 
ering the preceding 3 months. Data are available be- 
ginning March 1987 and are reported for the institution 
as a whole. For geographic reports, note that data are 
reported on the basis of home office location. Quarter- 
ly reports include data for Federal Savings and Loan 
Insurance Company insured savings and loan associa- 
tions, SAIF-insured savings banks and Federal Depos- 
itory Insurance Company insured federally-chartered 
savings banks. 


050,671 

PB90-590090/GAR Subscription 
Federal Reserve System, Washington, DC. 

Call and Income Report. 

Data file. 

Mar 90, mag tape 

System: Amdahl; MVS/XA operating system. See also 
PB89-226252, PB89-205330 and PB89-226237. 
Available in 9-track EBCDIC character set, 1600 and 
6250 bpi. Price includes documentation, PB90-215674 
and PB90-234956. Available on subscription, U.S., 
Canada and Mexico price $3,120.00 for 1600 bpi and 
$2,240.00 for 6250 bpi; all others write for quote. Also 
available on demand, as PB90-590091 for TO7 1600 
bpi and T05 6250 bpi. issued quarterly. 


The data file contains balance sheet and income state- 
ment data for insured commercial banks, mutual sav- 
ings banks, Banking Edge Act and Agreement Corpo- 
rations, branches and agencies of foreign banks, and 
New York State investment companies. 


050,672 


PB90-591680/GAR Subscription 
Office of Thrift Supervision, Washington, DC. 
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Thrift Merger History Data File, Quarterly. 

Data file. 

Mar 90, mag tape 

System: DEC KL 1090; TOPS - 10 .7.02 operating 
system. Bytes: 1413000. See also PB90-590010. 
Available in 9-track EBCDIC character set, 1600 bpi. 
Also available 6250 bpi. Available on subscription, 
U.S., Canada and Mexico price $880.00/year; all 
others write for quote. Also available on demand as 
PB90-591681 for T02. Issued quarterly. 


The data file consists of Federal Home Loan Bank 
members that have either merged into other member 
institutions or withdrawn from membership (including 
liquidation). Records are for disappearing institutions, 
giving identification as to date and type of merger and 
data concerning gaining institution by merger. Merger 
records includes the ultimate (latest gaining) docket 
number. This is a quarterly updated cumulative file be- 
inning June 1960 and related to the Thrift Financial 
eport tapes. 


050,673 

PB90-928105/GAR Standing Order 
Central oe aga Agency, Washington, DC. 

Soviet Banking Industry: Blueprint for Change. A 
Reference Aid. 

Wall chart. 

May 90, 5p LDA-90-13125 

Paper copy available on Standing Order, deposit ac- 
count required (Minimum deposit $100 North Ameri- 
can Continent; all others $200). This series offers a 
reduction in price as a Standing Order PB90-928100. 


The brochure is a reference aid to the Soviet banking 
industry. It lists the key officials and describes the or- 
ganization of the system. It also addresses the latest 
reforms since December 1989. 


Consumer Affairs 


050,674 
PB90-249038/GAR PC A08/MF A01 
Technische Hogeschool Delft (Netherlands). Vak- 
groep Veiligheidskunde. 

isicobeheersing in het Kader Van de Warenwet 
— as Part of the Dutch Commodi- 
P. V. Heimplaetzer, L. H. J. Goossens, J. H. M. M. 
Musson, and W. Heins. Dec 89, 172p 
Text in Dutch; summary in English. 


In the summer of 1988 the new Dutch Commodity Act 
has come into force. In reaction to international devel- 
opments and a growing interest in consumer safety 
this Act provides the responsible authorities with a 
greater variety of legal instruments to use in case a 
dangerous situation is perceived. In the report the vari- 
ous steps in a risk management process as they are 
distinguished in scientific literature are discussed. A 
variety of methods of risk analysis and evaluation is 
judged on its applicability to the consumer goods 
sector. Finally, the outlines of an initial risk analysis 
procedure to be carried out in the early stage of a risk 
management process are developed. 


Domestic Commerce, Marketing, & 
Economics 


050,675 

MIC-90-03150/GAR PC E07/MF E01 
Ontario. Small Business Branch, Toronto. 

Survey of student attitudes on entrepreneurship 
and small business. 

Small business advocacy report no. 31. 

L. Allen. c1989, 70p 

Text in English and French (Bilingual). 


The report investigates students’ awareness and 
knowledge of small business, their perception of small 
business owners, what it would be like to own or be an 
employee of a small business, and their future plans 
vis-a-vis involvement in small business. 


050,676 
MIC-90-03333/GAR PC E07/MF E01 


Canada-New Brunswick Subsidiary Agreement on In- 
dustrial Development. 

Canada/New Brunswick Subsidiary Agreement In- 
dustrial Development: Amendment no. 5. 

c1990, 6p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Text to Schedule B of the Canada/New Brunswick 
Subsidiary agreement on industrial development, 
being changes to the estimated costs from 1985-90. 


050,677 


MIC-90-03334/GAR PC E07/MF E01 
Canada/New Brunswick Cooperation Agreement on 
Planning. 

Canada/New Brunswick Cooperation Agreement 
on Planning. 

c1990, 25p 

Text in English and French (Bilingual). French on the 
same fiche. 


Text of the Canada/New Brunswick Agreement, which 
gives effect to the Canada/New Brunswick ERDA and 
supports the processes of the Cooperation program 
and other economic development programs by provid- 
ing for identification and detailed analysis of economic 
development opportunities and the formulation of ap- 
propriate measures to pursue them and the contribu- 
tion of federal and provincial funds for externally per- 
formed studies. The text sets out the terms of imple- 
mentation, management and coordination, administra- 
tion, contract procedure, payment procedure, inspec- 
tion and audit procedures, financial provisions, and 
evaluation. 


050,678 


PB90-242835/GAR PC A06/MF A01 
Office of Management and Budget, Washington, DC. 
Mid-Session Review of the Budget, July 16, 1990. 
16 Jul 90, 107p 

Also available from Supt. of Docs. See also PB90- 
174608. 


An annual Mid-Session Review of the Federal budget 
has been required since the Legislative Reorganiza- 
tion Act of 1970. Consistent with the amended law the 
document, prepared by OMB, updates budget baseline 
estimates for: changes in economic assumptions, 
changes in technical estimates of receipts and outlays, 
enacted legislation, changes in Presidential policy, 
which seeks major multi-year deficit reduction through 
prompt and responsible conclusion of the current Bi- 
partisan Summit — on the Budget. As re- 
quired by law, the Mid-Session Review also updates 
the G-H-R baseline outlays, receipts and deficit--in 
light of changed economic assumptions, technical re- 
estimates, enacted legislation, promulgated regula- 
tions, and other policy actions. 


050,679 


PB90-247958/GAR PC A05/MF A01 
Economic Research Service, Washington, DC. Agricul- 
ture and Rural Economy Div. 

USDA/ERS Computable General Equilibrium (CGE) 
Model of the United States. 

Staff rept. 

S. Robinson, M. Kilkenny, and K. Hanson. Jun 90, 
84p AGES-90-49 


The paper documents the basic Computable General 
Equilibrium (CGE) model of the U.S. economy devel- 
oped at the Economic Research Service (ERS), 
USDA. The paper describes both the model equations 
in detail and how the model is ‘benchmarked’ to a base 
data set. The paper also lists the computer program 
used to implement the model. The objective of the 
CGE work program at ERS is to provide a multisectoral 
framework for analyzing the effect of changes in agri- 
cultural policies and exogenous shocks on the farm 
sector, on the rural economy, on related nonagricul- 
tural sectors, and on the rest of the economy. The 
basic model has provided a starting point for a variety 
of extensions and applications exploring a number of 
policy issues. To date, work has largely focused on 
issues of agricultural trade policy and the effect of al- 
ternative domestic policies. 


050,680 


PB90-502600/GAR 
Internal Revenue Service, Washington, DC. 


CP TO9 





IRS Tax Practitioner Mail File (TPMF). 

Data file. 

25 Jul 90, mag tape IRS/DF/MT-90/003 

System: IBM 4341; DOS/VSE SP operating system. 
Bytes: 56344240. Supersedes PB90-501 156. 
Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is TO9. Issued monthly. 


The file contains the names, addresses and occupa- 
tions of tax practitioners registered with the Internal 
Revenue Service (IRS) to receive tax forms and in- 
structions. 


Foreign Industry Development & 
Economics 


MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Making of Economic Policy in Africa. 
Seminar series. 
R. Gulhati. c1990, 120p ISBN-0-8213-1341-X 
Library of C ongress catalog car d no. 89-22638. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report examines the major economic policy devel- 
opments in Sub-Saharan Africa (SSA) from 1980 to 
1986. The study analyzes the substance of changes 
and the underlying political determinants and govern- 
mental processes. Zambia, Malawi, and Mauritius 
have been given intensive examination. Chapters ex- 
plore: the acuteness of the economic crisis and its 
causes; determinants of changes in economic policies 
in the late 1960s and 1970s; comparative policy re- 
sponses of governments, including case studies of the 
aforementioned countries; and lessons of recent 
policy history in Africa, including weaknesses in the 
technical design of reforms and the international 
framework within which reforms took place. 


050,682 

PBS0-248857/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Social Dimensions of Adjustment in Sub-Saharan 
Africa: A Poverty Profile for Ghana, 1987-88. 
Working paper. 

E. O. Boateng, K. Ewusi, R. Kanbur, and A. McKay. 
c1990, 45p SDA-WP-5, ISBN-0-8213-1571-4 

Library of Congress catalog card no. 90-12402. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The object of the paper is to present a baseline pover- 
profile for Ghana in 1987-88. The Ghana Living 
tandards Survey, (GLSS) conducted by the Ghana 
Statistical Service with the support of the World Bank 
provides detailed information on the living conditions 
of households--covering incomes, expenditures and 
basic needs fulfillment along with other dimensions of 
the standard of living. Chapter 2 of the paper begins 
with a review of conceptual issues in measuring pover- 
ty. Chapter 3 discusses previous research on poverty 
in Ghana--Appendix 1 provides a more detailed review. 
Chapter 4 focuses on the task of using the GLSS to 
operationalize measures of poverty. Chapter 5 pro- 
ceeds to an analysis of poverty measures ba: on 
the monetary measure of standard of living developed 
in Chapter 4. Chapter 6 focuses on patterns of expend- 
iture and sources of income of the poor in Ghana. 
Chapter 7 completes the task of establishing a base- 
line poverty profile for Ghana by looking at basic needs 
achievements of poor households. 


050,683 

PBS0-248865/GAR MF AO1 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Living Standards Measure- 
ment Study. 

Efficient Allocation of Transfers to the Poor. The 
Problem of Unobserved Household Income. 
Working paper. 

P. Glewwe. c1990, 174p LSMS/WP-70, ISBN-0- 


8213-1547-1 

Library of Congress catalog card no. 90-39497. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 


delphia, PA. 19170-8619. Phone: (201) 225-2165. 


BUSINESS & ECONOMICS 
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The paper examines the problem of how to transfer 
money or other forms of assistance to poor house- 
holds when some characteristics of households are 
observed, but not incomes; often referred to as the tar- 
eting problem. The paper first sets out the problem 
‘ormally as one of minimizing a poverty index given a 
fixed amount of money available for transfers. Assum- 
ing that household survey data are available which in- 
clude accurate income and/or expenditure informa- 
tion, the solution for the problem is formulated as a 
non-linear mathematical programming exercise. Using 
household survey data from Cote d'Ivoire, the tech- 
nique is applied to both urban and rural areas sepa- 
rately. The paper concludes with a general discussion 
and suggestions for future research. (Copyright (c) 
1990 The International Bank for Reconstruction and 
Development/The World Bank.) 


050,684 

PBS0-248873/GAR MF AO1 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Living Standards Measure- 
ment Study. 

Investigating the Determinants of Household Wel- 
fare in Cote d’Ivoire. 

Working paper. 

— = c1990, 58p LSMS/WP-71, ISBN-0-8213- 
1 $ 

Library of Congress catalog card no. 90-12650. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The paper outlines a simple procedure for investigat- 
ing the determinants of household welfare and demon- 
strates its use with recent data from Cote d'Ivoire. To 
predict the effect of economic policies on household 
welfare, one should first understand which characteris- 
tics of households and of the localities in which they 
live enable them to raise their welfare levels. Despite 
the relative simplicity, much information is obtained 
from its use on cross-sectional survey data. Results 
specific to Cote d'Ivoire include: high (low) returns to 
education in urban (rural) areas; high benefits from 
cocoa land relative to coffee land; a significant impact 
on economic welfare from the availability of medical 
services, and no apparent benefits from agricultural 
-—" services. (Copyright (c) The World Bank, 
.) 


050,685 

PB90-248881/GAR MF A02 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Value Added Taxation in Developing Countries. 
World Bank symposium. 

M. Gillis, C. S. Shoup, and G. P. Sicat. c1990, 254p 
ISBN-0-8213-1410-6 

Library of Congress a card no. 90-12348. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


In recent years the value added tax (VAT) has come 
into wide favor as a desirable tax vehicle in developing 
countries. During national tax reforms the VAT has 
often been adopted to replace more complicated sets 
of taxes on the sale of commodities and services. The 
first three chapters are on general issues in value 
added taxation: choices to be made in selecting a par- 
ticular type of value added tax (VAT), effects of value 
added taxation on the price level and on the balance of 
payments, and tax incidence and income distribution 
theory applicable to such taxation. The second group 
of six chapters deals with certain lessons from, and 
certain unresolved problems shown by, experience in 
developed countries with the VAT. Third is a group of 
five chapters on lessons learned in certain developing 
countries that have used a VAT. These cover two 
countries in Latin America (Argentina and Brazil), one 
in Asia (Republic of Korea), and one in Africa (Cote 
d'Ivoire) as well as the general Sub-Saharan region of 
Africa. The last group covers certain administrative 
and compliance problems in implementing a VAT. 


050,686 

PB90-249368/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Morocco: Analysis and Reform of Economic 
Policy. 

Development policy case series. 

B. Horton. c1990, 140p ISBN-0-8213-1432-7, 
ANALYTICAL CASE STUDIES-4 

Library of Congress catalog card no. 89-77569. 


050,689 


Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA 19170-8619. Phone: (201) 225-2165. 


The case study examines policy analysis and reform 
regarding growth stabilization and adjustment in Mo- 
rocco from 1973 to 1987. Since 1978, successive gov- 
ernments have attempted to address Morocco’s heavy 
external debt through a series of stabilization pro- 

rams supported by the International Monetary Fund 
{IMF} and sectoral adjustment programs financed by 
the World Bank. Together they have provided between 
US$1.5 and US$2 billion of financial assistance. Chap- 
ter 2 presents a historical overview of economic devel- 
opments from 1970 to 1987 and stabilization as well as 
adjustment attempts since 1975. It concludes that 
1983 is a natural dividing point for the subsequent 
analysis. Chapter 3 presents a synopsis of the various 
methodological approaches that are used in Chapters 
4 and 5, which cover 1973-82 and 1983-87, respec- 
tively. Chapter 6 summarizes the preceding four chap- 
ters and draws lessons therefrom. 


050,687 

PB90-249392/GAR MF A014 
International Bank for Reconstruction and Develop- 
ment, pcos DC. 

Long-Term Perspective Study of Sub-Saharan 
Africa. Volume 1. Country Perspectives. 
Background papers. 

R. Agarwala. cJun 90, 192p ISBN-0-8213-1602-8 

See also Volume 2, PB90-249400. 

Also available in set of 4 reports MF E99, PB90- 
249384. Microfiche copies only. Paper available 
from World Bank Publications, P.O. Box 7247-8619, 
Philadelphia, PA. 19170-8619. Phone: (201) 225-2165. 


The report of background papers to the Long-Term 
Perspectives Study (LTPS) includes thinkpieces and 
country perspectives on eight African countries written 
by eminent development professionals and also other 
non-African country specialists. Articles cover: the in- 
stitutional decay in Mauritania; indicators of Sudan’s 
underdevelopment and the economic, political and so- 
ciocultural factors that have led to the crisis in the 
country; long-term perspectives in Mali; Malawi’s past 
economic performance; a profile of the Ethiopian 
economy; solutions to aid Tanzania’s persistent eco- 
nomic crisis; Zambia’s experience as a reflection of 
many of the problems faced by Africa; recent econom- 
ic developments in Somalia; the German development 
experience; the Nordic development experience; and 
East Asian economic experiences. 


050,688 


PB90-249409/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
Long-Term Perspective Study of Sub-Saharan 
Africa. Volume 2. Economic and Sectoral Policy 
Issues. 

Background papers. 

R. Agarwala. cJun 90, 140p ISBN-0-8213-1603-6 
See also Volume 1, PB90-249392 and Volume 3, 
PB90-249418. 

Also available in set of 4 reports MF E99, PB90- 
249384. Microfiche copies only. Paper available 
from World Bank Publications, P.O. Box 7247-8619, 
Philadelphia, PA. 19170-8619. Phone: (201) 225-2165. 


The second volume of the Background Papers to the 
World Bank’s Long-Term Perspective Study (LTPS) on 
Sub-Saharan Africa contains ten papers dealing with 
various sectors of the economy and selected econom- 
ic policy issues. The paper covers the following topics: 
The Internalization of the Policymaking Process; High 
Project Costs in Africa; Analysis of Project Costs in 
Sub-Saharan Africa in Selected Sectors; Building Firm 
Foundations: Africa’s Infrastructure in Long-Term Per- 
spective; Sustainable Growth in African Agriculture; 
The Response of Farmers to Ghana’s Adjustment Poli- 
cies; Exchange Rate Reforms under Ghana’s Eco- 
nomic Recovery Programme; Structural Problems of 
Industry in Sub-Saharan Africa; Formal and informal 
Small Enterprises in the Long-Term Future of Sub-Sa- 
haran Africa; and The Susu Credit System: An Inge- 
nious Way of Financing Business Outside the Formal 
Banking System. 


050,689 


PB90-249418/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 
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Long-Term Study of Sub-Saharan 


Perspective 
Africa. Volume 3. Institutional and Socio-political 


rs. 
: jun 90, 129p ISBN-0-8213-1604-4 

See also Volume 2, PB90-249400 and Volume 4, 
PB90-249426. 

Also available in set of 4 reports, MF E99, PB90- 
249384. Microfiche copies only. Paper copy available 
from World Bank Publications, P.O. Box 7247-8619, 
Philadelphia, PA. 19170-8619. Phone: (201) 225-2165. 


The ten papers presented in the third volume of the 
Term Perspectives Study (LTPS) Background 
Papers have the single dominant theme of the impor- 
tant of respecting Africa’s indigenous roots in attempt- 
ing to build its future. Topics covered in the papers in- 
clude: Sustaining Development on the Indigenous; In- 
digenous African Systems: An Assessment; Political 
its and Environment in Africa; The Chang- 
ing Context of Institutional Development in Sub-Saha- 
ran Africa; The Lifestyle of Senegal’s Elites and their 
Macroeconomic Impact; Creating an Enabling Environ- 
ment; The Endogenous Economy; Nongovernmental 
Organizations and African Development: An Inquiry; 
Women’s Groups: An Underutilized Grassroots Institu- 
tion; and A Profile of Sudanese Women. 


050,690 

PB90-249426/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. 

Long-Term e Study of Sub-Saharan 
Africa. Volume 4. Proceedings of a Workshop on 
Regional Integration and Cooperation. 

Background paper. 

R. Agarwala. cJun 90, 166p ISBN-0-8213-1605-2 
See also Volume 3, PB90-249418. 

Also available in set of 4 reports, MF E99, PB90- 
249384. Microfiche copies only. Paper copy available 
from World Bank Publications, P.O. Box 7247-8619, 
Philadelphia, PA. 19170-8619. Phone: (201) 225-2165. 


The volume of the Long-Term Perspective Study 
Background Papers Series contains the proceedings 
of the Workshop on Regional Integration and Coop- 
eration in Sub-Saharan Africa, held at the World Bank 
from September 12 to 16, 1988. The complete set of 
22 papers has been grouped together in five parts that 
reflect the main subject areas covered by the work- 
shop: (1) historical and social foundations; (2) assess- 
ing regional efforts in Sub-Saharan Africa; (3) lessons 
for Africa from other regions; (4) long-term perspec- 
tives and imperatives; and (5) promoting regional inte- 
gration and cooperation. 


050,691 

PB90-249988/GAR PC A06 
Helsinki Univ. of Technology, Espoo (Finland). Dept. of 
Mechanical Engineering. 

Suomalainen Kuljetusvaelineteollisuus ja sen Mah- 
dollisuudet Yhdentyvaessae Euroopassa (Finnish 
fettenert. and Related Industry: State-of-the- 
A. Saarialho. 1989, 124p ISBN-951-754-832-X 
Portions of text in Finnish.Portions of this document 
are not fully legible. 


The Finnish Automotive and Related Industry has 
gained much im in the recent 15 to 20 years, 
since the establishing of Saab-Valmet for car manufac- 
It seems evident that this has also brought the 
supple ier industry in Finland into the awareness of the 
European car industry as well as within the domestic 
industry of work machines. Today the export of Finnish 
components and units to the organizations of Volvo, 
Saab-Scania and Daimler-Benz is the vital link of this 
industry to the rapidly forming EG-inner market. The 
FA & RI covers today a very wide field of automotive 
engineering and is also more important than generally 
known both in turnover and as an employer. 


International Commerce, Marketing, & 
Economics 


050,692 

PB90-238452/GAR PC$75.00 
International Trade Administration, Washington, DC 
Eastern Europe Business Information Center. 


40 VOL. 90, No. 20 


Hungarian Companies Seeking Foreign Capital In- 
volvement (1989). Part 1. 

Export trade information. 

Dec 89, 146p 

See also PB90-238478 and Part 2, PB90-238460. 
—- in set of 2 reports PC$125.00, PB90- 


Set consists of the names of 65 Hungarian state 
owned and private companies from various sectors 
throughout Hungary, who are looking for joint ven- 
tures. The information consists of the company name, 
contact person, phone number, company profile, prin- 
cipal locations and business data. It also describes the 
amount of foreign capital being sought. Set is available 
by ordering PB90-238445. Part 1 is available separate- 
ly by ordering PB90-238452 covering the following: 
energy industry, metallurgy, chemical industry, industry 
of building materials, light industry, and research insti- 
tute. Part 2 is available separately by ordering PB90- 
238460 covering the engineering industry. 


PB90-238460/GAR PC$75.00 
International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 
Hungariz 1 Companies Seeking Foreign Capital In- 
volvement (1989). Part 2. 

Export trade information. 

Dec 89, 155p 

See also PB90-238478 and Part 1, PB90-238452. 
— in set of 2 reports PC$125.00, PB90- 


Set consists of the names of 65 Hungarian state 
owned and private companies from various sectors 
throughout Hungary, who are looking for joint ven- 
tures. The information consists of the company name, 
contact person, phone number, company profile, prin- 
cipal locations and business data. It also describes the 
amount of foreign capital being sought. Set is available 
by ordering PB90-238445. Part 1 is available ate- 
ly by ordering PB90-238452 covering the following: 

industry, metallurgy, chemical industry, industry 
of building materials, light industry, and research insti- 
tute. Part 2 is available separately by ordering PB90- 
238460 covering the engineering industry. 


050,694 
PB90-238478/GAR PC$75.00/MF A01 
International Trade Administration, Washington, DC. 
Eastern Europe Business Information Center. 
Slovak and Czechoslovakian Enterprises Looking 
for Joint Ventures (1989). 
Export ory information. 
Apr 90, 8 

See also ‘PB90-1 98292, PB90-198318, and PB90- 


Consists of the names of 152 Czech and Slovak com- 
panies interested in joint ventures. Specific information 
includes name of contact person, telephone number, 
and the type of joint venture being sought. 


050,695 

PB90-247693/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 

Dairy, Livestock, and Poultry: U.S. Trade and Pros- 
pects, June 1990. Featuring: Marketing Update; 
Trade Data: January-March. 

Foreign agriculture circular. 

Jun 90, 64p FDLP-5-90 

See also PB89-226740. 


The total exports of beef and veal in the first quarter of 
1990 are again at a record-setting pace. The volume, 
at 81,424 metric tons (MT), was up 3.4 percent and 
value, at $371.0 million, was up 6.8 percent over the 
same period last year. The top market was Japan, with 
49,693 metric tons, down 4 percent, valued at $243.5 
million, down 2.3 percent. The first quarter exports of 
U.S. pork were a record 23,517 metric tons valued at 
$85.6 million. 


050,696 

PB90-248501/GAR 

Foreign Agricultural Service, Washi 
ay Markets for U.S. Grain an 
Foreign agriculture circular. 

Jun 90, 27p EMG-6-90 

See also PB90-232778. 


The report for June 1990 a the potential effect 
re-unification of Germany will have on world grain 


PC A03/MF A01 
ion, DC. 
Products, June 


trade because of the changes (dramatically acceler- 
ated by re-unification) in East German grain production 
and utilization. 


050,697 

PB90-248568/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. 
Horticultural Products Review, July 1990. 

a, agriculture circular. 

Jul 90, 22p FHORT-7-90 

See also PB89-214100. 


U.S. exports of horticultural products to offshore desti- 
nations (destinations other than Canada) in April 1990 
totaled $242 million, just $2 million less than the same 
month last year. The decline was most strongly felt in 
fresh grapefruit, followed by very small declines in 
frozen french fries and raisins. 


050,698 

PB90-253113/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Dairy, 
Livestock and Poultry Div. 

Import Policy and Trade Analysis Division: Meat 
and Dairy Monthly Imports, June 1990. 

Foreign agriculture circular. 

Jun 90, 21p FDL-MT-6-90 

See also PB90-232703. 


The report includes im of cheese and other dairy 
products, subject to United States licensing require- 
ments from January through May 1990. 


050,699 


PB90-253121/GAR PC A03/MF A01 
Foreign Agricultural a. Washington, DC. Dairy, 
Livestock and Poultry Div. 
Import Policy and Trade Analysis Division: Meat 
= Dairy Monthly Imports, July 1990. 

“Tog agriculture circular. 
a 20p FDL-MT-7-90 
See also PB90-253113. 


The report includes United States licensed cheese and 
other dairy products requirements from January 
through June 1990. 


050,700 
PB90-257502/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. 
Dairy, Livestock, and Poultry: U.S. Trade and Pros- 
Frade July 1990. Featuring: Korea Beef Imports; 
rade Data: January-April. 
roe agriculture circular. 
ia 59p FDLP-6-90 
See also PB89-226740. 


On April 26, 1990, the United and Korea ee a beef 
agreement wherein Korea agreed to liberalize its beef 
import market by 1997. The agreement specified that 
Korea establish minimum access levels of 58,000 
metric tons, 62,000 mt, and 66,000 mt for 1990, 1991, 
and 1992, respectively. The positive effects of the 
agreement and strong beef demand in Korea have 
benefited U.S. Beef exporters. 


050,701 

PB90-924599/GAR Standing Order 
Food and Drug Administration, Rockville, MD. of 
Regulatory Affairs. 

Import Alerts: Base Manual for 1990 (April 1990). 
1990, 572p FDA-ORA-90/61 

Supersedes PB89-924599. 

— to the basic report available as PB90- 


Import Alerts identify problem commodities and/or 
shippers and provide guidance for import coverage. 
Import Alerts also identify products or shippers that 
have met the criteria for automatic detention. 


General 


050,702 


AD-A222 878/1/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 





Entrepreneurial Women in Public Relations: Why 
Open Collars. 

Master’s thesis. 

K. S. Humphrey. 1990, 178p Rept no. AFIT/CI/CIA- 
90-023 


This study explores the growing phenomenon of 
women in public relations who run their own business 
from home. Based on issues such as unequal pay and 
SS for women, feminine stereotypes, sexual 

jarassment and the difficulty in making adequate child 
care arrangements, the author explored whether 
sexual discrimination is a contributing factor toward 
women leaving companies and launching their own 
public relations business. Case studies of twelve open 
collar women in public relations were conducted. Each 
in-person interview gathered information from ques- 
tions, observations and documentations. Resulting in- 
formation was compared and contrasted to add insight 
into the open collar situation. The findings indicated 
that autonomy and flexibility were the main motivators 
for the women’s open collar move, and economic fea- 
sibility was an important factor. Lack of adequate child 
care was not found to be as direct an influence as the 
women’s strong desire to be able to spend time with 
their children. Promotion and salary discrepancies 
were of considerable concern to the women, but were 
not found to be the most important reasons they left 
their companies. Sexual harassment was considered a 
relief to get away from, but was not found to directly 
factor in the open collar move. None of the women 
experienced problems with stereotyping; all were re- 
spected as professionals. (sdw) 


050,703 


PB90-249210/GAR PC A04/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Efficient Estimation of Choice-Based Sample 
Models with the Method of Moments. 

Research memo. 

G. W. Imbens. 16 Nov 89, 63p FEW-417 


A new estimator is proposed for discrete choice 
models with choice-based sampling. Existing estima- 
tors suffer from a number of disadvantages. Several 
estimators are not efficient while those that are, are 
notoriously hard to compute. Another unappealing 
characteristic of some of these estimators, including 
those that are efficient, is that if one replaces some of 
the parameters of the optimatization program by their 
probability limits, one estimates the resulting param- 
eters with less accuracy. The new estimator is efficient 
while relatively easy to compute. Its form also sheds 
light on the causes of the aforementioned counter-in- 
tuitive results. 


050,704 


PB90-249236/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Method to Construct Moments in the Multi-Good 
Life Cycle Consumption Model. 

Research memo. 

B. Melenberg, and R. Alessie. Nov 89, 47p FEW-419 


Life cycle consumption models are often estimated by 
using the intertemporal relationships implied by the 
Euler equations. In the paper the authors present a 
method to construct such Euler equations and, more 
generally, moments, if one allows for quite general for- 
mulations of the life cycle consumption model. For ex- 
ample, one may wish to allow for intertemporally non- 
additive (expected) utility or one may wish to include 
(next to the lifetime wealth budget constraint) addition- 
al (inequality) constraints, such as liquidity constraints. 
The construction of the moments will be on the basis 
of the first order conditions which the authors derive by 
application of a generalized Lagrange multiplier rule. In 
case of more than one good per period, the authors 
also allow for within period uncertainty in addition to 
intertemporal uncertainty. As a consequence, the first 
order conditions not only lead to intertemporal Euler 
equations but also to intratemporal moments instead 
of the intratemporal identities between marginal utili- 
ties which usually show up. The construction of mo- 
ments is illustrated by some examples of particular 
multi-good life cycle consumption models. 


050,705 


PB90-249244/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 


Liquidity Constraints and the Keynesian Corridor. 
Research memo. 

T. van de Klundert, and A. B. van Schaik. Mar 90, 
35p FEW-429 


The paper analyses the role of credit constraints in a 
macroeconomic model with sluggish prices. Three 
regime are distinguished. If there is excess demand for 
loans the regime of credit rationing applies. In a situa- 
tion of overliquidity the Wicksellian overinvestment 
regime comes into force. Between these extremes the 
economy is in the Keynesian regime with price adjust- 
ment and investment depending on the rate of capac- 
ity utilization. The dynamics of the system is character- 
ized by a corridor a la Leijonhufvud. Inside the corridor 
the system is stable and exhibits hysteresis. Outside 
the corridor the model is unstable as a result of overin- 
vestment (Wicksellian cumulative process) or underin- 
vestment (credit rationing regime). 


050,706 


PB90-249285/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
System-Theoretic Trends in Econometrics. 
Research memo. 

J. M. Schumacher. Mar 90, 36p FEW-432 

Prepared in cooperation with Centrum voor Wiskunde 
en Informatica, Amsterdam (Netherlands). 


This is a brief survey of some recent research trends in 
econometrics which make extensive use of techniques 
developed in system theory. In particular, attention is 
directed to the following subjects: cointegration, error 
correction, and the representation of systems; path 
controllability, system inversion, and trackability; 
inputs, outputs, and errors-in-variables. 


050,707 


PB90-249293/GAR PC A04/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Optimal Dynamic Environmental Policies of a 
Profit Maximizing Firm. 

Research memo. 

P. M. Kort, P. M. J. J. van Loon, and M. Luptacik. 
1990, 55p FEW-433 


The authors study the optimal environmental policy of 
the firm for different scenario’s dependent on (costs 
of) production technologies, financing costs and gov- 
ernmental policy. The governmental measures to be 
considered are: investment grants on cleaner produc- 
tion technologies and on abatement activities; taxes 
imposed on environmental pollution. The problem will 
be defined as an optimal control model. In the model, 
the firm influences its pollution output through the 
choice of its production technology. Available are a 
more capital-extensive and dirty activity, a more cap- 
ital-intensive and clean activity, and an abatement ac- 
tivity that eliminates pollution completely or partially. 


050,708 


PB90-249301/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Optimal Dynamic Profit Taxation: The Derivation of 
Feedback Stackelberg Equilibria. 

Research memo. 

R. Gradus. 1990, 33p FEW-434 

Sponsored by Organisatie voor Toegepast Natuurwe- 
tenschappelijk Onderzoek, The Hague (Netherlands). 


A framework is developed for determining optimal 
profit taxation for a welfare-maximizing government. It 
is shown that there is a dynamic trade-off between 
public consumption now and in the future. Two possi- 
ble solutions are derived. The first solution, which is 
the formal outcome of an open-loop Stackelberg equi- 
librium of a game between government and firms, is 
time-inconsistent. The second solution, which corre- 
sponds to a feedback Stackelberg equilibrium, is time- 
consistent, but yields a lower value of steady-state util- 
ity. The outcome of the feedback Stackelberg equilibri- 
um depends on the number of firms in this economy. if 
the number of firms is large, this equilibrium coincides 
with the open-loop Nash solution. Furthermore, dy- 
namic paths are shown if the economy goes from its 
feedback to its open-loop steady state. 


050,709 


PB90-250465/GAR PC A03/MF A01 
Bell (James) and Associates, Inc., Arlington, VA. 


050,711 


CHEMISTRY 
Analytical Chemistry 


Cost and Impact of Federal Regulation on Small 
versus Large Business Retirement Plans: Execu- 
tive Summary. 

J. Trutko, J. Gibson, D. Kennell, A. Brooks, and T. 
Savala. Jun 90, 19p 

Contract SBA-3058-0A-88 

See also PB90-250473. Prepared in cooperation with 
Lewin/ICF, Washington, DC. Sponsored by Small 
Business Administration, Washington, DC. 


The purpose of the study is to examine the administra- 
tive burden and costs of retirement pian regulation on 
plans sponsored by small versus large businesses. To 
address the study questions, data were collected on 
the actual costs of (1) plan formation, (2) on-going ad- 
ministration, and (3) compliance with regulatory 
change from over 50 pension plan service providers. 
These data provide estimates of administrative costs 
as a percentage of total pension contributions and av- 
erage cost per employee. At the same time, informa- 
tion was also collected about what service providers 
felt were the most burdensome and costly aspects of 
plan administration and pension plan regulations. 
Case studies of eleven small and two large businesses 
were also conducted, which were intended to provide 
the practical experience and detail necessary to con- 
duct in-depth analyses of major aspects of administer- 
ing plans. These interviews, which were typically with 
the owner-operator and/or benefits administrator of 
the firm, also provided detail on the ways in which 
plans have been (and will be) affected by changes in 
pension plan regulations. Finally, existing data sources 
were used to analyze recent trends in plan formation 
and terminations. 


050,710 


PB90-250473/GAR PC A07/MF A01 
Bell (James) and Associates, Inc., Arlington, VA. 

Cost and Impact of Federal Regulation on Small 
versus Large Business Retirement Plans: Final 
Report. 

J. Trutko, J. Gibson, D. Kennell, A. Brooks, and T. 
Savala. Jun 90, 138p 

Contract SBA-3058-0A-88 

See also PB90-250465. Prepared in cooperation with 
Lewin/ICF, Washington, DC. Sponsored by Small 
Business Administration, Washington, DC. 


The purpose of the study is to examine the administra- 
tive burden and costs of retirement plan regulation on 
plans sponsored by small versus large businesses. To 
address the study questions, data were collected on 
the actual costs of (1) plan formation, (2) on-going ad- 
ministration, and (3) compliance with regulatory 
change from over 50 pension plan service providers. 
These data provide estimates of administrative costs 
as a percentage of total pension contributions and av- 
erage cost per employee. At the same time, informa- 
tion was also collected about what service providers 
felt were the most burdensome and costly aspects of 
plan administration and pension plan regulations. 
Case studies of eleven small and two large businesses 
were also conducted, which were intended to provide 
the practical experience and detail necessary to con- 
duct in-depth analyses of major aspects of administer- 
ing plans. These interviews, which were typically with 
the owner-operator and/or benefits administrator of 
the firm, also provided detail on the ways in which 
plans have been (and will be) affected by changes in 
pension plan regulations. Finally, existing data sources 
were used to analyze recent trends in plan formation 
and terminations. 
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AD-A222 696/7/GAR 
Aquanautics Corp., Alameda, CA. 
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Soanstvie Uieeteeden. 


Final rept. Nov 88-May 89. 

E. S. De Castro, and M. E. Meyerhoff. Mar 90, 28p 
USAFSAM-TP-89-20 

Contract F33615-88-C-0638 

Prepared in cooperation with Michigan Univ., Ann 


This report is on the preliminary development of a new 
kind of oxygen sensor. Based on sensing a potentio- 
metric signal from oxygen-specific compounds, this 
approach offers a potentially stable, reliable, and 
vastly simplified sensor. The report represents two 
configurations for the oxygen-specific compound 
(oxygen reagent). One makes use of the reagent in a 
thin solution film confined by a membrane. The other 
uses the reagent immobilized in a polymer film, without 
any additional solvents. This last embodiment is es- 
sentially a solid-state probe of oxygen. This report 
demonstrates the feasibility of such an approach by 
reviewing relevant work dealing with (1) proof of princi- 
ple, (2) calibration curves over a range of oxygen pres- 
sure, (3) temperature effects, and (4) pressure effects. 
Keywords: Oxygen sensor, Solid-state. (jes) 


050,712 

AD-A222 809/6/GAR PC A03/MF A01 
Office of Naval Material, Washington, DC. Systems Ef- 
fectiveness Branch. 

Analysis of Soil Samples for Chemical Warfare 
Agents: Canadian Contribution to a Multinational 
Round Robin Analytical Exercise. 

Memorandum rept. 

P. A. D’Agostino, L. R. Provost, T. W. Sawyer, and 
M. T. Weiss. Apr 90, 35p Rept no. DRES-SM-1331 


VX and two VX related compounds, diethyl methyl- 
phosphonate and bis(2-(diisopropylamino)ethyl) disul- 
fide, were confirmed at the 2 to 40 micrograms/gram 
level as the principal components in three of four soil 
samples distributed by Finland as part of a multination- 
al round robin exercise designed to evaluate laborato- 
ry methodologies. Several other compounds related to 
VX, were also identified in extracts of the soil samples. 
Keywords: Gas chromatography, Canada, Soil sam- 
ples, Diethyl methylphosphonate, Mass spectrometry, 
Bis(2-(diisopropylamino)ethyl) disulfide, Bioassay, De- 
fence research establishment suffield(dres), VX, Mili- 
tary chemical agents, International relations, Neuron, 
Tissue culture, Chemical agent detection. (jg) 


050,713 

AD-A223 070/4/GAR PC A03/MF A01 

Chemical Research, Development and Engineering 

Center, Aberdeen Proving Ground, MD. 

Wear Metal Analysis in Engine Oil by Microwave 
nm and Atomic Absorption Spectroscopy. 

Final rept. Aug 87-Jan 88. 

W. T. Muse. May 90, 14p Rept no. CRDEC-TR-167 


Digestion procedures are described for the analysis of 
wear metals in National Pureau of Standards (NBS) oil 
samples by a closed vessel microwave digestion 
system. Samples were analyzed by flame atomic ab- 
sorption spectroscopy. Recoveries of Al, Fe, Ni, Cu, 
and Pb in the 300-ppm NBS oil ranged from 98 to 
103% with standard deviations from 3 to 14%. This 
method serves as a relatively quick matrix destruction 
technique for the quantitation of metals in oil. Key- 
words: Aluminum, Iron, Microwave digestion, Atomic 
aaa Lead, Nickel, Copper, Metal anaiysis, Oil. 
S 


050,714 

AD-A223 081/1/GAR PC A02/MF A01 
Cornell Univ., Ithaca, NY. Baker Lab. 

lon Image Detection with a Microchannel Plate 
Evaluated by Using a Charge Coupled Device 
Camera. 

Technical rept. 

D. S. Mantus, and G. H. Morrison. 1990, 10p Rept 
no. TR-29 

Contract N00014-80-0538 

Pub. in Analytical Chemistry, v62 p1148-1155 1990. 


The performance of the ion image detection system in 
ion microscopy is characterized in detail. Using a 
charge coupled device (CCD) slow scan camera, it is 
possible to isolate the behavior of the microchannel 
plate/fluorescent screen (MCP/FPS) used to detect 
the incoming ions. The highly quantitative and repro- 
ducible behavior of the D system allows for the 
analysis of MCP/FS linearity, mass dependence, ho- 
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mogeneity, and noise characteristics. The response of 
the MCP/FS is highly linear at all applied voltages. The 
mass dependence is complex but can be interpreted in 
the context of ion-induced electron emissiom from a 
solid surface and the nature of the MCP sensitive sur- 
face. On extended use of MCP suffers from a loss of 
sensitivity near its center, which is slightly corrected by 
the nature of the camera optics. The background noise 
can be separated into instrumental noise form the 
postmagnet ion pump of the ion microscope and back- 
ground events inherent to the MCP. The signal-noise 
relationship is studied by using the various means of 
increasing signal and gives rise to ideal detection pa- 
rameters. The overall performance of the MCP/FS is 
assessed and the significance of the observed behav- 
ior to MCP based ion detectors is discussed. Key- 
words: Reprints. (rh) 


050,715 

AD-A223 208/0/GAR PC A06/MF A01 
Naval Research Lab., be oy DC. 

Laboratory Evaluation of a Colorimetric Hydrazine 
Dosimeter. 

Final rept. 

K. P. Crossman, P. T. Carver, J. R. Wyatt, S. L. 
Rose-Pehrsson, and A. Thurow. 12 Jun 90, 104p 
Rept no. NRL-MR-6668 

Prepared in collaboration with GEO-Centers, Inc., Fort 
—_ MD., and Wiltech Corp., Kennedy Space 
Center, FL. 


A passive, colorimetric dosimeter badge was manufac- 
tured for NASA by GMD Systems. The badge consist- 
ed of two indicators: para-dimethylaminobenzalde- 
hyde (PDAB) and vanillin. When exposed to hydrazine 
or monomethylhydrazine (MMH), the PDAB turns 
orange and the vanillin turns yellow. The intensity of 
the color is proportional to the concentration in the en- 
vironment. A color wheel was also manufactured to 
evaluate the color and estimate the dose of hydrazine 
for each indicator. The laboratory investigations and 
the preliminary results of the field test indicate that the 
badge is qualitatively accurate with few interferences. 
The badges were exposed for sample times between 
0.25 and 16 hours at different concentrations of hydra- 
zine and MMH. The badges were evaluated for lineari- 
ty, relative humidity effects, and interferences. The 
evaluation was conducted at the Naval Research Lab- 
oratory and Wiltech at the Kennedy Space Center. The 
badges responded with a measurable color change in 
each test. At low dose and short sample times, there 
was much scatter in the dose measured. The badges 
saturated, exceeding the darkest color on the color 
wheel after 8 TLV-hours. Relative humidity has little 
effect on the badge responses. Sunlight was an inter- 
ferent for PDAB, hee it yellow. Tobacco smoke was 
an interferent for vanillin, turning it pink-purple. Key- 
words: Colorimetric dosimeter, Vapor detection, Do- 
simetry, Monomethyl hydrazine, Hydrazine, Passive 
detection, Para-dimethylaminobenzaldehyde (PDAB), 
Monomethylhydrazine (MMH), Nuclear instrumenta- 
tion, Test and evaluation, Indicators. (JG) 


050,716 

DE90010667/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. School of Chemistry. 
Fundamental studies with a monodisperse aero- 
sol-based liquid chromatography/mass spectrom- 
etry interface (MAGIC-LC/MS). Progress report, 
September 1, 1985-November 30, 1989. 

R. F. Browner. May 89, 12p DOE/ER/13435-4 
Contract FG05-85ER13435 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A number of accomplishments have been made during 
the term of this grant. These include both technical as- 
pects of the project, and developments associated 
with commercial development of the MAGIC- LC/MS 
interface. Technical advances have been made 
through a number of detailed studies of fundamental 
processos occurring with the interface. These have led 
lu substantial improvements in the performance of the 
interface many of which are detailed below. Of particu- 
lar importance has been a major improvement in de- 
tection capabilities. At beginning of this grant period, 
sensitivity for many compounds was in the high (mu) 

to low mg range. Presently, full-scan (40-400 daltons 
electron impacts mass spectra may be obtained for 
many compounds with typically 10--50 ng of material 
injected on column. Selected ion monitoring gives de- 
tection limits in the range of 100--1000 pg. These fig- 
ures are particularly noteworthy because they repre- 
sent values which fall between 3--10x the lowest de- 


tection limits possible with the same instrument when 
used in a GC/MS mode. 


050,717 

DE90010811/GAR PC A03/MF A01 
Delaware Univ., Newark. Dept. of Chemistry. 

Studies of the analyte-carrier interface in flow in- 
jection analysis. Project report, June 1, 1987-De- 
cember 1, 1989. 

Tk rept. 

S. D. Brown. 1990, 27p DOE/ER/13542-4 

Contract FG02-86ER13542 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The chemical analysis of species in flowing solution 
has become popular because it provides a low-cost, 
rapid way to automate many classical methods. Most 
of the classical methods used to detect the products of 
the reaction between analytes and reagents in the car- 
rier are not specific enough to permit direct multicom- 
ponent analysis of even relatively simple mixtures, 
however. Two possible routes to enhancing the speci- 
ficity of the detector are available: (1) enhance the 
specificity of detection through a competitive reaction 
of analytes with a species in the carrier, thereby using 
the dispersion and diffusion properties of flowing sys- 
tems to effect a distribution of detectable species 
across the injected bolus, or (2) use a rapidly scanned 
detector in concert with mathematical methods for en- 
hancing spectral selectivity. The first method is a com- 
petitive kinetic analysis carried out in a flowing 
medium, with a dispersion-controlled mixing of reac- 
tants. The second is a direct multicomponent analysis, 
applied to a transient sample. The two approaches 
share some common features, since kinetic and dis- 
persion effects complicate the multicomponent analy- 
sis, and because rapid spectral measurement is nec- 
essary to map the distribution of reactants and prod- 
ucts which is required to evaluate the kinetics of a dis- 
persion-controlled, competitive chemical reaction. The 
project has as goals the study of rapid multicomponent 
analysis of transient — in flowing media, the in- 
vestigation of chemical reactions at interfaces, and the 
investigation of the effects of competition on the distri- 
bution products from an interfacial reaction. Work re- 
quired to meet these ka includes development of 
new methods for rapid multicomponent analysis, and 
the examination of newer methods of detection for in- 
terfacial and transient species. 


050,718 


DE90011167/GAR 
Argonne National Lab., IL. 
Secondary neutral mass spectrometry using 
three-color resonance ionization: Os detection at 
pas ppb level and Fe detection in Si at the 40 ppt 
evel. 

M. J. Pellin, C. E. Young, W. F. Calaway, J. E. 
Whitten, and D. M. Gruen. 1990, 17p CONF- 
9005198-1 

Contract W-31109-ENG-38 

The Royal Society’s discussion meeting on trace anal- 
ysis, London (UK), 2-5 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegibie in microfiche 
products. 


PC A03/MF A01 


Among the many uses of resonantly enhanced multi- 
photon ionization (REMPI) spectroscopy, secondary 
neutral mass spectrometry (SNMS) is both one of the 
most demanding and one of the most important. Re- 
cently, we have demonstrated that the selectivity of 
REMPI, and thus the sensitivity of SNMS, can be 
greatly enhanced using resonant excitation schemes 
involving multiply resonant processes. Of particular in- 
terest, is the use of autoionizing resonances, reson- 
ances with energies in excess of the ionization poten- 
tial of the atom, in the REMPI process. The use of au- 
toionizing resonances can reduce the laser intensity 
required to saturate the ionization process by more 
than an order of magnitude. This reduction can strong- 
ly reduce nonresonant ionization of background substi- 
tuents enhancing the signal to noise of the SNMS 
measurement. While this approach to laser ionization 
SNMS is generally applicable, the three-color ioniza- 
tion method has been demonstrated using two widely 
disparate yet important systems. 42 refs., 8 figs. (ERA 
citation 15:035169) 


050,719 


PB90-254426 Not available NTIS 





National Bureau of Standards (NML), Gaithersburg, 
MD. Office of Standard Reference Data. 

NBS/EPA Data Base of Evaluated Electron loniza- 
tion Mass Spectra. 

Final rept. 

W. L. Budde, S. G. Lias, S. R. Heller, and G. W. A. 
Milne. 1989, 2p 

Pub. in the Wiley/NBS (National Bureau of Standards) 
Registry of Mass Spectral Data, v1 pxii-xiii 1989. 


The publication presents a collection of 44,205 evalu- 
ated electron ionization mass spectra of individual sub- 
stances. The spectra are given in bar graph format 
over the full mass range. Each spectrum is accompa- 
nied by a Chemical Abstracts Service Registry 
Number, a Chemical Abstracts Collective Index sub- 
stance name, a molecular formula, a molecular weight, 
and a structural formuia. 


050,720 


PB90-254459 Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Gas and Particulate Science Div. 

Detection: Overview of Historical, Societal, and 
Technical issues. 

Final rept. 

L. A. Currie. 1988, 62p 

Pub. in ACS (American Chemical Society) Symposium 
Series Detect. Anal. Chem., v361 p1-62 1988. 


Practical societal needs and basic scientific advances 
frequently rely on Measurement Processes possess- 
ing specified detection capabilities with acceptable 
probabilities of false positives and false negatives. The 
first part of the overview introduces the basic concept 
of (chemical) detection, together with its applicability to 
selected societal problems such as the detection of 
natural hazards and the implementation of certain reg- 
ulations. Basic scientific measurement issues related 
to assumptions and their validity, and hypothesis test- 
ing in relation to analyte detection are next introduced. 
Part two comprises a brief historical review, highlight- 
ing major contributions to the concept and realization 
of detection in chemical applications primarily over the 
last two decades. The current state-of-the-art in chem- 
istry is then considered. Part three is the most exten- 
sive, as it seeks to expose most of the technical issues 
involved in deriving meaningful detection decisions 
and detection limits, considering the overall Chemical 
Measurement Process. 


Basic & Synthetic Chemistry 


050,721 


AD-A222 594/4/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Thermal Jetting Effects of SHS Reacted Titanium 
Diboride. 

Technical rept. 

T. Kottke, A. Niiler, and L. J. Kecskes. Apr 90, 30p 
Rept no. BRL-TR-3822 


Thermal jets consisting of rapidly evolving gaseous 
and particulate materials are formed during the highly 
exothermic,well contained TiB2 SHS reactions. The 
relative magnitudes of the effects of ignition location, 
precursor powder weight, boron type, titanium purity 
and nozzle orifice dimension on the jetting action have 
been measured. The thermal effects of the jets on sur- 
rounding materials are found to be strongly correlated 
with the amount of product material ejected from the 
reaction vessel. In particular, the most active param- 
eters have been determined to be the nozzle orifice 
size and the type of precursor powder. This study has 
also yielded a method for controlling the deposition of 
jet materials onto nearby surfaces. Keywords: Titani- 
um diboride, Solid combustion, Exothermic. (JES) 


050,722 


AD-A222 615/7/GAR PC A03/MF A01 
University of Southern California, Los Angeles. 


Composite Materials with improved Properties in 

Compression: Synthesis of 3-Methylene-1,1-Dich- 

lorosilacyciobutane and _  1,1-Dichiorosilacycio- 
t-3-ene. 

nterim rept. 

R. Damrauer, A. Laporterie, G. Manuel, Y. T. Park, 

and R. Simon. 9 May 90, 12p 

Contract NO0014-89-J-1961 


Seen have played an important role in the 
development of modern silicon chemistry. For exam- 
ple, silacyclobutanes serve as precursors to carbon- 
silicon double bonded intermediates silenes as well as 
to pentacoordinate silicon anions in the gas phase. Si- 
lacyclobutanes also undergo facile ring = po- 
lymerization. Despite the importance of this ring 
system surprisingly few functionalized silacyclobu- 
tanes and silacyclobutenes have been prepared. Key- 


words: Dbleresinysapent?- ene, Dichiorosila cy- 
oo Synthesis, Reactive silicon heterocycles. 


050,723 

AD-A222 679/3/GAR PC A02/MF A01 
Naval Research Lab., Washington, DC. 

Synthesis of Reactive Fiuoroaliphatic Diamines. 
Technical rept. 

J. R. Griffith, A. E. Mera, and K. Baum. 30 May 90, 
9p Rept no. TR-4 


The synthesis of reactive fluoroaliphatic diamine has 
been accomplished through the use of peptide block- 
ing group and coupling techniques. Also, the synthetic 
route to these diamines and their dihydrobromide saits 
has been improved over that of a recently published 
procedure. Keywords: Fluoropolymers, Aliphatic fluoro 
monomers, Blocking group techniques. (jg) 


050,724 

AD-A222 688/4/GAR PC A02/MF A01 
New Orleans Univ., LA. Dept. of Chemistry. 
Oxidatively Assisted Alkylations of Sodium Nitro- 
cyanamide and Sodium Azide. 

Technical rept. 

T. Manimaran, L. T. Wolford, and J. H. Boyer. 1989, 
6p Rept no. TR-33 

Contract N00014-85-K-0896 

Pub. in Jni. Chemical Research (m), p2525-2532 1989. 


Chloroperbenzoic acid (HCPBA) oxidatively assisted 
reactions at 25 deg C between straight chain primary 
alkyl iodides and sodium nitrocyanamide to give corre- 
= alkyl nitrocyanamides (M-alkylation) and H- 
alkoxy-N’-cyanodiazene H-oxides (O-alkylation). Each 
aint nitrocyanamide thermolysed to an alkyl isocycan- 
ate. In the absence of of oxidative assistance sodium 
nitrocyanamide suspended in an inert solvent (25 deg 
C to 110 deg C) did not convert straight chain primary 
alkyl halides. Simple secondary and tertiary alkyl io- 
dides and isobutyl iodide in the presence of MCPBA 
and sodium nitrocyanamide were converted to intrac- 
table mixtures that did not contain detectable amounts 
of alkyl nitrocyanamides, isocyanates, or H-alkoxy-H’- 
cyanodiazine H-oxides. This differential reactivity be- 
tween the various types of alkyl iodides was supported 
by a similar conversion of straight chain primary alkyl 
iodides to corresponding azides and other alkyl iodides 
to intractable mixtures on treatment with sodium azide 
under conditions that brought about no reaction in the 
absence of oxidative assistance by MCPBA. Alkyl io- 
dides were unreactive to sodium cyanate in the pres- 
ence or absence of peroxides. Keywords: Alkylation, 
Chemical reactions, Oxidation, Sodium nitrocyana- 
mide, Sodium, Azide, MCPBA, Reprints. (jg) 


050,725 

AD-A222 689/2/GAR PC A01/MF A01 
New Orleans Univ., LA. Dept. of Chemistry. 
N-Alkoxyl-N’-Cyanodiazene N-Oxides. 

Technical rept. 

T. Mainimaran, L. T. Wolford, E. D. Stevens, J. H. 
Boyer, and C. Klein. 1989, 3p Rept no. TR-34 
Contract NO0014-85-K-0896 

Pub. in Jnl. Chemical Research (s) p330 1989. 


The identity of an N-aikoxy-N’-cyanodiazene N-oxide 
has been confirmed by an X-ray crystallographic analy- 
sis. An exceptional predominance of O-aikylation has 
been found in two examples which gave mixtures of 
syn- and anti-isomers of N’-cyano derivatives and of 
the rarely encountered N-alkoxydiazene N-oxides. A 
product, C7H10BrN3O2 has now been identified as a 
mixture of the syn- and anti-isomers of trans-N-(2-bro- 
mocyclohexyloxy)-N’-cyanodiazene N-oxide. Key- 
words: N-Alkoxy-N’-Cyanodiazene N-Oxides, Isomers, 
Organic chaniaby, Reprints. (jg) 


050,730 


CHEMISTRY 
Basic & Synthetic Chemistry 


050,726 
Pittsburgh Univ. PA. Dept. of Chemi 
rgh Univ., PA. | 
Transition-Metal Derivatives of 
(eoumnee: X-Ra Cc Structures of 
SP3CI4PhPPh2, N3P3Ci PPh2.Cr(CO)5, and 
N3P3CI4PhPPh2.Ru3(CO)11. 
H. R. Allcock, |. Manners, M. N. Mang, and M. 
Parvez. 1990, 9p ARO-25280.6-CH 


Contract DAAL03-88-K-0112 
Pub. in Inorganic Chemistry, v29 n3 p522-529 1990. 


The synthesis of macromolecules that function as car- 
rier species for transition metals is of considerable in- 
terest because of their potential application as elec- 
troactive materials and Lye ang pas catalysts. 
This report describes the 

zenes in which metals are bound to Me 

rus atoms by covalent bonds, via ssenanaien to skel- 
etal nitrogen atoms, or by the use of pendent ot nw 
spacer groups. A prudent prerequisite for the syn 

of such high polymeric species is the initial examina- 
tion of prototype systems at the small molecule level. 
Keywords: Reprints, Transition metals, Phosphates, 
Phosphinophosphazenes, X-ray crystal structures, 
Polymers. (jg) 
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AD-A222 800/5/GAR PC — A01 
Naval Ocean Systems Center, Mee Diego, C. 

Bimanes (1,5-Diazabicycio(3.3. D\Ocaadiondiones) 
Laser Activity in syn-Bimanes. 

Technical rept. no. 16, 1 Jun 89-31 May 90. 

E. D. Stevens, J. H. Boyer, C. M. Lau, |. R. Politzer, 
and K. aa 24 May 90, 40p Rept no. NOSC/ 
TR-16-ON 


The conversion of 3-methyl-4-benzyl-4-chioro-2-pyra- 
zolin-5-one 10b was catalyzed by a ow of potassi- 
um fluoride and alumina ive 

(methyl,benzyl)bimane 6 (62%) without detectable ‘or- 
mation of the anti isomer A6(a 1:1 mixture (87%) of the 
isomers 6 and A6 was obtained when the catalyst was 
potassium carbonate). Keywords: Syn-Bimanes, Laser 
activity, Synthesis of syn-bimanes, ‘oscopic and 
laser action properties of syn-bimanes, Isomers. (JG) 


050,728 


AD-A222 874/0/GAR PC A02/MF A01 

New Orieans Univ., LA. Dept. of Chemistry. 

Nitrosamines from N, stituted Hydrazines 

via Hydrazones of Dinitrotormaldehyde and Ethyl 

Nitroglyoxylate. 

Technical rept. 

— and A. M. Krishnan. 1990, 9p Rept no. 
3 

Contract N00014-85-K-0896 

Pub. in Jnl. of Chemical Research (M), p201-213 1989. 


No abstract available. 


050,729 


AD-A222 875/7/GAR PC A02/MF A01 

New Orleans Univ., LA. Dept. of Chemistry. 

Nitrodibromoacetonitrile: An Agent for Bromina- 

tion and for the Formation of Adducts Formally 

Derived from Cyanonitrocarbene. 

Technical rept. 

y Boyer, and T. Manimaran. 1989, 7p Rept no. 
-29 

Contract N00014-85-K-0896 

Pub. in Jnl. of the Chemical Society, Perkin Transac- 

tions 1: Organic and Bio-Organic Chemistry (England), 

p1381-1385 1989. 


The reactions of nitrodibromoacteonitrile (NDBA) with 
alkenes, aromatic compounds, amines, and sulphides 
have been studied. Products were formally derived 
from bromine or nitrocyanocarbene except for bis(2- 
bromocyclohexy)nitroacetonitrile, an adduct (2:1) ob- 

tained from cyclohexene and NDBA. 2,3-Dimethyibut- 
2-ene was converted into 3-cyano-4,4,5,5-tetramethyl- 
4-5-dihydroisoxazole 2-oxide and 2, 3-dibromo-2, 3-di- 
methylbutane. Keywords: Reprints, Organic chemistry, 
NDBA, , Benzene, Benzoyl cyanide, Nitrodibro- 
moacetonitrile, Bromination, Cyanonitrocarbene. (JG) 
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AD-A222 876/5/GAR PC A01/MF A01 
New Orleans Univ., LA. Dept. of Chemistry. 
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Oxidatively Assisted ~~ oe, of Sodium Nitro- 
cyanamide and Sodium Azi 

Technical rept. 

T. Manimaran, L. T. Wolford, and J. H. Boyer. 1989, 
3p Rept no. TR-32-DNR 

Contract N00014-85-K-0896 

Pub. in Jnl. of Chemical Research (S), p331 1989. 


Although various types of alkyl halides are converted 
into corresponding isocyanates (63-95%) on treat- 
ment with silver nitrocyanamide (explosive), the useful- 
ness of hypervalency in the replacement of iodine in 
alkyl iodides has now afforded the replacement of 
silver nitrocyanamide with sodium nitrocyanamide 
(non-explosive) in certain reactions. m-Chloroperben- 
zoic acid (MCPBA) oxidatively assisted a reaction at 25 
C between a straight-chain primary alkyl iodide and 
sodium nitrocyanamide to give the corresponding alkyl 
nitrocyanamide (1) (major product) (N-alkylation) and 
an N-alkoxy-N’-cyanodiazene N-oxide (2) (minor prod- 
uct) (O-alkylation). Alkyl nitrocyanamides thermolysed 
(neat or in benzene. 80 C) nearly quantitatively to alkyl 
isocyanates (Scheme). With or without the presence of 
MCPBA, sodium cyanate was unreactive towards an 
alkyl iodide under comparable conditions. (JES) 


050,731 

AD-A222 988/8/GAR PC A01/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Synthesis and Characterization of 3-5 Organo-Me- 
tallic Compounds. 

Final rept. 1987-1989. 

O. T. Beachley. 7 Jun 90, 5p 

Contract N00014-87-K-0266 


Two very significant advances in the understanding of 
the formation of bonds between group 13 and group 
15 elements have been achieved. (1) The substituents 
bonded to the group 13 element can have a dramatic 
effect on the ease of the elimination reaction with 
group 15 bases having acidic protons. (2) Indium(|) 
compounds react with elemental phosphorus (P4) at 
the remarkably low temperature of 175 deg C to form 
Indium phosphate. Both of these scientific advances 
have provided the bases for applications for United 
States patents and have provided the background 
necessary to develop new precursors for deposition of 
group 13-15 materials, hopefully of electronic quality. 
Keywords: Group 3 compounds, Group 5 compounds, 
Organometallic compounds, Indium, Phosphorus. (jg) 


050,732 

AD-A222 990/4/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. 

Synthesis and Structure of Stibaindoles. 

Technical rept. 

S. L. Buchwald, R. A. Fisher, and B. M. Foxman. 6 
Jun 90, 8p 

Contract N00014-88-K-0307 


Recent applications of main group organometallic 
compounds in the materials sciences has dramatically 
increased the interest in developing new and more se- 
lective synthetic routes to main group organometallic 
compounds. The first synthesis and structural charac- 
terization of a new class of metalloid-heterocycle, sti- 
baindoles, has been accomplished by the application 
of a transmetallation strategy from zirconium. The 
facile formation, and ready isolation, of these new 
compounds bodes well for the role early transition 
metal complexes may play in the discovery of new and 
valuable classes of main group compounds. Key- 
words: Main group metallacycles, Solid state inorgan- 
ic, Metal polymers, Sulfur, Stibaindoles, Organometal- 
lic compounds, Zirconium, Materials science. (jg) 


050,733 

AD-A223 016/7/GAR PC A02/MF A01 
New Orleans Univ., LA. Dept. of Chemistry. 
N-Alkoxyl-N’-Cyanodiazene N-Oxides. 

Technical rept. 

T. Manimaran, L. T. Wolford, E. D. Stevens, J. H. 
Boyer, and C. Klein. 1989, 8p Rept no. TR-35 
Contract N00014-85-K-0896 

ak in Jnl. of Chemical Research (M) p2514-2524, 
1989. 


The identification of C7H10N302Br, a product previ- 
ously reported from a reaction between trans-1,2-di- 
bromocyclohexane and silver nitrocyanamide, as a 
mixture of trans-syn- and trans-anti-N-(2-bromocycio- 
hexyloxy)-N’-cyanodiazene N-oxide (2a,b) was based 
on delta sigma signal pairs at 106.72, 108.15 (NCN) 
and 86.17, 86.75 (CHO) and confirmation of the struc- 
ture of the trans-anti- isomer (2b) by an X-ray crystallo- 
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graphic analysis. A reaction between 2-bromoadaman- 
tane and silver nitrocyanamide gave a mixture of syn- 
and anti-N-(2-adamantyloxy)-N’-cyanodiazene N-oxide 
(3) (62%) and a trace amount of adamantan-2-yl iso- 
cyanate (4). Keywords: Reprints, N-alkoxyl-N’-cyano- 
diazene N-oxides, Isomers, Molecular structures. (jg) 


050,734 

AD-A223 054/8/GAR PC A03/MF A01 
North Carolina State Univ. at Raleigh. Dept. of Chemis- 
try. 

Synthesis of Ring Fluorinated Pyrazoles and Isox- 
azoles. The Effect of 2-Fiuoro and 2-Chioro Substi- 
tuents on the Keto-Enol Equilibria of 1,3-Dike- 
tones. (Final Report, May 25, 1988-May 18, 1990). 
Master’s thesis. 

J. C. Sloop. May 90, 41p 


To develop a synthesis of ring fluorinated heterocy- 
cles. A variety of pyrazoles and isoxazoles can now be 
prepared conveniently in one step, starting from their 
corresponding 2-fluoro-1,3-diketones, using ETOH as 
the solvent and an acid as the catalyst. The effect of 
fluorine and chlorine on the keto-enol equilibria of 1,3- 
diketones was also examined and rationalized on the 
basis of stereoelectronic effects. Fluoro-pyrazoles; 
Fluoro-isoxazoles; Organic compounds; 2-fluoro-1,3- 
diketones; Theses; ETOH; Keto-emolequilibria; Ethyl 
alcohol. (jg) 


050,735 

AD-A223 117/3 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Reaction of Cysteine(s) with Phenyldichioroarsine. 
K. Dill, R. J. O'Connor, and E. L. McGown. 1990, 4p 
Distribution: Pub. in Inorganica Chimica Acta, v168 
p11-14 1990. No copies furnished by DTIC/ NTIS. 


In order to further our studies dealing with the interac- 
tion of organic arsenicals with biological sulfhydryl- 
containing molecules, we investigated the reaction of 
phenyldichloroarsine with L-cysteine, and two deriva- 
tives of L-cysteine in methanol-d4. We found that cys- 
teine (in contrast to glutathione in H2O) formed a 
mono-cysteine adduct when the L-Cys/PDA ratio was 
< or = 1:1 (2). When cysteine was present in two 
molar equivalents, the expected 2:1 adduct was 
formed via chelation of the two sulfur atoms of cys- 
teine to the arsenic atom (3). Both L-cysteine methyl 
ester and N-acetyl-L-cysteine reacted like L-cysteine 
and formed a 1:1 adduct when the ratio was < or = 
Keywords: Organic arsenicals, Cysteine, Phenyldich- 
loroarsine, Biological sulfhydryl-containing molecules, 
Reprints. (jg) 


050, 736 

AD-A223 118/1 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Critical Examination of the Reaction of Pyridoxal 
5-Phosphate with Human Hemoglobin Ao. 

M. A. Marini, G. L. Moore, R. M. Fishman, R. Jessee, 
and F. Medina. 1989, 13p 

Distribution: Pub. in Biopolymers, v28 p2071-2083 
1989. No copies furnished by DTIC/NTIS. 


Pyridoxylated normal adult human hemoglobin (HbAo) 
has been prepared using both oxygenated and deoxy- 
genated HbAo at pH 6.8 and room temperature with- 
out the addition of Tris to produce a mixture with 
(phosphorus isotope) of 30 + or - 2 torr and a Hill coef- 
ficient of 2.3 + or - 0.1 similar to that of the isolated 
adult human hemoglobin from the red blood cell. Re- 
duction of the pyridoxylated HbAo in the oxygen-ligat- 
ed form by sodium borohydride gives unacceptable 
levels of methemoglobin (i.e, > 10%). Excessive 
foaming and methemoglobin formation can be partially 
avoided using deoxyHbAo. Reduction with sodium 
cyanoborohydride is much gentler and gives solutions 
with < 5% methemoglobin. Both reducing agents give 
products with multiple components as shown by ana- 
lytical chromatography. Radioautography on the isoe- 
lectric focusing gels of HbAo treated with 14C pyri- 
doxal 5-phosphate (PLP) shows three major bands for 
the cyanoborohydride-reduced derivatives and a much 
more complex mixture of labeled molecules after the 
sodium borohydride reduction. When pyridoxylated he- 
moglobin is prepared without reduction, the prepara- 
tion, after passage through a mixed-bed resin, con- 
tains 0.4 equivalents of PLP per heme, and has a P50 
of 30 + or - 2 torr and an n value of 2.3 similar to the 
values found after reduction. Upon anion exchange 
resin chromatography, the PLP is removed, indicating 
that the reaction forms a reversible Schiff base. Key- 


words: Reprints, Pyridoxal 5-phosphate, Human hemo- 
globin Ao, Organic chemistry, Biochemistry, Oxygen- 
carrying, Erythrocytes, Conjugated proteins, Polypep- 
tide chains, Blood chemistry. (jg) 


050,737 
AD-A223 210/6 Not available NTIS 
Washington Univ., Seattle. Dept. of Materials Science 
and Engineering. 
Silicon and Aluminum Complexes. 
= _" Laine, K. A. Youngdahl, and P. Nardi. 31 May 

» <p 
Contract NO0014-88-K-0305 
Availability: Department of Materials Science and En- 
gineering, University of Washington, Roberts Hall, FB- 
a °. - WA 98195. No copies furnished by DTIC/ 


Silica can be reacted with 1,2 and 1,3 diols in the pres- 
ence of one equivalent of base to generate in essen- 
tially quantitative yield, pentacoordinate dimeric sili- 
cates. For example, heating SiO2 (either silica or 
beach sand) with one equivalent of MOH (M = Li,Na, 
K) or half an equivalent of M(OH)2 (M = Ca, Ba, Mg) 
leads to the formation of complexes of the 
M2Si2(OCH2CH20)5 where M is an alkali metal and 
MSi2(OCH2CH20)5 where M is an alkaline metal. The 
diolato groups are labile and can be readily substituted 
to make a wide variety of new complexes. Document- 
less-1473. (jes) 


050,738 
AD-A223 213/0/GAR PC A02/MF A01 
Naval Weapons Center, China Lake, CA. 
Publications/Patents/Presentations/Honors/ 
Students Report. 
Rept. for Jun 89-May 90. 

T. Higa. 21 May 90, 7p 


New synthetic methods and techniques are being in- 
vestigated to produce new organometallic compounds 
as precursors for optical and electronic materials. New 
synthetic routes for the preparation of Ill-V clusters 
and polymers and their electronic and optical proper- 
ties are under investigation. The relationship between 
precursor structure and the resulting inorganic phases 
after pyrolysis are under examination to determine if 
certain cluster types will result in exclusively cubic or 
tetragonal structures after pyrolysis. Polymers may 
also yield III-V fibers under controlled pyrolytic condi- 
tions. (edc) 


050,739 

AD-A223 255/1/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Stibathiolanes: Synthesis, Solid State Structure, 
and Solution Behavior. 

Technical rept. 

R. A. Fisher, R. B. Nielsen, W. M. Davis, and S. L. 
Buchwald. 6 Jun 90, 29p Rept no. TR-4 

Contract N00014-88-K-0307 


Interest in organometallic compounds of the main 
group metals has recently grown tremendously, due in 
part to the wide variety of applications of these com- 
pounds in the materials sciences. Despite this new ac- 
tivity, the synthetic strategies for main group organo- 
metallics have remained relatively undeveloped. The 
majority of syntheses of these compounds involve 
classical metathesis reactions between a main group 
halide and an my roan yo compound such as an 
organolithium or Grignard reagent and are limited by a 
lack of selectivity and by the availability of suitable or- 
— precursors. The latter limitation is severe 
‘or main group metallacycles because of the paucity of 
suitable 1, n(n=3,4,5)-dianionic reagents or their 
equivalents, which are most often used for the synthe- 
sis of this class of molecules. Keywords: Metallacy- 
- Solid state inorganic, Metal polymers, Sulfur. 
(JES) 


050,740 

AD-A223 256/9/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemistry. 

Synthesis, Structure, and Reactivity of a Zircono- 
cene Complex of Cyclobutene. 

Technical rept. 

R. A. Fisher, and S. L. Buchwald. 6 Jun 90, 13p 
Contract N00014-88-K-0307 


The first structurally characterized transition metal 
complex of cyclobutene is described. The complex is 





formed by the elimination of methane from 
cyclobuty(methyl)zirconocene with subsequent trap- 
ping by trimethylphosphine. The reactivity of the com- 
plex with unsaturated organic molecules and its X-ray 
Crystal structure are reported. Keywords: Synthesis, 
Structure and reactivity; Zirconocene complex of cy- 
clobutene, Main es oe Solid state inor- 
ganic metal polymers; Sulfur. (jg) 


050,741 

DE$0777724/GAR PC A03/MF A01 
Kyoto Univ., Uji epee Plasma Physics Lab. 
Decomposition by adding small amount of 


Ag. 
K. Tsumori, and H. Akimune. Jul 89, 39p PPLK-R-43 
U.S. Sales Only. 


The decomposition of the intermetallic compound 
poy by — small amount Ag have been investigat- 

pes Ya» analysis, metallographic measurement 
and X ray photoemission spectroscopy (XPS). Within 
vn range of Ag concentration below 6 at.%, PdSi is 

linearly decomposed into Si and the t compound 

Pd(sub 2)Si including Ag with the ratio of 16 PdSi mole- 
cules per a single Ag atom, and PdSi is fully decom- 
posed at Ag 10 at.%. In the ternary alloy involving Ag 
below 12 at.%, the atomic ratio of Si to metal atoms, 
Pd plus A: Ng | in the ternary compound is almost same as 
that of Pd=rich Pd(sub 2)Si. Metallographic and XPS 
measurements indicate that Ag atom included in the 
PdSi behaves as an electron donor with large radius of 
the wave function; the electron flows into the anti= 
bonding state of PdSi, and acts to decompose the 
compound, and the Ag atoms seem to occupy the 
sites of Pd atoms. (a r). (ERA citation 15:028411) 


050,742 

N90-21210/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Influence of the Deposition Cond 


frequency Magnetron 1 
P. A. Steinmann, and T. ins. Apr 90, 11p NAS 
1.60:2994, E-5181, NASA-TP-2994 


By varying the radiofrequency (RF) power, the Ar pres- 
sure, and the potential on the substrates, MoS(x) films 
of various stoichiometry, density, adhesion, and mor- 
phology were produced. An increase of RF power in- 
creased the deposition rate and density of the MoS2 
films as well as improved adhesion. However, the stoi- 
chiometry remained constant. An increase of Ar pres- 
sure increased the deposition rate but decreased the 
density, wheras both stoichiometry and adhesion were 
maximized at around 20 mtorr Ar pressure. Further- 
more, a transition from compact film growth to colum- 
nar film growth was observed when pressure was 
varied from 5 to 15 mtorr. Substoichiometric films were 
_— when a negative (bias) voltage was applied to 
substrates. 


050,743 

PB90-251463/GAR PC A09/MF A01 
Groningen Rijksuniversiteit — 

Cc of Electron-Deficient Monocyclopenta- 


dienyl Complexes of the Early Transition Metals. 
Doctoral thesis. 

B. Hessen. 9 Oct 89, 191p 

Summary in Dutch. 


The thesis is concerned with the synthesis and reactiv- 
ity towards organic substrates of electron-deficient 
monocyclopentadienyl and 
mono(pentamethylicyclopentadienyl) early transition- 
meta! complexes. The investigations discussed in the 
thesis can be divided into two sections. The chapters 
Il, Ill and IV deal with monocyclopentadieny! complex- 
es of vanadium, chapters V, VI and Vil with 
mono(pentamethyicyclopentadienyl) complexes of the 
group 4 metal triad (i.e. titanium, zirconium, and hafni- 
um). Although the compounds described in both sec- 
tions are structurally similar in the sense that all com- 
plexes are built around a CpM-unit, the properties and 
chemistry are very different. 


industrial Chemistry & Chemical 
Process Engineering 


050,744 
MIC-90-03616/GAR PC E07/MF E01 


Canadian Centre for Occupational Health and Safety, 
Hamilton (Ontario). 
ely with dangerously reactive liq- 


How to work 
ulds and solids. 
M. Lowther. c1989, 22p SSC-CC273-2/89-26E, 
ISBN-0-660-13449-7 
General information on how to work safely with dan- 
gerously reactive liquids and solids, intended for work- 
places where such liquids and solids are present in 
= containers holding 250 liters (55 gallons) or 
it does not cover bulk storage tanks, piping sys- 
pon dangerously reactive compressed — 
eae pny bene al cheesoate such a0 
e or processes using reac- 
tive liquids or solids. The publication describes the 
characteristics of such liquids and solids; their dangers 
from fire, explosion and hazards to health; presents 
basic safety practices; and covers methods of safe 
working, including substitution, ventilation, storage, 
dispensing, handling, disposal, protective equipment 
and emergency procedures. 


050,745 
PBS0-251315/GAR 
(Order as PB90-251307/GAR, PC — 
1) 
National Chemical Lab. for Industry, Yatabe Ceoee. 
ignition of Special Material Gases for 
remy get Ind . 
rano, lorigughi, 
M. Ilwasaka. c1989, 10p 
Text in Japanese. 
Included in Jnl. of the National Chemical Laboratory 
for Industry, v84 n10 p585-593 1989. 


With the aim of obtaining safety data on spontaneous 
ignition, special material gases, which are used in the 
semiconductor industry, are discharged into the air 
through a nozzle. Ignition depends on nozzle diameter, 
po flow velocity and concentration of flammable gas. 

ilane diluted down to 0.1% either with N2 or Ar, disi- 
lane diluted down to 0.1% with N2 and phosphine di- 
luted down to 4% with N2 ignite spontaneously. Silane 
diluted down to 1% with H2 also ignites spontaneously 
and burns together with H2. Upper limit of velocity for 
ignition is correlated with nozzle diameter and concen- 
tration of flammable gas. 


. Tokuhashi, H. Ohtani, and 


Photo & Radiation Chemistry 


050,746 

DE90009732/GAR PC A02/MF A01 

Ohio State Univ., Columbus. Dept. of Chemistry. 

ee Oe ae ae ee ey 

element organome' ag report. 

B. E. Bursten. 23 Mar 90, 7p DOE/ER/13529-2 

Seonearegien awe ene Energy, Washington, DC. 
nsor ment o i 3 

Portions of this document are illegible in po 

products. 


This progress report contains highlights of research 
eS jects in actinide chemistry. Projects covered are 

nding in Np, Pu, and transplutonium organometallic 
compounds, applications of the discrete variational 
X(alpha) method to actinide chemistry, ab initio calcu- 
lations on actinide molecules, and experimental com- 
parisons of organoactinide and or. transition metal 
chemistry. Also included is brief discussions on budg- 
ob funding, invited papers and invited presentations. 


050,747 
DE90010910/GAR PC A03/MF A01 
Notre Dame Univ., IN. 

Radiation Laboratory, University of Notre Dame 
Progress rept report, January 1-March 31, 1990. 


ress ri 
r 90, DOE/ER/00038-3288 

Contract AC02-76ER00038 

Sponsored oe eee of Energy, Washington, 

Portions of this document are illegible in microf 

products. 


This report contains abstracts for reports released 
from the Radiation Laboratory at the University of 
Notre Dame during the period of January 1st to March 
31st, 1990. (JDL) 


ion, DC. 


050,748 
DE$0010997/GAR PC A03/MF A01 


CHEMISTRY 
Physical & Theoretical Chemistry 


Bowling Green State Univ., OH. 
Hae ere separation by polymer- 


charge separation 
bor 1906 December 1008 
M. A. J. Ri 
Contract Fi 


Sponsored 
Portions of 
products. 


. Dec ‘80, "32p DOE/ER/13942-2 
becuase ngton, DC 
of Energy, Washi ‘ 
his document are illegible in microfiche 


The major thrust of the project has been to examine 
ped gp nmap aren yee A water-soluble polymers 
phores spaced along hace Thee pam 


Aqueous CdS suspensions are of interest as systems 
for photo-catalytic conversion of solar energy into 
chemical j. Application of such systems requires 
pe org prow of CdS suspensions. This implies 

culdian of an ean Gaeta ie eae es 
from the solid CdS phase. Only an exchange - a bal- 
anced bi-directional - of cadmium and sulfide 
prodigies halle 9 ts mt mim en 


aqueous CdS suspensions. 

ea ste aint Gnade 
ted. Additionally, a tentative study of the effect of 

visible light illumination on the behavior of cadmium in 

CdS suspensions has been carried out as well. 


Physical & Theoretical Chemistry 


050,750 

AD-A222 570/4/GAR PC A03/MF A01 

Missouri Univ.-Rolla. 

pa moa of Micellar Oligomeric and Monomeric 
10-Undecenoate. 

amet rept. Jan-Jun 90. 

R. J , and F. D. Blum. 28 May 90, 26p Rept 

no. “UMFLED 16 

Contract N00014-88-K-C109 


Multi-field carbon-13 Nuclear Magnetic Resonance 

relaxation time measurement were used to 

the dynamics and structure of monomeric and 

po ogee sodium 10-undecenoate in micellar solu- 

inal relaxation data were fit to a two- 

state medal tor tee opecieal donaily honctien which eS 

lizes as adjustable parameters a fast correlation time 

and an order parameter for each carbon atom, and an 
overail slow correlation time for the entire 


nomena because of the anisotr 

the . The monomeric bat eonsleion peo 
file indicated a motional gradient increasing towards 
the micellar core. Comparison of the fast correlation 
time profiles for monomer and oligomer revealed that 
the motional gradient found in the monomer was not 
present in the . Slow correlation times extract- 
ed from the two-state model indic 4e that the radii of 
the oligomeric micelles, approximated from the Debye- 
Stokes-Einstein equation, are slightly larger than the 
monomeric micelles; 10.6 versus 9.4 A, respectively. 
Radii calculated using self-diffusion coefficients also 
suggest a larger radius for the oligomeric micelles; 
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13.4 A for oligomeric micelles and 10.6 A for the mono- 
meric micelles. The values determined for the micellar 
radii are less than that for the extended monomeric 
chain, 14.7 A. Keywords: NMR, Relaxation times, Sur- 
factants, Polymers, Methylene, Dynamics, Micelles, 
Surface chemistry. (JG) 


050,751 

AD-A222 575/3/GAR PC A02/MF A01 
California Inst. of Tech., Pasadena. Arthur Amos 
Noyes Lab. of Chemical Physics. 
Reorganization Free En for Electron Trans- 
fers at Liquid-Liquid and Dielectric Semiconduc- 
tor-Liquid Interfaces. 

Technical rept. 1 Aug 88-1 Jul 90. 

R. A. Marcus. 5 Nov 90, 7p 

Contract N00014-89-J-1278 

a in Jnl. of Physical Chemistry, v94 p1050-1055 


The reorganization free energy is calculated for a reac- 
tion between (i) two reactants, each in its own dielec- 
tric medium, separated by an interface, and (ii) be- 
tween a reactant and some semiconductors. An ex- 
pression is also given for the rate constant of an elec- 
tron transfer reaction at an interface between reac- 
tants in two immiscible phases. Under certain condi- 
tions it is shown that the reorganization energy for the 
two-immiscible liquid system is the sum of the electro- 
chemical reorganization energies of the two reactants, 
each in its own respective solvent. The reorganization 
energy for a semiconductor/liquid system can differ 
considerably. The reorganization energy for a semi- 
conductor/liquid system can differ considerably from 
the corresponding metal/liquid value, even a factor of 
two. (jes) 


050,752 

AD-A222 583/7/GAR PC A02/MF A01 
Cornell Univ., Ithaca, NY. 

Theoretical Study of Chemisorption of Acetylene 
on the Cu(100) Surface. 

Y. T. Wong, and R. Hoffmann. 1990, 9p Rept no. 
TR-47 

Contract N00014-89-J-1052 

Pub. in Jnl. Chem. Soc. Faraday Trans., v86 n3 p553- 
559 1990. 


The chemisorption of acetylene on the Cu(100) sur- 
face has been studied by molecular orbital calculations 
of the extended Hueckel type. Separating the adsorb- 
ate-surface interaction into different components, it 
was found the overlaps of the pi orbitals of acetylene 
with s and Pz orbitals of copper at the surface are the 
main sources of this interaction. Electron transfer from 
metal to adsorbate leads to significant weakening of 
the Carbon-Carbon bond. However, it is the covalent 
interaction which accounts for most of the adsorbate- 
surface stabilization. Keywords: Acetylene, Reprints, 
Chemisorption, Metals, Copper surfaces, Tight-binding 
approximation, Electron energy levels. (JG) 


050,753 

AD-A222 584/5/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Coadsorption of Carbon Monoxide and Hydrogen 
on the Ni(100) Surface: A Theoretical Investigation 
of Site Preferences and Surface Bonding. 

J. Li, B. Schioett, R. Hoffmann, and D. M. Proserpio. 
1990, 13p Rept no. TR-46 

Contract N00014-89-J-1052 

— Jnl. of Physical Chemistry, v94 n4 p1554-1563 


The Carbon monoxide/hydrogen coadsorption on the 
Nickel(100) surface is discussed in this study. Relative 
stabilities of various possible surface structures of the 
coadsorption system are compared. The surface-ad- 
sorbate bonding in the Ni(100)/H(4)/CO(t) structure, 
the most favorable choice of the lower temperature 
state, resembles that of the singly adsorbed systems. 
The adsorbate-adsorbate interaction does not lead to 
any chemical bonds but does affect the surface-CO pi 
bonding. For the observed higher temperature geome- 
try of CO, possible H and H2 (adsorbed hydrogen mol- 
ecule) arrangements in the final surface state are com- 
pared. Energy and crystal overlap population analyses 
show that the 4-fold adsorption site for both H and H2 
gives good agreement with the experimental observa- 
tions. A new adsorbate-adsorbate coupling between 
CO(t) and H2(4) is seen, but this coupling does not sig- 
nificantly affect the surface-adsorbate bonding. Again, 
no C-H or O-H bonds are formed. Besides the favor- 
able CO(t)CO(4) (half of the CO’s adsorbed terminally 
and the other half in the 4-fold hollow site) configura- 
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tion our calculations also reveal the possibility of a 
CO(t)/CO(b) combination in the final state. 


050,754 

AD-A222 596/9/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Laser Induced IR Fluorescence Spectra of Simu- 
lant Chemical Threat Agent and Exhaust Vapors. 
Technical rept. 

R. B. Bessoli, and G. M. Thomson. Apr 90, 63p Rept 
no. BRL-TR-3096 


Infrared (IR) fluorescence spectra have been meas- 
ured for several agent/exhaust simulants illuminated 
by a slowly (10-200 Hz) chopped infrared —— 
spectra when excited by a grating tuned 5 watt CO2 (9 
- 11 microns) laser. Utilizing a calibrated spectral 
measurement apparatus, the spectra are presented in 
terms of the actual quantity of fluorescence energy 
emitted from a unit volume of vapor and wavelength 
span for a given set of excitation conditions (laser 
wavelength, power, and chop frequency) and simulant 
pressure. The addition of air to small quantities (10 - 30 
Torr) of the simulants quenches, but does not com- 
pletely extinguish, the fluorescence. A linear increase 
in the infrared fluorescence intensity with laser chop- 
ping period is observed along with very slow (msec) 
rise and decay times of the fluorescence signal. These 
observations are attributed to the bulk heating of the 
vapor or vapor-air mixture along the laser beam path 
due to the slow chopping frequencies. These results 
indicate the possible utilization of laser-induced infra- 
red fluorescence in remote sensing of chemical vapors 
ces to the Army (agents/vehicle exhausts). 


050,755 

AD-A222 603/3/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Dynamical Solvent Effects on Electron-Transfer 
Processes: Recent Progress and Perspectives. 
Technical rept. 

M. J. Weaver, and G. E. McManis. 1 May 90, 31p 
Rept no. TR-97 

Contract N00014-89-J-1452 


Recent advances in theoretical and experimental as- 
pects of dynamical solvent effects in activated elec- 
tron-transfer processes are discussed, along with 
future research prospects. The last decade has seen a 
remarkable upsurge of interest in the dynamical role of 
the solvent in liquid-state chemical processes. Along 
with the intrinsic importance of such phenomena in 
chemistry and biology, these activities have been fos- 
tered by substani’al recent developments of both a 
theoretical and experimental nature. The central con- 
cept of solvent ‘friction’, whereby the collective solvent 
motion necessary to surmount the activation barrier 
slows the rate below that expected from transition- 
state theory (TST), 1a-c has spawned a myriad of the- 
oretical treatments that attempt to describe the effec- 
tive solvation dynamics. (JES) 


050,756 

AD-A222 604/1/GAR PC A02/MF A01 
Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
Importance of ‘Fast’ Solvent Relaxation Compo- 
nents to Electron-Transfer Rates: Comparisons 
between Barrier-Crossing Frequencies and Subpi- 
cosecond Time-Resoived Solvation Dynamics. 
Technical rept. 

M. J. Weaver, G. E. McManis, W. Jarzeba, and P. F. 
Barbara. 1 Mar 90, 7p Rept no. TR-96 

Contract N00014-89-J-1452 

Pub. in Jnl. of Physical Chemistry v94 n5 p1715-1719, 
8 Mar 90. 


The solvent-dependent barrier-crossing dynamics for 
outer-sphere electron transfer as derived from metal- 
locene rate and optical barrier data are compared with 
subpicosecond time-resolved solvation dynamics ob- 
tained from time-dependent fluorescence Stokes 
shifts (TDFS) _—? coumarin probes. In the majority of 
cases, especially for propylene carbonate and metha- 
nol, the ‘fast’ relaxation components identified in the 
latter measurements appear to provide an important 
contribution to the barrier-crossing dynamics, although 
exceptions are also observed. Possible limitations to 
the influence of additional ‘fast’ solvent relaxation 
components upon electron-transfer dynamics are 
briefly discussed. Chemical reactions. (JES) 


050,757 
AD-A222 605/8/GAR 


PC A03/MF A01 


Purdue Univ., Lafayette, IN. Dept. of Chemistry. 

lonic Atmosphere Effects on the Energetics of 
Thermal and Optical Electron-Exchange Reac- 
tions: Application to Ferrocenium-Ferrocene Self 
Exchange. 

Technical rept. 

A. M. Kuznetsov, D. K. Phelps, and M. J. Weaver. 1 
May 90, 28p Rept no. TR-95 

Contract N00014-89-J-1452 


A treatment of ionic-atmosphere effects upon symmet- 
rical electron-transfer reactions resulting from added 
electrolyte is outlined. Relationships are derived on the 
basis of the extended Debye-Huckel model for the in- 
crease in the activation free energy, associated with 
reorganization of the ionic atmosphere for homogene- 
ous-phase reactions involving a pair of spherical reac- 
tants with varying internuclear distance R. Similar rela- 
tionships apply to the energetics of symmetrical optical 
electron transfer, since the increase in the optical tran- 
sition energy, should equal the corresponding ionic at- 
mosphere reorganization energy, under the anticipat- 
ed linear response conditions. Keywords: Electron- 
transfer reactions, lonic atmosphere reorganization, 
Electrolyte effects upon rate constants for ferrocen- 
ium-ferrocene self exchange. (JES) 


050,758 


AD-A222 622/3/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Excimer Laser Fragmentation Studies of Selected 
Oximes: Nascent OH Internal Energy Distributions 
and the Search of H2CN Fluorescence. 

Technical rept. 

R. C. Sausa, W. R. Anderson, A. W. Miziolek, and P. 
J. Dagdigian. May 90, 32p Rept no. BRL-TR-3094 


Excimer laser excitation (193 nm) of formaldoxime (H2 
CN-OH) or the methylated homologs, R2R2CH-OH 
where R1, R2 = H or CH, results in dissociation. The 
upper limit for the quantum yield of fluorescence of the 
R1R2CN is estimated to be between 1-10% depend- 
ing on the precursor used. The OH companion radical 
was probed by laser induced fluorescence (LIF) utiliz- 
ing the A-X (2-1) and (1,0) bands near 34700 cm-1, 
and the nascent rotational, vibrational, and ground 
electronic state spin-orbit distributions determined. No 
laser induced fluorescence of the R1R2CN radical 
could be observed upon irradiation in the regions 
where the radicals are known to absorb, 280 to 295 
nm. From the nascent OH product distributions, we 
calculate that only 2.5 Kcal/mole of the excess energy 
appears as OH product internal energy, thus leaving 
about 80 Kcal/mole to be divided between the 
R1R2CN fragment and translation. We, therefore, con- 
clude that it is highly likely that the upper states of 
these radicals probed in the 280 to 295 nm region are 
predissociative. (jes) 


050,759 


AD-A222 627/2/GAR PC A02/MF A01 

North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 

Molecular Dynamics Study of the Effect of Tem- 

perature on the Structure and Dynamics of Water 

between Pt Walls. 

Technical rept. 

K. Foster, K. Raghavan, and M. Berkowitz. 18 May 

90, 9p Rept no. TR-1 

Contract N00014-89-J-1169 

pero Chemical Physics Letters, v162 n1-2 p32-38, 6 
t 89. 


The structure and dynamics of the aqueous solution- 
metal interface is the subject of a tremendous amount 
of investigations. The problem is extremely complicat- 
ed, therefore one has to resort to simplifying models 
with different levels of complexity. Among the simpler 
is the Gouy-Chapman-type model, which considers the 
metallic part of the interface as an ideal conductor and 
the solution part of the interface is represented by a 
primitive model of electrolyte. Computer simulations 
play a very important role in the investigation of the 
bulk solution properties. The role of computer simula- 
tions in the study of the interfaces is even more impor- 
tant, since the problems are much harder to treat using 
conventional analytical techniques. Among the simula- 
tions of particular interest to us are the simulations with 
water as a solvent. Since explicit inclusion of ionic spe- 
cies in simulations requires very long simulation time, 
most of the studies concentrate on investigation of 
structural and dynamical properties of pure water-like 
molecules restricted by walls. Reprints. (jes) 





050,760 

AD-A222 628/0/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Structure and Dynamics of Water at the Pt(111) 
Interface: Molecular Dynamics Study. 

Technical rept. 

K. Raghavan, K. Foster, K. Motakabbir, and M. 
Berkowitz. 18 May 90, 38p Rept no. TR-3 

Contract N00014-89-./-1169 


An analytical form of the interaction potential between 
rigid water-rigid metal surface, which takes into ac- 
count the surface symmetry and its corrugation is de- 
veloped. Using this potential the structure and dynam- 
ics of water at Pt (111) interface is investigated. At 
300K the adjacent to the metal surface water layer dis- 
plays solid-like properties. The next two layers of water 
display ordering similar to ice-l. Beyond these three 
layers the structure and dynamics of water is bulk like. 
Keywords: Molecular dynamics, Computer simulation, 
Water-metal interface. 


050,761 

AD-A222 631/4/GAR PC A03/MF A01 

Florida Univ., Gainesville. Quantum Theory Project. 

Molecular Interactions and Properties with Many- 
Methods. 

Final rept. 1 Nov 87-31 Oct 89. 

R. J. Bartlett. 17 Apr 90, 21p AFOSR-TR-90-0583 

Grant AFOSR-88-0041 


During the course of this research, CC/MBPT theories 
have been established as being among the most accu- 
rate available, and very efficient and generally applica- 
ble computer codes have been developed to perform 
CC/MBPT calculations. These methods have been 
employed for the first time in large scale ab initio calcu- 
lations of potential energy surfaces. Two of the papers 
produced in this research have been identified by au- 
thorities as being among the most influential papers in 
the 50-year history of computational quantum chemis- 
try, and four have been identified by Current Contents 
as qualifying as science citation classics. (jes) 


050,762 

AD-A222 676/9/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
Covalent Effects in Molecule-Surface Charge Ex- 
change: O2 ON Ag(111). 

Technical rept. 

M. C. Zonnevyille, R. Hoffmann, P. J. Van Den Hoek, 
and R. A. Van Santen. 1989, 27p Rept no. TR-44 
Contract N00014-89-J-1052 

Pub. in Surface Sciences, v223 p233-257 1989. 


The formation of negatively charged ions (oxygen) in 
the scattering of oxygen from silver surfaces is difficult 
to explain in the Brako-Newns scheme. To understand 
these processes, we have performed extended 
Hueckel tight binding calculations on model silver(111) 
slabs, placing O2 adsorbates at various sites and mo- 
lecular orientations. As the survival probability of a 
negatively charged ion leaving the surface is deter- 
mined by the back-tunneling frequency, the molecular 
ion survival probability should increase as the O2-Ag 
interaction decreases, and vice versa. On the other 
hand, the dissociation probability will increase with in- 
creasing interaction strength. The strength of the O2- 
Ag interaction can be gauged by the dispersion found 
in the projected DOS of the O2 affinity level 1 pi g. The 
second moment serves as a measure of relative dis- 
persion, and in addition, can be related to the tunneling 
frequency. We find that bridging and hollow sites have 
the ——— O2-Ag interaction, thus the lowest sur- 
vival probability of — ions and the highest 
degree of dissociation. The interaction at top sites is 
much less. These results can be used to explain the 
higher O(-)/(O(-) + O2(-)) ratio observed at more graz- 
ing incident beam angles. Keywords: Surfaces, Re- 
prints, Covalent effects, Molecule-surface change, 
Oxygen, Density of states (DOS), Scattering, Charge 
transfer, Silver surfaces. (JG) 


050,763 

AD-A222 744/5/GAR PC A03/MF A01 
Indiana Univ. at Bloomington. Dept. of Physics. 
Application of HREELS to Model Catalysts: CO and 
C2H4 Adsorption on Pt/AI203. 

Technical rept. 

D. A. Hensley, and L. L. Kesmodel. 20 May 90, 27p 
Rept no. TR-2 


A model catalyst made by platinum vapor deposition 
onto a thin alumina film is investigated with Transmis- 


sion Electron Microscopy and High Resolution Elec- 
tron Energy Loss Spectroscopy. The preparation tech- 
niques are fully described, then the results of TEM 
analysis for platinum deposits from 0.3 monolayers to 
1.7 monolayers are reported, for which clusters varyi 
from 1.0 to 1.6 nanometers in diameter are observed. 
High Resolution Electron Energy Loss Spectroscopy 
spectra are reported for the cases of carbon monoxide 
and ethylene adsorption onto the model. For the case 
of CO adsorption, it is shown that the catalyst is stable 
when heated to 500 K. For the case of ethylene ad- 
sorption, pi and di-sigma species are identified for ad- 
sorption at 165 K, but on warming to 325 K, ethylidyne 
is only observed for the larger platinum deposits. This 
is first High Resolution Electron Energy Loss Spectros- 
copy observation of the ethylidyne species on alumina 
supported catalysts. Keywords: Platinum, Clusters, 
Catalysis, Aluminum oxide, Ethylene, Vibrational spec- 
troscopy, High resolution electron energy, Loss spec- 
troscopy, Adsorption, Carbon monoxide, Physical 
chemistry. (JG) 


050,764 

AD-A222 745/2/GAR PC A03/MF A01 
Indiana Univ. at Bloomington. Dept. of Physics. 
HREELS Investigation of Ethylene on Pt Model 
Catalysts. 

Technical rept. 

D. A. Hensley, and L. L. Kesmedel. 20 May 90, 19p 
Rept no. TR-1 

Contract N00014-89-J-1775 


The adsorption of C2H4 on supported Pt model cata- 
lysts is investigated with High Resolution Electron 
Energy Loss Spectroscopy for the cases of Pt (Plati- 
num) vapor deposited on an oxidized Al (aluminum) foil 
anda —_ crystal of TiO2 (titanium dioxide). At 160 K 
the HREELS spectra show evidence of the di-sigma 
bonded ethylene species present on the supported Pt 
(Platinum) clusters, but upon warming to 325 K, only 
the TiO2 (titanium dioxide) supported model catalyst 
shows evidence of forming the ethylidyne species 
commonly seen on Pt (Platinum) (111) single crystals. 
The oxidized Al (aluminum) supported species begins 
to decompose by 250 K, and no spectra characteristic 
of ethylidyne has been seen. In the case of the TiO2 
(titanium dioxide) supported model catalyst, we believe 
this is the first HREELS observation of ethylidyne on 
supported metal clusters. Keywords: Platinum, Clus- 
ters, Catalysis, Ethylene, Vibrational spectroscopy, 
High resolution electron energy loss spectroscopy, 
TiO2, Al203, Oxidized aluminum, HREELS, Metal 
oxide substrates, Spectrum analysis. (JG) 


050,765 

AD-A222 749/4/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Formation of Maleic Anhydride on a Vanadyl Pyro- 
phosphate Surface: A Theoretical Study of the 
Mechanism. 

Technical rept. 

B. Schiott, K. A. Jorgensen, and R. Hoffman. 25 May 
90, 35p Rept no. TR-49 

Contract N00014-89-J-1052 


An analysis of the electronic structure of a vanadyl pyr- 
ophosphate surface and of the oxidation of 1,3-butadi- 
ene to maleic anhydric by molecular oxygen catalyzed 
by this surface is presented. The surface contains 
pairs of edge-sharing vanadium-oxygen octahedra. 
Each pair has two vanadyl groups, one pointing to- 
wards the bulk of the catalyst, the other one being free 
to interact with incoming molecules. The frontier orbi- 
tals of 1,3-butadiene are set up for an interaction with 
the oxygen in the vanadyl group in a (2+4) like con- 
certed mechanism forming a 2,5-dihydrofuran. The 
most favourable geometries of the adsorbed species 
are discussed from an analysis based on the extended 
Hueckel approach. The activation of molecular oxygen 
on the surface is discussed. A comparison of two 
structures, eta 1-superoxo and eta 2-peroxo adsorbed 
— is presented. A mechanism for the oxygen 
transfer to 2,5-dihydrofuran is proposed involving an 
initial abstraction of a hydrogen in the 2-position from 
2,5-dihydrofuran by the coadsorbed dioxygen species, 
leading to first a 2-hydroxy derivative followed by the 
formation of an asymmetric unsaturated lactone. The 
oxidation of the 5-position is suggested to take place in 
a similar way. Keywords: Maleic anhydride, Hydrocar- 
bons, Catalysis, DHF, Vanadyl pyrophosphate sur- 
faces, Oxidation. (JG) 


050,766 


AD-A222 761/9/GAR PC A04/MF A01 


050,769 


CHEMISTRY 
Physical & Theoretical Chemistry 


Puerto Rico Univ., Rio Piedras. Dept. of Physics. 
Structure of the Electric Double Layer. 
Technical rept. 

L. Blum. 1989, 72p Rept no. TR-41-ONR 
Contract N00014-81-C-0776 


The general problem of the interface between two 
phases which are charged and or conducting is of rel- 
evance to a number of systems which occur in nature: 
colloids, micelles, membranes, solid-solution inter- 
faces in general and metal solution interfaces in par- 
ticular, form a bewildering array of systems of enor- 
mous complexity. The investigation of the structure of 
these systems poses considerable difficulties, both ex- 
perimentally as well as theoretically. The experimental 
problem is that the interface has 10 to the minus 8th 
power particles relative to the bulk, solid or liquid 
phases. For this reason one needs a surface specific 
method, which is able to discriminate between the 
signal from the surface structure of solids. However 
they must be used in vacuum and that precludes their 
use in the study of the liquid solid interface. The study 
of electrode surfaces removed from the liquid cell 
under various conditions has provided an enormous 
wealth of useful data which we will not try to review 
here. The only way to understand the relation between 
the ex-situ and in-situ is to measure both. (rh) 


050,767 


AD-A222 762/7/GAR PC A03/MF A01 

Puerto Rico Univ., Rio Piedras. Dept. of Physics. 

— Resuits for the Structured Liquid-Solid Inter- 
ace. 

Technical rept. 

L. Blum, and D. A. Huckaby. 30 Apr 90, 12p Rept no. 

TR-40-ONR 

Contract N00014-81-C-0776 


The thec. etical discussion of smooth surfaces is con- 
siderably simpler than that of a realistic surface, in 
which the solid, usually a metal, has a well defined 
crystal structure. The reason is that in the case of a 
smooth surface the problem is one dimensional, rather 
than three dimensional. The analysis of a realistic 
metal surface potential in contact with an ionic solution 
is extremely difficult, and requires the use of very large 
computers. A simple model of a structured interface is 
discussed which predicts surface phase behavior, for 
the adsorbed layers, and which is mathematically trac- 
table. In fact, if the correlation functions of the smooth 
surface model are known to all orders, then to proper- 
ties and correlation functions of our model can be 
computed exactly, at least in principle. Keywords: 
Exact results; Liquid solid interface; Film formation. 
(ihd) 
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AD-A222 763/5/GAR PC A03/MF A01 
Puerto Rico Univ., Rio Piedras. Dept. of Physics. 
Structured Electrode Interfaces. 

Technical rept. 

L. Blum. 1989, 14p Rept no. TR-39-ONR 

Contract N00014-81-C-0776 


A general discussion of the structure of the charged 
interface when the surface is not smooth is presented. 
In particular, the effect of a structured electrode is pre- 
sented. The electrochemical interface offers a particu- 
larly big challenge to the scientist: because it is such 
an important system a lot has been worked on it, and 
yet because of the intrinsic technical difficulties associ- 
ated with non-extra high-vacuum surface physics, very 
little direct structural evidence is available for the 
active electrode. There is an increasing body of evi- 
dence coming from optical spectroscopy-Techniques 
such as Surface Enhanced Raman effects (SERS), 
Surface Infrared Spectroscopy (SIRS), and more re- 
cently, Second Harmonic Generation (SHG) are fine 
examples = Boe pean for py changes 
(changes in ing arrangements, not provide 
unequivocal structural information: The shifts and in- 
tensities of the spectral lives depend on local field as 
well as local structure. (rh) 
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AD-A222 766/8/GAR PC A03/MF A01 
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beamed Structure and Kinetics at Liquid/Solid 


interfaces. 

Rept. for 1 Jun 89-31 May 90. 
J. M. Harris. 31 May 90, 11p 
Contract N00014-89-J-1412 


This program of research is to develop spectroscopic 
methods for exploring chemical structure and molecu- 
lar dynamics at interfaces between dielectric solids 
and liquids. The research is carried out wp eer 
cence and vibrational spectroscopy from probe mole- 
cules where spectral and temporal differences in emis- 
sion, absorption, or scattering provide information 
about the surface onto which they are adsorbed or 
bound. Studies focus on the interfacial chemistry of 
oxide surfaces (mostly silica) and derivatized silica in 
contact with liquids. The spectral and temporal re- 
sponse of probe molecules is used to observe differ- 
ences in the chemical environment at the liquid-solid 
interface due to the presence of bound or adsorbed 
molecules. Time-resolution is also valuable in sorting 
out heterogeneous surface environments from differ- 
ences in emission rate constants, adsorption rates, 
and reaction kinetics of probe molecules to solid sur- 
ie are being measured using perturbation methods. 


050,770 


AD-A222 774/2/GAR PC A02/MF A01 
Pittsburgh Univ., PA. 

Photon-induced Desorption of CO Chemisorbed 
on the Oxidized Ni(111) Surface. 

X. Guo, J. Yoshinobu, and J. T. Yates. 1 Apr 90, 8p 
ARO-26238.5-CH 

Contract DAALO3-89-K-0001 

Pub. in Jnl. of Chemica! Physics, v92 n7 p4320-4326, 1 


Apr 90. 


Photon-induced desorption studies of chemisorbed 
carbon monoxide on Ni(i11), with chemisorbed 
oxygen, and oxidized nickel(111) surfaces have been 
carried out. Only the oxidized Ni(111) surface exhibits 
measurable CO(carbon monoxide) photodesorption in 
the energy rarge from 1.8 to 4.1 electron Volts. Both 
direct observation of CO(carbon monoxide) photode- 
sorption and post-irradiation thermal desorption of 
CO(carbon monoxide) have been performed. The pho- 
todesorption process is first order in photon flux and in 
CO(carbon monoxide) coverage. At a photon energy 
of 4.1 electron Volts, the cross section for CO(carbon 
monoxide) photodesorption is measured to be 5 x 10 
to the minus 18th power. The measured threshold 
energy, 2.7 (+ or -) 0.5 electronVolts, is in good agree- 
ment with a model involving the O2 - 2p - Ni2 + 3d 
interband in nickel oxide as the excitation process 
leading to photodesorption. Keywords: Photochemis- 
try, Oxygen, Nickel, Nickel oxide, Photodesorption, UI- 
traviolet, Carbon monoxide, Chemisorption, Physical 
chemistry, Reprints, Single crystals. (JG) 
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AD-A222 792/4/GAR PC A02/MF A01 
Puerto Rico Univ., Rio Piedras. Dept. of Chemistry. 
Variational Bounds in Dirac-Fock Basis Set Expan- 
sion Calculations. 

Y. Ishikawa, and H. Sekino. 12 Jan 90, 8p ARO- 
22983.16-CH 

Grant DAAG29-85-G-0118 

Pub. in Chemical Physics Letters, v165 n2,3 p243-249, 
12 Jan 90. 


Energy bound properties of two recently proposed 
Dirac-Fock basis set expansion schemes are exam- 
ined in calculations on several highly ionized as well as 
neutral atom species. Both schemes employ expan- 
sion in Gaussian-type functions, and both model the 
nucleus as a sphere of uniformly distributed positive 
charge, but they differ in the manner in which spinors 
of k greater than 0 symmetries are expanded in the 
basis. The 2p1/2 states of C(5+) and Hg(79-+), the 
J=O (2p1/2)2 states of the carbon atom and 
Hg(74-+) and the ground state of the neutral Hg atom 
were studied. Bounds failures are observed in those 
calculations on highly ionized species in which a ‘con- 
tractec’ expansion for K greater than O spinors is 
used. Advantages and disadvantages of the two meth- 
ods are discussed. Keywords: Reprints. (kr) 
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AD-A222 793/2/GAR 
Illinois Univ. at Urbana-Champaign. 


48 VOL. 90, No. 20 


PC A03/MF A01 


Shocked Molecular Solids: Vibrational Up Pump- 
ing, Defect Hot Spot Formation, and the Onset of 
Chemistry. 

D. D. Diott, and M. D. Fayer. 15 Mar 90, 16p ARO- 
23910.13-CH 

Contract DAAL03-86-K-0135 

Pub. in Jnl. of Chemical Physics, v92 n6 p3798-3812, 
15 Mar 90. 


A model and detailed calculations are presented to de- 
scribe the flow of energy in a shocked solid consistin 
of large organic molecules. The shock excites the bul 
phonons, which rapidly achieve a state of phonon 
equilibrium characterized by a phonon quasitempera- 
ture. The excess energy subsequently flows into the 
molecular vibrations, which are characterized by a vi- 
brational quasitemperature. The multiphonon up 
pumping process occurs because of anharmonic cou- 
pling terms in the solid state potential surface. Of cen- 
tral importance are the lowest energy molecular vibra- 
tions, or ‘doorway’ modes, through which mechanical 
energy enters and leaves the molecules. Using realis- 
tic experimental parameters, it is found that the quasi- 
temperature increase of the internal molecular vibra- 
tions and equilibration between the phonons and vibra- 
tions is achieved on the time scale of a few tens of 
picoseconds. A new mechanism is presented for the 
generation of ‘hot spots’ at defects. Organic com- 
pounds. (jes) 


050,773 

AD-A222 818/7/GAR PC A01/MF A01 

Foreign Technology Div., Wright-Patterson AFB, OH. 

= for the Filling of Gas-Discharge 
ubes. 

G. |. Kromskiy, and A. A. Mak. 25 Apr 90, 5p Rept 

no. FTD-ID(RS)T-0434-90 

Trans. of Patent (USSR) n431595 p1, 29 Aug 72, by 

John A. Miller. 


The invention relates to illumination engineering and 
can be used for the optical pumping of the active 
medium of quantum generators. There is known a 
composition for the filling of gas-discharge tubes 
which contains vapors of alkali metal and inert gas 
(e.g., sodium and xenon). Low efficiency is a drawback 
in tubes with this filler. The proposed composition for 
the filling of gas-discharge tubes contains vapors of 
alkali metal and gaseous krypton. The greatest effect 
is obtained with the use of a composition which con- 
tains 0.1 atm of vapors of sodium and 50 atm of kryp- 
ton. The efficiency of a tube with this composition ex- 
ceeds that of the xenon tube by a factor of six. A com- 
position for the filling of gas-discharge tubes which 
contains an inert medium and vapors of alkali metal is 
characterized by fact that for the purpose of increasing 
the efficiency in the tubes as the inert medium is se- 
lected krypton at a pressure 50 atm, while the vapors 
of ES) alkali metal, in particular sodium, are 0.1 atm. 


050,774 

AD-A222 826/0/GAR PC A03/MF A01 
Gordon Research Conferences, Inc., Kingston, RI. 
Gordon Research Conference on Dynamics of Ma- 
cromolecular and Polyelectrolyte Solutions Held in 
Oxnard, California on 12-16 February 1990. 

Final rept. 1 Jan-31 Dec 90. 

L. J. Magid. Apr 90, 13p ARO-27736.1-CH-CF 

Grant DAAL02-90-G-0034 


The Gordon Research Conference on ‘Dynamics of 
Macromoiecular and Polyelectrolyte Solutions’ was 
held 12-16 February, 1990, at Casa Sirena Hotel, 
Oxnard, CA. There were ninety-one scientists partici- 
pating, including thirty-four academics from the U.S.; 
twenty-five academics from eight foreign countries; 
fourteen graduate students and postdoctoral fellows; 
eighteen representatives from industry (12 domestic, 6 
foreign). Twenty oral presentations were given and 
forty posters were presented. Several themes from the 
posters were discussed at Thursday evening’s ses- 
sion. During both the formal post-presentation discus- 
sions and the informal small discussion sessions held 
in front of posters (and elsewhere in the hotel), the 
quantity and quality of the discussions were excellent. 
Keywords: Micelles, Physical chemistry, Symposia, 
Polyelectrolyte solutions, Brownian particles, Macro- 
molecular solutions, Microemulsions, Light scattering. 


(ig) 
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PC A03/MF A01 


Infrared Study of (H,Be)-, (D,Be) and (Li,Be)- Ac- 

ceptor Complexes in Silicon. 

R. E. Peale, K. Muro, and A. J. Sievers. 15 Mar 90, 

13p ARO-23654.29-PH 

Contract DAAL03-86-K-0103 

* in Physical Review B, v41 n9 p5881-5892, 15 Mar 
0. 


The temperature and stress dependences of the p1/2- 
series 2p line for the acceptors (Li,Be), (D,Be), and 
(H,Be) in silicon have been measured. The results 
demonstrate that (Li,Be) is a fixed oriented defect with 
a ground state split by local distortion and that (D,Be) 
and (H,Be) also reveals an unexpected 4-cm line that, 
based on temperature-dependent infrared spectra, we 
have attributed to the neutral double-acceptor Be. Our 
results for (Li,Be) provide a standard to which the un- 
usual features in the temperature and stress depen- 
dences of (D,Be) and (H,Be) can be compared. For 
both (D,Be) and (H,Be) we find a blue-shifted replica of 
the 2p line and a ground-state manifold consisting of at 
least three well-resolved energy levels. This multiplet 
is explained by a tunneling model which we extend to 
ive quantitative formulas for the stress dependence. 
eprints. (jes) 
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AD-A222 841/9/GAR PC A03/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Chemistry. 

Binding and Transport of Fluorescent Probes in 
Surfactant Bilayers. 

Rept. for Jan-Jun 90. 

S. Swarup, and R. A. Moss. 1989, 13p ARO- 
25669.11-CH 

Contract DAAL03-88-K-0188 

Pub. in Surfactants in Solution, v7 p245-256 1989. 


The vigor and transport of anionic 8-anilino-1-naph- 
thalene sulfonate (ANS) and cationic ethidium bromide 
(EB) fluorescent probes in cationic dihexadecyldimeth- 
ylammonium bromide 16(2), and 1,2-dipalmitoyl-3- 
ee ee ee bromide 
(DPGRAB), anionic dicetyl phosphate (DCP), or zwit- 
terionic dipalmitoylphosphatidy! choline (DPPC) or N, 
N-dihexadecyl-N-methylglycinate (DCMG) bilayer vesi- 
cles or liposomes has been studied by stopped-flow 
fluorescence spectrophotometry. The anionic ANS 
probe crosses the cationic 16(2) or the zwitterionic 
DCMG vesicular membranes 1-2 orders of magnitude 
faster than it crosses the liposomal membrane of 
DPPC. It is proposed that the vicinally anchored hydro- 
carbon chains of DPPC provide a more effective bar- 
rier to probe molecule transport than the geminally an- 
chored chains of DCMG. Keywords: Vesicles; Perme- 
fen)” Fluorescence; Chemical neutrons, Reprints. 
ies) 


050,777 


AD-A222 845/0/GAR 
Arizona State Univ., Tempe. 
Resonant-Tunneling Theory of Imaging Close- 
Packed Metal Surfaces by Scanning Tunneling Mi- 
croscopy. 

N. J. a and |. S. Tsong. 15 Feb 90, 8p ARO- 
24845.5-M 

Contract DAAL03-88-K-0098 

Pub. in Physical Review B Condensed Matter, v41 n5 
p2671-2677, 15 Feb 90. 


PC A02/MF A01 


We propose a resonant-tunneling theory of scanning 
tunneling microscopy (STM) by considering the gener- 
al characteristics of a probe tip in which an electron 
trap, or impurity, causing the resonance is assumed to 
adsorb on an insulating contamination layer at the tip. 
The resulting constant-current STM image is the sum 
of two terms. The first term is due to the spatial varia- 
tion of the conductance between surface and impurity, 
and the second term is due to the spatial variation of 
the force between surface and impurity. The relative 
contribution of the two terms to the image corrugation 
is determined by a constant K, which depends on the 
properties of insulating layer. Under the assumption of 
single atom adsorbed on a clean tip, our result reduces 
the Tersoff-Hamann formalism, as expected. Howev- 
er, for a contaminated-tip approximation, we find that 
atomic corrugation of STM images can be dominated 
by the force corrugation between impurity and surface 
ed to that of atomic-force microscopy. Reprints. 
ies, 
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Field-induced Surface Chemistry of NO. 
Interim rept. Feb-Jun 90. 

H. J. Kreuzer, and L. C. Wang. 25 May 90, 20p 
Contract N00014-80-J-1796 


A microscopic theory of field adsorption is used to 
study the adsorption and reaction of Nitric Oxide on a 
Pt(111) surface in high electrostatic fields. We find that 
below 0.4 volts/angstrom only NO is stably adsorbed. 
Above this value dissociation sets in that leads around 
1.2V/A to the formation of nitrous oxide. A molecular 
orbital analysis is advanced to show the reaction path- 
way and to identify the stabilization mechanism. Key- 
words: Field-induced chemistry, Theory of adsorption, 
Field-induced dissociation, Nitric oxide, Nitrogen com- 
pounds. (jg) 
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British anti-lewisite (2,3-dimercaptopropanol) (BAL) 
has long been used as an arsenic antidote, but is 
therapeutic efficacy is limited by its inherent toxicity. 
Two toxic potential replacements for BAL are dimer- 
captosuccinic acid and dimercaptopropanesulfonic 
acid. These two disulfhydryl compounds were com- 
pared with BAL by studying the structures of their ad- 
ducts with two organic arsenicals, phenyldichloroar- 
sine and trans-2-chlorovinylarsine oxide. The 1:1 ad- 
ducts were synthesized and characterized by one- an 
two-dimensional Nuclear Magnetic Resonance spec- 
troscopy. 1H and 1 3 C spectral data and resonance 
assignments, verified by spin simulation, are presented 
for the adducts. All were five-membered heteroatomic 
ring systems, with different solubility properties. When 
stereoisomers were detectable, the ratio of anti to syn 
isomers varied, indicating that the functional group of 
the antidote influenced stereochemical aspects of 
adduct formation. Keywords: 2D NMR, Phenyldichlor- 
oarsine, Lewisite, British anti-lewisite, Dimercaptosuc- 
cinic acid, 1,3-Dimercaptopropanesulfonic acid, Arsen- 
ical-sulfhydryl adducts, Chemical warfare agents, Tox- 
icity, Reprints, Antidotes. (JG) 
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The principles and applications of the x-ray standing 
wave technique are described. Emphasis is placed on 
its use as a variable length-scale probe for the study of 
structure composition and distribution of interfacial 
species especially at solid/liquid interfaces. Keywords: 
X rays, Synchrotron radiation, Standing waves, Solid 
liquid interfaces. (jhd) 
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Interface. 

Technical rept. 

L. Stolberg, J. Lipkowski, and D. E. Irish. 28 May 90, 
40p Rept no. TR-15 

Contract N00014-87-J-1118 


The energetics of pyridine adsorption onto a gold (110) 
surface have been characterized quantitatively using 
chronocoulometry. The adsorption parameters such 
as relative Gibbs surface excesses, Gibbs energies of 
adsorption, and electrosorption valencies have been 
determined as a function of the electrode potential and 
the surface-charge density. The maximum surface 
excess is equal to 6.1 x 10 to the minus 10 mol 1/ 
centimeters squared, the Gibbs energy at the potential 
of maximum adsorption is -42 (kiloJoules per mol), and 
the shift of the potential of zero charge (pzc) due to 
displacement of a monolayer of water molecules by a 


monolayer of adsorbed —_ is -0.65 volts. It is con- 
cluded that pyridine molecules are adsorbed vertically 
on a Au(110) surface, attached to the metal by the 
nonbonding orbital of the nitrogen atom. Adsorption of 
pyridine at Au(110) and Au(100) surfaces are com- 
pared. The strong effect of surface crystallography on 
the energetics of pyridine adsorption at gold elec- 
trodes is shown. Keywords: Pyridine adsorption; Single 
crystal gold surface; Au(100); Orientation of pyridine 
on gold surfaces; Surface coverage; Crystallography; 
Organic compounds. (jg) 
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A brief description Ld poy for the principles of x-ray 
standing waves ba: on Bragg diffraction and total 
external reflection. The broad range applicability of this 
technique to probe interfacial structure and composi- 
tion is illustrated by considering representative exam- 
ples from the areas of adsorbate structures in ultra- 
high vacuum, potential dependent changes in an elec- 
trochemical systems and the study of ionic distribu- 
tions at a model membrane. Keywords: X rays; Syn- 
chrotron radiation; Standing waves; Interfaces. (jhd) 
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Technical rept. 
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Surface-enhanced Raman scattering (SERS) was 
used for characterization of model fiber/polyimide 
interfaces. Pyromellitic diimide (PMDI) was used as a 
model ao while highly oriented pyrolytic graph- 
ite (HOPG) was viewed as a model graphite fiber. 
Samples for SERS were prepared by depositing films 
of PMDI onto HOPG and then depositing silver island 
films on top of the PMDI. When the PMDI films were 
relatively thick (85 A), the SERS spectra were similar 
to normal Raman spectra of bulk PMDI. These spectra 
were characterized by the imide bands near 1775, 
1748, 1368, and 659 1/cm and by the benzene ring 
bands near 1633, 1200, 762, 578, and 520 1/cm, re- 
spectively. Keywords: PMDI/HOPG interfaces, SERS, 
Silver overlayer configuration, Plastics, Adsorption, 
Surface chemistry, Spectroscopy, DD Form 1473. (JG) 
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Based upon mass spectrometric evidence as well as 
indirect speculations, molecular ions and their clusters 
have long been recognized as playing important roles 
in the chemistry of the earth’s atmosphere. However, 
the (non-mass) spectroscopy of all large ions is diffi- 
cult, with the spectroscopy of cluster ions being essen- 
tially non-existent. We are constructing a unique appa- 
ratus for the spectroscopic study of large ions, particu- 
larly ionic clusters. This apparatus allows the combina- 
tion of laser induced fluorescence characterization of 
ions and their clusters while simultaneously identifying 
them by their time-of-flight mass spectra. This appara- 
tus can make exciting contributions to our knowledge 
of how the electronic spectra of ions change as neutral 
species are clustered about them. Similarly, the 
manner in which such clusters react to radiation, i.e. 
fragmentation, fluorescence, etc., can be detailed by 
such experiments. Keywords: Laser induced fluores- 
cence, Chemical physics, Spectroscopy, Molecular 
ions, Atmospheric chemistry, Cold plasma, Clusters, 
Combustion environments. (JG) 
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Evaluation of the Quality of Atomization, Obtained 
during the Ultrasonic of Liquids and 


V. F. Popov. 25 Oct 88, 18p Rept no. FTD-ID(RS)T- 
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Partially edited machine trans. of Khimicheskaya Pro- 
myshlennost’ (USSR) n12 p18-21 1964. 


This report describes the evaluation of the quality of 
atomization, obtained during the ultrasonic dispersion 
of liquids and melts. Keywords: USSR, Translations, 
Russian language, Mechanical engineering, Ultrasonic 
dispersion, Meltable solids, Metals, Drops, Liquids. (jg) 
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1990, 9p Rept no. FISRL-JR-90-0011 

=> in Jnl. of Physical Chemistry v94 p3602-3604, 


The production of electronically excited NS, nitrogen 
sulfide, has b een known since 1932 when Fowler and 
Bakker recorded the gamma and beta bands of NS 
from the discharge of a mixture of nitrogen and sulfur 
vapor. Since that time, it has been the subject of sever- 
al spectroscopic investigations where researchers 
have identified numerous transitions ranging between 
170 and 560 nanometers. The primary mode of prepa- 
ration is to pass mixtures of nitrogen and sulfur com- 
pounds through a discharge or by the reaction of 
active nitrogen with sulfur vapor or sulfur compounds. 
Nitrogen sulfide is isovalent with NO and does share 
many analogous states with nitric oxide. Keywords: 
Reprints, Nitrogen sulfide, Isovalence, Nitric oxide, 
Spectroscopy, Kinetic studies, Chemiluminescence, 
Spin and orbital angular momentum, Azides, NS(B2), 
Boron. (jg) 
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Phosphine-tetraborane reacted with NaBH4 in tetrahy- 
drofuran, slowly at -80 C and rapidly at -45 C. The 
product salt was a white solid unstable at room tem- 
perature. The ease of this reaction compared with the 
reactions of B3H7 PH3 and BH3 PH3 with NaBH4 indi- 
cated the strong protic acid character of B4H8 PH3. A 
mechanism leading to the formation of the 
PH2(B4H8)2 anion was proposed. Keywords: Dihydro- 
fae amen es ert anion, Formation of; 

inydrogenphosphide-Bis(tetraborane) anion, NMR 
spectra. Reprints. 
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There were several theoretical attempts to calculate 
the electronic density profiles at a metal-electrolyte 
interface (see for example). One of the purposes was 
to determine the metal surface dipole properties with a 
view to separate the metal contribution from the solu- 
tion contribution in the capacitive response to the elec- 
tric field. To support the theory, there is a lot of excel- 
lent capacitance measurements, on well defined 
single crystal surfaces, with pure electrolytes, under 
electrochemical conditions avoiding any specific ad- 
sorption or contamination, or under well-controlled ad- 
sorption conditions (see for examples). The ionic 
structure of the metal surface was shown to have a 
strong effect on the capacity value. The theories are 
based either on the jellium model which does not ac- 
count for the surface structure, or on jellium-like 
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models which does not reproduce the amplitude of the 
observed effects. Optics can be another way of study- 
ing the microscopic properties of the electrochemical 
interface, if accurate measurements are performed in 
the same severe conditions defined above. Our previ- 
ous attempts in this field were carried out the Ag single 
crystals and were analysed with a model which ne- 
Pee ES) non-local dielectric properties of the sur- 
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Diethylselenium and tetraethyitin were investigated as 
n-type dopants for InSb. Carrier concentrations be- 
tween 6 (times) 10(sup 15) and 4 (times) 10(sup 18) 
cm(sup -3) with 77 K mobilities ranging from 75, 000 to 
10,000 cm(sup 2)/Vs were achieved for Sn doped 
InSb. Triethylantimony and trimethylindium were used 
to grow InSb over the temperature range of 410 
(minus) 470 C with a decrease in the p-type back- 
ground occurring at 410 C. Diodes were prepared 
using tetraethyltin, trimethylindium and trimethylanti- 
mony at 470 C. The resulting current-voltage charac- 
teristics are improved over those of diodes grown pre- 
viously using dimethyltellurium. SIMS measurements 
indicate a diffusion coefficient for Sn in InSb at 470 C 
that is approximately 1 (times) 10(sup -15) cm(sup 2)/ 
s. 8 refs., 4 figs. (ERA citation 15:032711) 
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We report results from a first-principles local spin den- 
sity quantum mechanical study of the energetics and 
elastic properties of a series of magnesium-oxygen 
clusters of various morphologies. The role of quantum 
effects, e.g. covalency, in the bonding character of dia- 
tomic MgO is determined by comparison of classical 
and quantum restoring force curves. The dependence 
of binding properties on geometry and metal to oxygen 
ratio is determined by comparison of binding energy 
curves for a series of clusters. Results show that while 
gross features of the binding curves may be represent- 
ed by simple interatomic potentials, details require the 

many corrections of a full quantum treatment. 6 
refs., 5 figs. (ERA citation 15:029347) 
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These two codes were written to accomodate plane 
shock wave data analysis and prediction for materials 
which are not adequately described by a simple linear 
u(sub s)-u(sub p) Hugoniot fit. As an example, kapton 
is a common flyer used in electric guns and falls into 
the above class of materials. The best tabulated data 
for its Hugoniot known to the author is that of Marsh 
(polyimide). The best fit can be obtained using a series 
of linear segments in the u(sub s)-u(sub p) plane. This 
is characteristic of materials that undergo phase 
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oo on the Hugoniot. A substantial database for 
the EOS (equation of state) of many materials also 
exists at LLNL. The HUGOFIT code was written so that 
Hugoniots from that database (after conversion of 
units) could be readily fitted. The EOP library results 
are available on the mainframe computers at LLNL 
and the availability of graphics on these machines (and 
absence of graphics on the author’s PC) made it sim- 
plest to write the codes for use on the mainframes. An 
added advantage is the ability to put out hardcopy to 
either fiche or RJET. The codes are written for the 
CRAY-1, but there is no intrinsic reason the codes 
cannot be adapted to a PC, and this is currently being 
done. One can also readily use tables of experimental 
data. The data to be fitted is entered from a file on disk 
called DATA. All other input is made from the teletype. 
The units for velocity were chosen to be km/sec since 
that is what the EOP library users. Densities are in g/ 
cm(sup 3) and pressures are in megabars. 
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Resonantly enhanced multiphoton ionization (REMPI) 
laser spectroscopic and molecular beam-surface scat- 
tering techniques are coupled to study inelastic and re- 
active gas-surface scattering with state-to-state speci- 
ficity. Rotational, vibrational, translational and angular 
distributions have been measured for the inelastic 
scattering of HCI and N (sub 2) from Au(111). In both 
cases the scattering is direct-inelastic in nature and ex- 
hibits interesting dynamical features such as rotational 
rainbow scattering. In an effort to elucidate the dynam- 
ics of chemical reactions occurring on surfaces we 
have extended our quantum-resolved scattering stud- 
ies to include the reactive scattering of a beam of gas 
phase H-atoms from a chlorinated metal surface M-Cl. 
The nascent rotational and vibrational distributions of 
the HCI product are determined using REMPI. The 
thermochemistry for this reaction on Au indicates that 
the product formation proceeding through chemis- 
orbed H-atoms is slightly endothermic while direct re- 
action of a has phase H-atom with M-Cl is highly exoth- 
ermic (ca. 50 kcal/mole). Details of the experimental 
techniques, results and implications regarding the 
scattering dynamics are discussed. 55 ref., 8 fig. 
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Rate constants for the reaction, O + H(sub 2)O 
(yields) OH + OH, have been measured by the Flash 
Photolysis-Shock Tube (FP-ST) technique over the 
temperature range, 1500--2400 K. This technique 
combines stock heating with flash photolysis in the re- 
flected shock wave regime, and the transient species, 
O-atoms in this case, are monitored by atomic reso- 
nance absorption spectroscopy (aras). Additional ex- 
periments were performed with N(sub 2)O as a thermal 
source of O-atoms, and the formation and depletion of 
(O) were followed by the aras technique. These results 
Pred that the decomposition rate behavior of N(sub 
2)O be known. The results obtained by this technique 
are compared to those obtained by the FP-ST tech- 
nique and are found to be corroborative. Hence, the 
combined results are used to describe the rate con- 
stants for the title reaction. The experimental results 
are compared to earlier work, and rate constants for 
the title reaction are additionally calculated from pub- 
lished results for the reverse reaction, OH + OH, and 


the well known equilibrium constant. All results are 
combined, and the rate behavior for the title reaction is 
evaluated. Lastly, the results for both forward and re- 
verse reactions are compared to the theoretical calcu- 
lations presented recently by Harding and Wagner. It is 
concluded that theory and experiment are in agree- 
ment within experimental error. 
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On the basis of ab initio SCF-MO/MP2 and semi-em- 
pirical MNDO SCF-MO calculations, we examined the 
structural characteristics of neutral organic donor mol- 
ecules BEDT-TTF and BEDO-TTF and their charge- 
transfer salts. The donor(hor ellipsis)donor and 
donor(hor ellipsis)anion interactions associated with 
the C-H bonds of the donor molecules are found to 
play a crucial role in governing the packing patterns of 
the donor molecules, which, in turn, greatly influence 
= physical properties of the donor molecule salts. 14 
refs. 
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Major progress has been made to dramatically change 
our concepts of electron transfer reactions over the 
last several years by defining the distances, energe- 
tics, and even orientation of electron donor and accep- 
tors groups. Despite this progress, several open ques- 
tions remain. These include the lack of clear under- 
standing of the factors controlling the dependence of 
the rate on distance. Distance dependence of long dis- 
tance electron transfer rates is often similar in a variety 
of experimental situations including rigid glasses, 
donor and acceptors bound to rigid spacer groups, 
monolayer assemblies and proteins. But two puzzling 
cases in which the distance dependence is dramatical- 
ly weaker have not been understood and interpreted. 
An even more serious lack of understanding for control 
of rate by orientation. In some cases strong depend- 
ence of rates on solvent polarity have been obtained, 
but in at least one other case, the rates seem to be 
independent of polarity. Important energetic quantities 
such as the free energy change and the solvent reor- 
ganization energy are often difficult to obtain and are 
particularly difficult to predict due to inaccuracies of 
the dielectric continuum model. This chapter compiles 
a list of many of these problems, but makes no attempt 
to suggest the nature of their solutions. 61 refs. 


050,796 
DE90010579/GAR PC A03/MF A01 
Syracuse Univ., NY. 
Catalytic reactivity of thin film crystal surfaces. 
pa technical report, July 1, 1984-December 31, 
Progress rept. 

. W. Vook. 1 Mar 90, 15p DOE/ER/45139-5 
Contract FG02-84ER45139 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A detailed investi —_— of the surface reactivity of epi- 


taxial Pd(111) and Cu(111)/Pd(111) thin films was car- 
ried out for the CO oxidation reaction to form Co(sub 
2). The work involved AES, LEED, W.F., TDS, isother- 
mal desorption spectroscopy, TEM/TED, and high 





pressure catalytic reactivity investigations. Significant 
results were obtained regarding (1) the thin film growth 
modes and the morphology of the overlayers, (2) the 
isothermal desorption energy of CO from Pd(111) 
films, (3) CO desorption energies form Pd(111) and 
Cu(111)/Pd(111) bilayer films, (4) the kinetics of CO 
and O(sub 2) adsorption on Pd(111) films and for CO 
on various Cu(111)/Pd(111) thin film bilayers, and (5) 
the relative CO oxidation rates on Pd(111) and various 
Cu(111)/Pd(111) bilayer films in the one atmosphere 
pressure range. The catalysis results were interpreted 
in terms of weakly adsorbed CO and O(sub 2) mole- 
cules and the formation of surface steps when the Cu 
overlayer thickness exceeded the critical thickness for 
misfit dislocation formation. These results are impor- 
tant in understanding the nature of the catalytic CO 
oxidation reaction using thin metal overlayers. It is the 
first such study of this reaction using metal bilayers, 
both of which were epitaxial thin films. 
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Electrostatically charged sprays are used in a wide 
range of applications. They include the coating of sur- 
faces as with paint spraying, the production of fine 
powders and the control of pollutants. The phenome- 
non of electrostatic spraying has been much re- 
searched particularly for the cases of dielectric fluids in 
paint spraying and conductive fluids in fine metallic 
powder production. although the literature on electro- 
static spraying is voluminous, the parametric depend- 
ence of the size distribution of the spray under various 
conditions still lacks precise definition. The focus of 
this study is the generation of charged water droplets 
for the production of ions and radicals in flue gases by 
pulsed corona discharges to control SO(sub 2) and 
NO(sub x). As a first step in evaluating charged sprays 
for such use, a laboratory-scale injection system was 
evaluated by measuring atomization performance of 
needle injectors over a wide range of parameters. 
Sauter mean diameter (SMD) determined with a 
Phase/Doppler Particle Analyzer (PDPA) was used as 
the measure of atomization performance. The inde- 
pendent parameters investigated include applied volt- 
age, needle size, flow rate and NaNO(sub 3) concen- 
tration (used to vary the solution conductivity). Be- 
cause the spray was only about 2 mm wide at the sam- 
pling point, SMD measured at a single location was 
taken to be representative of the spray. This assump- 
tion was tested by taking radiai traverses through the 
spray. Current flow from the needle to a collector plate 
6 cm below was measured with and without solution 
flow to quantify the relative current-carrying capacities 
of the spray and the surrounding air. 4 refs., 6 figs. 
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Molecular crystals and localized vibrational states. 
A. Migliori, A. M. Clogston, J. R. Hill, D. S. Moore, 
and H. K. McDowell. 1989, 12p LA-UR-90-1354, 
CONF-8907189-1 

Contract W-7405-ENG-36 

NATO conference on dynamical localization, Lyngby 
(Denmark), 26 Jul 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The normal modes arising from a simple linear model 
of a crystalline solid predict many important properties 
such as the specific heat, the sound velocity, and the 
Raman and infrared response. Such a model fails, 
however, to produce thermal expansion and finite ther- 
mal conductivity. The introduction of weak non-linear 
couplings between the normal modes immediately cor- 
rects these simpler problems, while preserving the 
usual phonon representation of the purely linear 
system as a useful first approximation for small 
phonon amplitudes. What we wish to consider here is 
the next step in the process, taken by keeping the 
weak non-linearities but introducing large phonon am- 
plitudes. Putting aside, for the moment, the question of 


how to achieve the necessary amplitudes, we can con- 
sider the consequences if certain not unusual condi- 
tions obtain which put the phonon equation of motion 
in correspondence with the non-linear Schrodinger 
equation. We can then be guided by classical solutions 
of this equation which predict spontaneous symmetry 
breaking and vibrational localization. To focus our 
thoughts, we outline in physica! terms the processes 
leading to the iocalization of vibrational energy. We 
use the insight gained to guide our choice of materials, 
and we describe the measurements we have made to 
begin the establishment of a rigourous connection be- 
tween real solids and the theoretical constructs related 
to this problem. 16 refs., 9 figs. 
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DE90010790/GAR PC A02/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
PEPICO studies of ion dissociations: The structure 
and heats of formation of ions, molecules, and 
pe radicals. Progress report, April 1989-March 


T. Baer. 1990, 4p DOE/ER/13950-2 

Contract FG05-88ER13950 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report briefly describes t= during the period 
of April, 1989 to March, 1990. Work on the supersonic 
beam photoionization apparatus and tunneling proc- 
esses in ionic dissociations highlight the report. (JDL) 
(ERA citation 15:032804) 
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DE90010838/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Applied mass spectrometry in the health sciences. 
Foreign trip report, April 15-April 21, 1990. 

G. L. Glish. 3 May 90, 5p ORNL/FTR-3604 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the 2nd International Symposi- 
um on Applied Mass Spectrometry in the Health Sci- 
ences and presented and invited paper. Papers pre- 
sented that were of interest to ORNL mass spectrome- 
try programs involved ionization of large molecules by 
electrospray and laser desorption. Other papers of in- 
terest included applications of MS/MS for structural 
elucidation and new instrumentation. (ERA citation 
15:032788) 


050,801 
DE90010996/GAR PC A07/MF A01 
Illinois Univ. at Urbana-Champaign. 

Part 1, Synthesis and thermolysis of cyclopenta- 
dienyl and pentamethyicyclopentadieny! molybde- 
num dioxo alkoxides; Part 2, Structural character- 
ization of polysilicate intermediates formed during 
sol-gel polymerization. 

Thesis (Ph.D). 

F. S. Rosenberg. 1990, 133p DOE/ER/01198-2586 
Contract AC02-76ER01198 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Part 1. The molybdenum(V!) dioxo alkoxides ((eta)(sup 
5) (minus) C(sub 5)H(sub 5)) MoO(sub 2)(OR) (R = 
CH(sub 2)CH(sub 3), CH)(CH(sub 3))((sub 2)) and 
((eta)(sup 5) (minus) C(sub 5))(CH(sub 3))((sub 
5))MoO(sub 2)(OR) (R = CH(sub 3), CH(sub 2)CH(sub 
3), CH(CH(sub 3)(sub 2))) have been prepared and 
characterized. Part 2. The principal mono- through 
hexasilicate structural isomers formed by hydrolysis of 
methanolic tetramethylorthosilicate in the presence of 
HCI have been structurally assigned and quantitatively 
determined. (ERA citation 15:035190) 
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Sandia National Labs., Albuquerque, NM. 

Pressure in the study of organic ductors. 
J. E. Schirber, H. H. Wang, and J. M. Williams. 1990, 
5p SAND-90-1234C, CONF-900528-1 

Contract AC04-76DP00789 

International conference on organic superconductors, 
Lake Tahoe, CA (USA), 20-24 May 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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There is probably no area in materials science where 
pressure has had such a profound effect upon the field 
as in the study of organic superconductivity. The initial 
discovery of superconductivity at <1.6K in 
(TMTSF)(sub 2)PF(sub 6) by Jerome, Bechgaard and 
coworkers at high pressure initiated a world-wide activ- 
ity that has resulted in the course of a decade in an 
increase in (Tc) from 1.6K to near 12K and identifica- 
tion of more than thirty organic superconductors. This 
near order of magnitude improvement in (Tc) has in- 
volved a number of breakthroughs in synthesis, in sev- 
eral cases aided by insights from pressure studies. Or- 
ganic superconductors are typically very compressible 
and anisotropic materials compared to their inorganic 
counterparts. Since at low temperatures, all pressure 
media are solid, this has resulted in some controversy 
and disagreement among various investigators using 
different pressure generation techniques. Herein we 
will briefly review the spectrum of materials which have 
been studied under purely hydrostatic conditions and 
using single crystal materials because we feel this is 
the most valid way to make intercomparisons between 
the various families of these materials. 23 refs. (ERA 
citation 15:035076) 
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DE90011178/GAR 
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High Tc oxide solid state reaction kinetics via com- 
plex impedance spectroscopy. 
E. A. Cooper, T. O. Mason, U. Balachandran, and M. 
L. Kullberg. 1989, 4p CONF-891119-132 

Contract 
88098: 


-31109-ENG-38, Grant NSF-DMR- 


Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Impedance spectra (5Hz (minus) 13MHz) were collect- 
ed during the solid state reaction of YBa(sub 2)Cu(sub 
3)O(sub 6+) from large monosized CuO icles im- 
bedded in a finely divided Y(sub 2)O(sub 3)/BaCO(sub 
3) matrix. No particle size effect was observed, but a 
large temperature effect was observed corresponding 
to an activation energy of approximately 1.8 eV 
(175kJ/mol) over the range 700--900(degree)C. 7 
refs., 3 figs. (ERA citation 15:032802) 
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DE90791311/GAR PC A03/MF A01 
Risoe National Lab., Roskilde (Denmark). 

Thermal decomposition of dilute aqueous formic 
acid solutions. 

A. B. Bjerre, and E. Soerensen. Nov 89, 12p NEI-DK- 
315 

EFP-86. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Formic acid and formiate are oxidized in aqueous solu- 
tions at 260 deg. C and 20 bars O2. The formiate is 
converted to bicarbonate. The formic acid is both oxi- 
dized and decomposed by different routes: HCOOH - 
> CO + H20 and HCOOH -> CO2 + H2. In particu- 
lar, the second is catalyzed by a mixture of oxides of 
stainless steel components. (author). (ERA citation 
15:000000) 


050,805 
N90-21208/5/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Critical Point Wetting Drop Tower Experiment. 
Final Report. 

W. F. Kaukler. 18 Apr 90, 26p NAS 1.26:186513, 
NASA-CR-186513 

Contract NAG8-511 


The 100 m Drop Tower at NASA-Marshall was used to 
provide the step cha in acceleration from 1.0 to 
0.0005 g. An inter-fluid meniscus oscillates vertically 
within a cylindrical container when suddenly released 
from earth’s gravity and taken into a microgravity envi- 
ronment. Oscillations damp out from energy dissipa- 
tive mechanisms such as viscosity and interfacial fric- 
tion. Damping of the oscillations by the later mecha- 
nism is affected by the nature of the interfacial junction 
between the fluid-fluid interface and the container wall. 
In earlier stages of the project, the meniscus shape 
which developed during microgravity conditions was 
applied to evaluations of wetting phenomena near the 
critical temperature. Variations in equilibrium contact 
angle against the container wall were expected to 
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occur under critical wetting conditions. However, it 
became apparent that the meaningful phenomenon 
was the damping of interfacial oscillations. This latter 
concept makes up the bulk of this report. Perfluoro- 
methyl cyclohexane and isopropanol in glass were the 
materials used for the experiment. The wetting condi- 
tion of the fluids against the wall —— at the critical 
wetting transition temperature. This change in wetting 
causes a change in the damping characteristics of the 
interfacial excursions during oscillation and no meas- 
urable change in contact angle. The effect of contact 
line friction measured above and below the wetting 
transitio.: temperature was to increase the period of 
vertical oscillation for the vapor-liquid interface when 
below the wetting transition temperature. 


050,806 
PBS0-241670 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 
ee Ce — Sections for (1)D2 Sublevels ((M 
sub L)= - 1, + or - 2) in the Alignment-De- 
ay Neh Calap( 2) (1)D2) + Rg -> Ca 

(aap (1 (OFS) + Rg as a Function of Rare Gas. 

inal rep 
R. L. Robinson, L. J. Kovalenko, C. J. Smith, and S. 
R. Leone. 1990, 10p 
Grants NSF-CHE84-08403, NSF-PHY86-04504 
ng by National Science Foundation, Washing- 
ton, DC. 
Pub. in Jni. of Chemical Physics 92, n9 p5260-5269, 1 
May 90. 


The Ca(4p(2) singlet D(2)) state is prepared in a two- 
step excitation with linearly polarized lasers. Two dif- 
ferent angular wave functions are selected by using 
parallel or perpendicular laser polarizations, respec- 
tively. Subsequent collision with a rare gas atom (He, 
Ne, Ar, Kr, or Xe) populates the near-resonant Ca(3d 
4p singlet F(3)) state. The dependence of the colli- 
sional energy transfer process is measured as a func- 
tion of the alignment of the initial singlet D(2) state 
wave function with respect to the average relative ve- 


locity vector. 
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PBS0-251596/GAR 

Technische Hogeschool Delft (Netherlands). 

Hydroformylation over Heterogenized Rhodium 
xes. 

Doctoral thesis. 

P. Groen. 7 Dec 89, 131p 

Summary in Dutch. 


PC A07/MF A01 


The industrial application of rhodium-phosphine based 
catalysts in the hydroformylation of the alkenes has in- 
creased dramatically during the last forty years. An 
outline is given on the way in which immobilization of 
neous Catalysts can be accomplished. When 
alkenes containing more than 4 C-atoms are hydrofor- 
mylated, soaking of the catalyst may take place, 
unless a very low =< therefore, less economic) con- 
version per pass is applied. The use of bidentate sol- 
vent-ligands like 1,4 bis(diphenylphosphino)butane 
(this thesis) increases the maximum operating temper- 
ature because the chelating effect of the ligand cre- 
ates a much firmer phosphine-rhodium bond. The per- 
formance of these bidentate-based SLP catalysts in 
the hydroformylation of butene-1, in comparison with 
the ‘traditional’ triphenyiphosphine-based systems, is 
discussed. The hydroformylation of allyl alcohol may 
be used as an alternative route for the production of 
the industrially attractive compound 1,4-butanediol. 
The final chapter, Chapter 6, deals with the synthesis 
and performance of a chemically immobilized catalyst. 
Use was made of a tridentate phosphine ligand, 
chemically bonded to silica, capable of forming an in- 
tramolecularly stabilized active rhodium compound. 
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PBS0-254400 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
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ponent Fugacity Coefficients in 
Mixtures with Isobutane: Temperature De- 


inal rept. 

T. J. Bruno, and S. L. Outcalt. 1990, 9p 

Pub. in International Jnl. of Thermophysics 11, n1 
p109-117 1990. 


The fugacity coefficients of hydrogen in binary mix- 
tures with isobutane were measured using a physical 
equilibrium technique. This technique involves the use 
of an experimental chamber which is divided into two 
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regions by a semipermeable membrane —! which 
hydrogen, but not isobutane, can penetrate. Measure- 
ment of the gas pressures inside and outside of the 
membrane allows a direct measurement of the hydro- 
gen component city at a given temperature, binary 
mixture mole fraction, and mixture pressure. Results 
are reported at 120, 140, 160, and 180 C. In each 
case, the total pressure of the mixture was maintained 
at an average value of 3.40 MPa. The — — 
tive features of the data are discu: and com 

sons are made with predictions obtained from the ed. 
lich-Kwong and the Peng-Robinson equations of state. 
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Hydrogen Component Fugacity in Binary ose 
Carbon Monoxide: Temperature Dependence 
Final rept. 
T. J. Bruno, and J. A. Schroeder. 1988, 10p 
Sponsored by Gas Research Inst., Chicago, IL. 
Ang = International Jnl. of Thermophysics 9, n4 p525- 


The fugacity coefficients of hydrogen in binary mix- 
tures with carbon monoxide were measured using a 
physical equilibrium technique. This technique involves 
the use of an experimental chamber which is divided 
into two regions by a semipermeable membrane 
through which hydrogen, but not carbon monoxide, 
can penetrate. Measurement of the gas pressures 
inside and outside of the membrane allows a direct 
measurement of the hydrogen component fugacity at a 
= temperature and binary mixture mole fraction. 

esults are reported at 130, 160, and 190 C. In each 
case, the total pressure of the mixture was maintained 
at a nominal value of 3.39 MPa. The general qualitative 
features of the data are discussed, and comparisons 
are made with predictions obtained from the Redlich- 
Kwong, Peng-Robinson-Soave, and extended corre- 
sponding-state models. 
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PBS0-254939 Not available NTIS 
Nationa! Inst. of Standards and Technol (NEL), 
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Radical Concentration Measurements in Hiydrocar- 
bon Diffusion Flames. 

Final rept. 
K. C. Smyth, and P. J. H. Tjossem. 1990, 13p 
Pub. in Applied Physics B 50, p499-511 1990. 


Absolute OH radical concentrations and relative H- 
atom and O-atom profiles have been measured in a 
laminar, co-flowing methane/air diffusion flame burn- 
ing at atmospheric pressure. Laser absorption and 
laser-induced fluorescence methods were used to 
probe the A(doublet Sigma(+-)) <- X(doublet Pi sub i) 
transition in OH radical. Establishing absolute H-atom 
and O-atom concentrations is discussed in terms of 
partial equilibrium considerations and detailed flame 
structure calculations. 
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TIB/B90-81192/GAR MF A01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Technisch-Wissenschaftliche Infor- 
mation. 

Wechselwirkung von Phenol- und Epoxydharzk- 
lebstoffen mit einer Modell-Aluminiumober- 
flaeche. (Interface chemi of phenolic and 
epoxy adhesives with a model aluminium surface). 
4 ‘oe 1989, 34p Rept no. MBB-Z-0288-89- 

In German. European conference of applied surface 
and interface analysis (ECASIA), Antibes (France), 23- 
27 Oct 1989. 

Microfiche only. 


Iiluminating information on the adhesion mechanism 
are expected from research into the chemical process- 
es at the two-dimensional phase boundary between a 
polymer and surface aluminium oxide. The different 
behaviour of various adhesives with regard to corro- 
sion was the particular subject of the documented 
study. The most important results is that the corrosion 
inhibiting effect of the phenolic resin is not based on 
the nature of the polymer. The formation of a pH buffer 
at the polymer/metal boundary surface is indeed a 
specific result of the chemistry of this adhesive, but the 
principle must surely by applicable to -~ other adhe- 
sive or primer, possibly by adding suitable buffer sub- 
stances as pigments to the primer. This opens up an 


7 rtunity to optimize the strength of the adhesive 
lependently of the corrosion resistance, the latter 
bebe achieved by suitable buffer effective additives in 
the primer. (orig. a; (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081192.) 
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AD-A221 959/0/GAR PC A01/MF A01 
University of Southern California, Los Angeles. 
Copolymerization of 1,1-Dimethyl-1-Silacyclopent- 
3-ene and 1, -1-Dipheny!-1-Si clopent-3-ene. 
Characterization of Copolymer Microstructures by 
H1, C13, and Si29 NMR Hyow nag 

Q. Zhou, G. Manuel, and W. P. Weber. 1990, 5p 
Contract NO0014-89-J-1961 

Pub. in Macromolecules, v23 p1583-1586. 


1,1-Dimethyl-1-silacyclopent-3-ene and 1,1-diphenyl- 
1-silacyclopent-3-ene have been copolymerized by 
treatment with n-butyllithium and hexamethylphos- 
phoramide in tetrahydrofuran at -50 C. Random co- 
ae og are formed. The microstructures of these 
ave been characterized by (1)H, (13)C and (29)Si 
NMR spectroscopy. Thermal stabilities of these co- 
polymers have been determined by thermogravimetric 
analysis. Their glass transition temperatures have 
on measured by differential scanning calorimetry. 
9, 
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Catalytic Synthesis of Inorganic Polymers for High 
tooude Applications and as Ceramic Precur- 


sors. 

pg Rahn, R. M. Laine, and Z. F. Zhang. Dec 89, 
p 

Contract N00014-88-K-0305 


Polysilsesquioxanes, -(RSi(O)1.5)x(-), exhibit many 
properties that are potentially quite useful for industrial 
applications. These properties include high tempera- 
ture stability (approx. 600 deg C in Oxygen); good ad- 
hesion and, liquid crystal-like behavior for some de- 
rivatives. Moreover, pe paps saa ga has 
been used successfully as a ecursor for the fabrica- 
tion of carbon fiber/’black glass’ (Si02/SiC/C) com- 
posites and ‘black glass’ fibers. Current methods of 
preparation depe on hydrolysis of RSiCI3 or 
RSi(OR)3. Unfortunately, this approach leads to sever- 
al products that are difficult to purify because poly- 
silsesquioxanes exhibit a great propensity for forming 
gels. ~~ Polymers, Ceramic materials, Copoly- 
mers, talysis, Synthesis, Polysiloxane, Silicon, 
Oxygen. (JG) 
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AD-A222 643/9/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Materials Science 
and Engineering. 

Catal Synthesis of Polymethyisilsesquioxanes. 
Technical rept. 

R. M. Laine, J. A. Rahn, K. A. Youngdahl, and J. F. 
Harrod. 31 May 90, 13p Rept no. TR- 

Contract N00014-88-K-0305 


Dimethyititanocene can be used to promote the redis- 
tribution of -(MeHSiO)x(-) cyclomers and linear oli- 
gomers to produce a polymethyisilsesquioxane copol- 
ymer. A mechanism for this redistribution is suggested, 
that involves sigma-bond metathesis promoted by a 
Titanium(IV) species. The structural evolution of the 
polymethylsilsesquioxane copolymer as it is heated to 
1000 deg C is followed using solid state (29 Silicon 
Nuclear Magnetic Resonance). Thermogravimetric 
Analysis experiments and chemical analysis support 
the NMR results which indicate that most of the start- 
ing monomer is either volatilized or undergoes further 
redistribution, so that by 400 deg C only polymeth 
silsesquioxane remains. Keywords: Polymers, Cataly- 
pens Synthesis, Silicon compounds, Hydrogen, Alcohol- 

Ikexy derivates, Polysilazane oligomers, Ceram- 
ic ctv Polysiloxane, Cage structures. (JG) 
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AD-A222 718/9/GAR PC A01/MF A01 





South Carolina Univ., Columbia. Dept. of Chemistry. 
Spiro-Fused Conducting Polymers for Molecular 
Electronics. 

J. M. Tour, R. Wu, and J. S. Schumm. 1990, 4p 
Contract N00014-89-J-3062 

Pub. in Polymer Preprints, v31 p408-409 1990. 


Described is the synthesis of two spiro core segments 
of orthogonally arranged conducting systems. The 
final systems are to have a potentially conducting 
chain fused perpendicularly to a second potentially 
conducting chain via a sigma bonded network. These 
systems may be suitable for incorporation into future 
molecular electronic devices. One of the core seg- 
ments synthesized is based on a thiophene conduct- 
ing group and it is formed by a zirconium-promoted 
bis(bicyclization) of bis(diyne) systems. The second is 
a phenylene-based system which is derived from fluo- 
rene. Reprints. (RH) 
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AD-A222 739/5/GAR PC A03/MF A01 
Jackson State Univ., MS. Dept. of Chemistry. 
Electrochemical, In situ Raman Spectroscopic, 
and Conductivity Studies of Polypyrrole Incorpo- 
rating Large Size Anions: Conducting Nature of 
Reduced Form. 

Technical rept. Dec 89-Nov 90. 

C. S. Chan, A. N. Singh, Z. Sun, and H. Tachikawa. 
21 May 90, 50p Rept no. TR-3-ONR 

Contract N00014-89-J-1339 


Polypyrrole (PPY) thin films doped with large size 
anions, such as tetrasulfonated metallophthalocyan- 
ines, tetrasulfornated copper porphyrin, polyvinyl sul- 
fate, and poly(P-styrenesulfonate), have shown elec- 
trochemical activities of redox pairs in both aqueous 
and nonaqueous solutions at the negative potentials 
where the PPY is reduced to a neutral form. In situ 
Raman spectroscopy showed that the charge-transfer 
reactions of redox pairs took place at the surface of 
the reduced PPY thin films in the negative potential 
range. Cyclic voltammetric results indicated that the 
structurally rigid PPY films which were doped with 
large size anions demonstrated a considerable elec- 
trochemical conductivity when the PPY was reduced to 
a neutral form, although both ex situ and in situ con- 
ductivity measurements of these films indicated that 
the electronic conductivity of the reduced form is gen- 
erally several orders of magnitude smaller than that of 
the oxidized form. Keywords: In situ raman spectrosco- 
py, In situ conductivity, Polypyrrole, Electrochemical 
and conductivity studies, Anions, Doping, Catalysis, 
Electronic devices, Electrochromic displays, Battery 
electrodes, Functional membranes. (JG) 
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Polymeric Aluminasilazane Precursors for Alumin- 
osilicon Nitride. 

D. Seyferth, and G. Brodt. 4 May 90, 9p 

Contract N00014-82-K-0322 
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The reaction of trimethylaluminum with the cyclic oli- 
gomers obtained by ammonolysis of methyldichlorosi- 
lane results in evolution of methane and formation of 
soluble, cross-linked aluminasilazanes. Pyrolysis of 
the products in a stream of argon gives a good yield of 
black aluminosilicon carbonitride, while pyrolysis in a 
stream of ammonia results in formation of white alu- 
minosilicon nitride. Keywords: Silicon nitride, Alumi- 
num nitride, Silicon carbonitride, Preceramic polymers, 
Organosilicon compounds, Organoaluminum com- 
pounds, Polysilazanes, Magneto-optical recording ma- 
terials. (jg) 
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Molecular Dynamics of Physical Aging Processes 
in Polymer Glasses (Experiment and Theory). 

Final rept. 1 Sep 86-31 Jan 90. 

J. D. McGervey. 16 Apr 90, 4p ARO-23926.2-MS 
Contract DAAL03-86-K-0166 


We have studied free volume and aging in PVAc (Poly- 
vinyl! Acetate), PMMA (Polymethyl Methacrylate), 
PEMA (Polyethylene Methacrylate), and polycarbon- 
ates by fluorescence spectroscopy, Electron Spin 
Resonance (ESR), and Positron Annihilation Spectros- 
copy (PAS). The product of the ortho-positronium (o- 
Ps) lifetime Tau 3 and its formation probability I3 has a 
temperature dependence above T(g) that follows that 


of the total free volume. The product I3 Tau 3 shows a 
significant decrease as a function of time at tempera- 
tures below }@). Some specimens with the same com- 
position and the same free volume yielded different 
values for the individual factors I3 and Tau 3. This indi- 
cates that PAS can distinguish between samples that 
are indistinguishable by conventional methods. We 
also obtained preliminary results on simultaneous 
measurement of the positron lifetime and the momen- 
tum of the annihilated positron-electron pair. There is a 
clear difference between high-momentum and low- 
momentum lifetime distributions, with a much larger 
value of I3 for the high momentum curve. This is what 
one expects from the higher momentum involved in o- 
Ps annihilation. Keywords: Polymer glasses, Physical 
aging, Free volume, ESR, Electron spin resonance, 
Fluorescence spectroscopy, Positronium, PAS, Posi- 
tion lifetime, Annihilation, Molecular dynamics. (jg) 
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Army Materials Technology Lab., Watertown, MA. 
Solubility Characteristics of a Methacrylate Copol- 
ymer. 

Final rept. 

M. K. Potts. May 90, 33p Rept no. MTL-TR-90-28 


Solubility maps in several coordinate systems have 
been constructed to determine regions of solubility for 
a methacrylate copolymer. The general methodology 
followed was that of ASTM D 3132 Test Method for 
Solubility Range of Resins and Polymers. Over 90 indi- 
viduai solvents and solvent mixtures were tested as 
solvents for the copolymer in the concentration range 
5% - 7.5% w/v. A database on the solubility character- 
istics of common solvents was created to store and 
utilize the information. Solvent maps were formulated 
using the solubility parameter system, and the Teas 
fractional cohesion parameter system. Each system is 
primarily empirical in nature, but has varying degrees 
of theoretical justification. Keywords: Solubility, Co- 
polymers, Methacrylates, Solubility maps, Solubility 
parameters, Solubility phase diagrams. (JES) 
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No abstract available. 
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Polyurethane prepolymers are a complex mixture of 
oligomers. The proportion of the various species in this 
mixture determines the handling properties of the pre- 
polymer as well as the physical properties of the final 
polyurethane. An analytical method has been devel- 
oped that gives a clear and sensitive picture of both 
the reaction kinetics and the concentrations of the oli- 
gomeric species in the prepolymer mixture. The analyt- 
ical method is applied to the polypropylene glycol/tol- 
ylene diisocyanate/catalyst system. The expected 
changes in reaction rates and in the formation of 
higher oligomers in the prepolymer were observed 
when catalyst was added at three different polyol mo- 
lecular weights. An alternative equation for predicting 
the number average degree of polymerization is devel- 
oped for the cases where reactant ratios are signifi- 
cantly less than one. An empirical equation is derived 
that permits expressing the reaction kinetic data in a 
linear plot. This equation is used to express the results 
of this work. Keywords: Gel permeation chromatogra- 
phic analysis, Kinetics, Reprints, Polyurethane, Oli- 
gomer ratio, Prepolymer, Catalysts. (JG) 
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Contents: Insights into ion-matrix and ion-ion couplings 
in polymer-salt electrolytes from relaxation spectros- 
copy; Proton conductors; diffusion of ions on polymer 
electrolytes; Comb shaped polymer electrolytes; 
Cross-linked polyethers as media for ionic conduction; 
Some recent results from the ACEP Project to develop 
rechargeabie lithium-polymer electrolyte batteries; Di- 
valent polymer electrolytes; lon transport, free vol- 
umes, dynamic percolation and ion interactions in 
polymer electrolytes; Electrode kinetics in cells based 
on polymer electrolytes; lonic conduction in polyox- 
yethylene related systems; lonic conduction of poly- 
mer electrolytes and future applications; and Aspects 
of some crystalline complexes of PEO with alkali ions. 
Keywords: symposia, 10 Wh cell, Lithium salts, Re- 
chargeable lithium battery, Poly(ethylene oxide), 
Copper trifluoromethane sulfonate, Radiotracer self- 
diffusion measurements, Polypropylene oxide, Mercu- 
ry perchlorate, Hg(Cl04)2, lon migration, Electrochemi- 
cal properties, Aminosil, Organosilicate glass solid pro- 
tonic conductor, Self ionisable networks, Anhydrous 
polymer, Protonic conductors, lonenes, Zinc, PPO 
Complexes. (jg) 
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Surfactant vesicles are small, spherical shell-like struc- 
tures composed of bilayers of surfactant molecules 
which can be used to contain an aqueous solution. 
Since a variety of materials can be e lated in 
such vesicles, they are ideal vehicles for many differ- 
ent applications. The advantages of vesicle formula- 
tions involve protection from the environment, sus- 
tained release, and ae delivery of vesicle con- 
tents. Such potential for phospholipid vesicles as 
chemical delivery systems, and possibly many other 
roles has motivated a significant effort towards improv- 
ing their properties. The primary objectives for much of 
the current research in this area have therefore been 
to obtain enhanced membrane stability (mechanical 
and chemical) and decreased or controlled vesicle 
fusion and permeability. Major progress toward these 
ends has been made by the introduction of polymeri- 
zeable lipid analogues and to a lesser extent with the 
formation of polymer coated vesicles. Studies have 
been made of the effects of disulfide polymerization 
and the incorporation of cholesterol derivatives on the 
structure and properties (permeability, stability, and 
size) of phospholipid vesicles. Studies have been initi- 
ated on the interaction of polymers with liposomes. 
Keywords: Microencapsulation techniques, Membrane 
stability, Vesicle fusion, Permeability, Lipid analogues, 
Disulfide polymerization, Cholesterol derivatives, 
pe engineering, Materials, Capsules, Contain- 
ers. (jg 
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Surface-enhanced Raman scattering (SERS) and re- 
flection-absorption infrared spectroscopy (RAIR) were 
used to determine the molecular structure of inter- 
phases between polymers and metal substrates. An 
interesting example was provided by pyromellitic dii- 
mide (PMDI), a model compound for polyimides, and 
silver substrates. Normal Raman spectra of PMDI 
were characterized by strong bands near 1772, 1370, 
760, and 655 1/cm and medium intensity bands near 
1630 and 1205 1/cm were weak in SERS spectra ob- 
tained from films of PMDI spin-coated onto silver 
island films while those near 1370 and 1205 1/cm and 
a new band near 685 1/cm were strongest. Differ- 
ences between the normal Raman and SERS spectra 
were related to orientation effects indicating that PMDI 
was absorbed onto silver with a vertical conformation 


October 15,1990 53 





CHEMISTRY 
Polymer Chemistry 


in which the rings were perpendicular to the surface 
and one imide group was in contact with the surface. 
Keywords: Polymer interphases, Surface enhanced 
raman scattering, Molecular structures, Thin films, 
RAIR, SERS, DD Form 1473, Spectroscopy. (JG) 
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Surface-enhanced Raman scattering (SERS) is an an- 
alytical technique in which the Raman scattering 
cross-sections of molecules adsorbed onto the rough- 
ened surfaces of certain metals are enhanced by as 
much as six orders of magnitude compared to their 
value for normal Raman scattering. Many models have 
been proposed to explain SERS, but it is now consid- 
ered that most of the enhancement is related to two 
mechanisms. The first is associated with the large 
electric fields that can be induced at the surfaces of 
metal particles having small radii of curvature. The 
second is associated with formation of charge-transfer 
complexes between the adsorbed molecules and the 
substrate. Enhancement due to the charge transfer 
mechanism is obtained only for molecules immediately 
adjacent to the surface, but enhancement due to elec- 
tromagnetic mechanism may extend several mono- 
layers away from the surface. Considering that normal 
Raman scattering by polymers is weak and that scat- 
tering by molecules adjacent to the substrate is strong- 
ly enhanced, it is evident that SERS can be used for 
non-destructive characterization of interfaces between 

films and metals as long as the films are not 
so thick that scattering by the bulk of the film is compa- 
rable in intensity to SERS from the interface. Key- 
words: DD Form 1473, Nondestructive characteriza- 
tion, Polymer/Metal interfaces, Surface-enhanced 
raman scattering, SERS, Adsorption, Silver, Acrylic ad- 
hesive system. 
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Alkene: 1-Cyclobutenecarboxylic Acid and It’s 
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Unexpected formation of an insoluble polymer during 
purification of 1-cyclobutenecarboxylic acid led to solid 
state 13C NMR characterization which seemed to indi- 
cate vinyl polymerization was occurring. Deliberate at- 
tempts to induce radical polymerization involved pho- 
toinitiation with 2,2-dimethyoxy-2-phenylacetophen- 
one (Irgacure 651) in N,N-dimethylformamide (DMF) or 
tetrahydrofuran (THF) to give a product that was solu- 
ble in dimethyisulfoxide (DMSO) and very soluble in 
aqueous base. Spectral characterization with 13C 
NMR in solution (DMSO-d(6)) and CP/MAS confirmed 
vinyl polymerization and the presence of pendent car- 
boxylic acid groups. Notably absent were peaks due to 
ester linkages and backbone or pendent unsaturation. 
Intrinsic viscosities of the potassium salt of the poly- 
mer in pure water and in 1 N aqueous NaCI were ca 
2.25 grams per deciLiters and 0.27 g/dL, respectively, 
consistent with a polyelectrolyte effect in water and a 
reasonable molecular weight. Keywords: Homopoly- 
merization, Trisubstituted alkene, 1-Cyclobutenecar- 
boxylic acid, Polymers, Composite materials. (JG) 
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N15 NMR Characterization of Multiple Crystal 
Forms and Phase Transitions in Polyundecana- 
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Polyundecanamide (nylon 11) was synthesized with 
99+% 15N labeling of the amide nitrogen. Polymer 
samples were thermally treated to give the stable tri- 
clinic alpha-crystal form and the metastable smectic 
form. The gamma-form was obtained by precipitation 
from neat trifluoroacetic acid upon evaporation. N CP/ 
MAS NMR clearly differentiated the samples by chemi- 
cal shift. Confirming previously reported x-ray and ther- 
mal analysis, the alpha-crystal form transforms above 
95 C to the pseudohexagonal (sigma)-crystal form. 
Previous studies suggested that the transition involves 
the onset of rapid hy: — bond disruption and refor- 
mation within the crystal lattice above the 95 C transi- 
tion temperature. N chemical shift anisotropy (CSA) 
spectra showed that the hydrogen bonded amide units 
remain conformationally rigid in the crystal lattice de- 
spite increasing librational motion. A model is present- 
ed which accounts for the crystal-crystal transition as 
well as the relative stability of the three crystal forms. 
Reprints. (JES) 
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An NMR has been done on benzanilide, terephthala- 
mide, isophthalamide, and their sodium and methylat- 
ed derivatives. A data base of chemical shift values for 
aromatic carbons ipso, ortho, meta and para to 
C6HSCONH- and C6H5NCO-functional groups was 
generated. Calculated values using this data are in 
= agreement with experimental values determined 
or the model aramid compounds. The presence of the 
dimsyl anion (produced by the addition of excess 
sodium hydride in DMSO) did not lead to attack of the 
amide carbonyl with chain cleavage. The monosodium 
salts of the model compounds in DMSO undergo rapid 
exchange among nitrogen positions, with the presence 
of the sodium cation inducing large changes in the 
chemical shift values of the ring carbons which are 
ortho and para to the nitrogen. Similarly, N-methylation 
leads to non-planarity of the amid group with respect 
to both aromatic “—_ , causing large chemical shift 
changes. Reprints. (JES) 
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General Data Processing Station for Modern Spec- 
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A series of Turbo Pascal and Array Basic programs 
have been developed which permit NMR Data files to 
be processed on a PC compatible computer using the 
data manipulation software package Spectra Calc. 
The steps implemented in routine processing of NMR 
data are exponential linebroadening, FID (Free Induc- 
tion Decay) zero-filling, fast Fourier transformation, 
zero- and first-order phase correction and setting the 
spectral reference. These modules can also process 
multiple data files typically acquired during NMR Re- 
laxation studies. Another advantage of using Spectra 
Calc to process NMR data in a PC is that the user has 
the ability to perform more sophisticated data analysis 
using either programs provided with the Spectra Calc 
package or in-house programs written in Array Basic. 
Once the NMR data has been processed, Spectra 
Calc provides a means of creating graphics files which 
are easily incorporated into word processing and desk- 
top publishing programs. Keywords: Nuclear instru- 
mentation, Data processing station, Spectrometers, 
Reprints, Spectra calc. (JG) 
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Unexpected formation of an insoluble polymer durin: 
purification of 1-cyclobutenecarboxylic acid led to soli 
state C NMR characterization which seemed to indi- 
cate vinyl polymerization was occurring. Deliberate at- 
tempts to induce radical polymerization involved pho- 
toinitiation with 2,2-dimethoxy-2-phenylacetophenone 
(Irgacure 651) in N,N-dimethylformamide (DMF) to 
ive a product that was soluble in dimethylsulfoxide 
MSO) and e: ially aqueous base. Spectral char- 
acterization with 13C NMR in DMSO-d6 confirmed 
vinyl polymerization and the presence of pendent car- 
boxylic acid groups. Notably absent were bands due to 
ester linkages and backbones or pendent unsatura- 
tion. Intrinsic viscosities of the potassium salt of the 
polymer in water and in 1 N aqueous NaCl were ca 
2.25 g/dL and 0.27 g/dL, respectively, consistent with 
a polyelectrolyte effect in water and a reasonable mo- 
lecular weight. Reprints. (JES) 
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Precipitation of nylon 12 from phenol-ethanol gives 
material with both alpha and gamma crystal forms, and 
amorphous region, according to solid state 15N NMR 
peaks at 84.2, 89.3, and 87.0. DSC shows two melting 
points on the first pass, but only a single melting point 
at the higher value on the second. Small differences 
are also seen in the 13C solid state spectrum although 
they are not as easily seen nor as definitive at those of 
the nitrogen spectrum. Spin, lattice relaxation times 
were also measured and found to correlate with in- 
creasing order of the crystalline regions over the amor- 
phous domains. Reprints. (JES) 
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Polyethylene has shown to possess several crystalline 
polymorphs by x-ray that have unique behavior in the 
solid state 13C NMR. in addition, the amorphous 
region(s) can be detected and quantitated with appro- 
priate use of pulse programs. The reactor powders 
studied here were synthesized at low temperatures 
(30-85 C), which allowed the existence of normally un- 
stable crystal forms to exist. We have observed both 
the monoclinic form and the thermodynamically more 
stable orthorhombic form in samples prepared at the 
lower temperatures but not in those prepared at 85. 
Transformation of the monoclinic to orthorhombic 
forms takes place rapidly in the spectrometer as the 
temperature is raised to 50-60. Finally, the as-obtained 
sample can be quantitated for monoclinic, orthorhom- 
bic and amorphous content using extremely lon: — 
cle times. These results demonstrate the ease of appli- 
cation of solid state NMR to the qualitative and quanti- 
UES) analysis of such reactor powders. Reprints. 
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Much effort has been expended in trying to understand 
and predict the unusual phenomena which can occur 
when initially glassy polymers are exposed to small- 
molecule gases, organic vapors or liquids. Sorption of 
the gas or vapor seems to occur at two distinctly differ- 
ent sorption sites (dual mode sorption), and influx of 
the penetrant leads to a non-Fickian front traveling at 
constant velocity (case-ll diffusion). Because tradition- 
al measurement techniques such as sorption and per- 
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meation are complicated by these very phenomena 
which they try to explain, attempts to determine to 
what extent these phenomena are governed by diffu- 
sive characteristics of glassy transport rather than by 
the interplay of diffusion and polymer relaxation _ 
been frustrated. Instead, a method of observing diffu- 

sion which does not require penetrant transport across 
a surface and influx into the sample must be used. 
Keywords: Glassy polymers, Self-diffusion, Probe dye 
molecule, Vrentas-Duda free volume theory, Pene- 
trants, Materials, Holographic Relaxation 


oe Polystyrene, Toluenes, DD1473. 
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Use of hemoglobin solutions as plasma expanders 
offers the desirable properties of low viscosity, oncotic 
activity, and oxygen and carbon dioxide transport. Ex- 
tracellular hemoglobin, however, binds oxygen much 
more tightly than intracellular hemoglobin due, in part, 
to the loss of 2,3-diphosphoglycerate and to the lower 
PH of the plasma. This defect may be adequately over- 
come with pyridoxal 5-phosphate (PLP) as well as with 
a number of other reagents. Another disadvantage in 
the use of hemoglobin solutions for resuscitation ther- 
apy lies in the short circulating half-life of native hemo- 
j omer which is considered to be due to the glomerular 

Itration of the dimeric form of a To over- 
come this limitation, various means have been pro- 
posed such as encapsulation, or chemical modification 
to form intramolecular and/or intermolecular cross- 
links. Intratetrameric cross-linking with disubstituted 
aspirin derivatives prevents dimerization, as do the 
dextran dialdehydes, glycoaldehyde, and 2-nor-2-for- 
mylpyridoxal 5-phosphate. A common means used to 
extend the vascular retention of hemoglobin solutions 
has been by polymerization with glutaraldehyde 
(GLUT), which forms intra- and inter-molecular cross- 
linked hemogiobin that retards the rate of renal clear- 
ance. Keywords: Reprints, a Biochemis- 
try, P50, Phosphorus compounds, Tissue fixative, Pro- 
teins, Crosslinking. (jg) 
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|-Silacyclopent-3-ene (I) undergoes anionic ring open- 
ing polymerization catalyzed by methyllithium HMPA to 

Id poly(1-sila-cis-pent-3-ene) (Il). Il was character- 
ized by 1H, 13C, and 29 Si NMR, GPC, TGa and eie- 
mental analysis. The low molecular weight of ll permits 
end group analysis. Pyrolysis of |i gives high char 
yields. These have been characterized by EDS (energy 
dispersive spectra). Keywords: 1-silacyclopent-3-ene, 
Poly(1-sila-cis-pent-3-ene , Preceramic rie Ani- 
onic ring opening polymerization, EDS, Pentenes, 
HMPA, Reprints, Hexameth phosphoramide, Cata- 
lysts, Organic compounds. (JG) 
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The remarkable mechanical properties and thermal 
= of fibers fabricated from liquid crystalline poly- 

rs (LCPs) have led to the use of these materials in 
preerh w applications where weight savings are criti- 
cai. Advances in eal of LCPs could permit the 
incorporation of lymers into other than uniax- 
ial designs and extend ther oF utlty into new areas such 


as nonlinear optical devices. However, the unique fea- 
ture of LCPs--intrinsic orientation order--is itself prob- 
lematic, and current understanding of processing with 
control of orientation falis short of allowing menpule- 
tion of macroscopic orientation (except for the case of 
uniaxial fibers). This report reviews the current and de- 
sirable characteristics of LCPs and identifies specific 
problems and issues that must be addressed so that 
pom oat in the use of these unique polymers can be 
ited. Keywords: Liquid crystalline polymers 
oo 's); Fibers; Thermotropic; Lyotropic; Processing; 
logy; Nonlinear optical properties; Blends; Com- 

po Lies 
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The effectiveness of chromatographic processes is 
often limited by the resistance to mass transfer into the 
exchanger particles. The likelihood of the exchange 
process being limited by particle diffusion resistance is 
especially high when one or both of the exchanging 
ions has a high molecular weight, and thus large mo- 
lecular size and low mobility within the particles. Sepa- 
ration of ionic species from bioreactors is likely to in- 
volve such ~~ molecular weight species and slow dif- 
fusion rates. Macroreticular particles are more effec- 
tive in these applications because the larger specie 
can diffuse more freely into the inner regions of the 
particles through large pores. The effects of smail vis- 
cous flow rates through the larger pores of the macror- 
eticular particle structure are examined in this paper to 
show how such flow can increase exchange rates. The 
importance of such flow is evaluated in terms of an 
effective diffusivity within the particle. The perform- 
ance of an ion-exchange material can be affected 
strongly by the dimensions of its internal structure. The 
approach used to describe and evaluate the perform- 
ance of ion-exchange materials with high-molecular- 
weight ions can be applied to macroreticular particles 
for separation of biological species and polymers by 
gel permeation. 7 refs., 2 figs. 
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The changes which occur in polymer viscoelasitc prop- 
erties in response to cross-linking reactions and due to 
absorption of gas phase species have been used ad- 
vatageously in several acoustic wave-based sensor 
applications. When a polymer film is present on the 
surface of an acoustic wave device, changes in the vi- 
soelastic properties of the film induce changes in — 
porpagation a and attenuation, providi 
sensor respo ilm changes which occur po! 
prensa bers o allow photopolymerization to be moni- 
tored in real time using acoustic devices. A photoac- 
tion spectrum of photoresist reveals the yey 
wavelength with maximum quantum yield. ——— 
the viscoelastic properties of a polysiloxane film i 
duces by vapor absorption are found to be unique for 
each of several species, —— differentiation of 

with a single film. A Maxwell model for — 
viscoelasticity, in combination with mass loading ef 
fects, provides a sound theoretical basis for explaining 
observed results for both polysiloxane and polybyta- 
diene/ ene copolymer films. 16 refs., 5 figs. 
(ERA citation 15:033008) 
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The current period has focused upon (1) the develop- 
ment of metal ion separations with the dual mecha- 
nism bifunctional polymers which we introduced, and 
(2) the initiation of studies into developing polymer- 

supported reagents for molecular separations. Our re- 
search has focused on oe ing an understanding of the 
mechanisms of action ee by polymers under dif- 
ferent solution conditions. This would then allow us to 
propose efficient utilization methodologies for the dual 
mechanism bifunctional polymers and to — addi- 
tional DMBPs with different This report 
briefly discusses progress in the two areas of work pre- 
viously mentioned. 


050,840 


N90-21129/3/GAR 
Lockheed Engineering and Sciences Co., Hampton, 
VA. Polymeric Materials Section. 
nf ne 1500 Series Polymers. 

inal 
T. Hou, and J. Bai. Apr 90, 41p NAS 1.26:181899, 
NASA-CR-181899 
Contract NAS1-19000 
Presented at the 35th International Sampe Symposium 
and Exhibition, Anaheim, CA, 2-5 Apr 1990. 


PC A03/MF A01 


The crystallization behavior and the meit flow - 
ties of two batches of 1500 series LaRC-TP! polymers 
from Mitsui Toatsu Chemicals (MTC) were investigat- 
ed. The characterization methods include Differential 
Scanning Calorimetry, the x ray diffractography and 
the melt rheology. The as-received materials possess 
initial crystalline melting peak temperatures of 295 and 
305 C, respectively. aes materials are less readily 
recrystallizable at elevated temperatures when com- 
pared to other semicrystalline jastics. For the 
samples annealed at temperatures below 330 C, a se- 
micrystalline polymer can be obtained. On the other 
hand, a purely amorphous structure is realized in the 
samples annealed at temperatures above 330 C. Iso- 
thermal crystallization kinetics were studied by means 
of the simple Avrami equation. The viscoelastic prop- 
erties at elevated temperatures below and above glass 
transition temperature of the polymers were meas- 
ured. Information with regard to the molecule sizes and 
distributions in these polymers were also extracted 
from melt rheology. 


050,841 


N90-21180/6/GAR PC A05/MF A01 
Old Dominion Univ., Norfolk, VA. 

Determinations of Molecular Weight and Molecular 
Weight Distribution of High Petyrsere by the Fihec- 


logical Properties. 

em Report, period ending 30 Jun. 1989. 
Huang, T. H. Hou, and S. N. Tiwari. Aug 89, 

82p NAS 1.26:186450, NASA-CR-186450 

Contract NAG1-569 


Several methods are reviewed by which the molecular 
(uo (MW) and the molecular weight distribution 
D) of po ic material were determined from 
. A polyarylene ether) poly- 
mer wih ax a ferent molecu carsales We and 
is inv . Experimental 
MWD oe conducted by GPC/LALLS (gel — 
chromatography/low angle laser light scattering), and 
rheological properties of the melts were measured 
by a Rheometric System Four rheometer. It was found 
that qualitative information of the MW and MWD of 
these polymers could be derived from the viscoelastic 
pat sory with the methods by Zeichner 
and Patel ihe Gmnemc storage’ by shifting the master 
curves of the mic storage modulus, G’, and the 
loss modulus, G”, along the freq axis. Efforts 
were also pod to calculate quien profiles of 
ee ne ee eer ee 
cal properties. The technique recently proposed a lu 
was evaluated. It was found that satisf 
could only be obtained for polymers with sing! oe = 
distribution in the molecular weight. 
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DE90008242/GAR PC A11/MF A01 
Argonne National Lab.., IL. 

Chemical Technology Division eénnual technical 
report 1989. 

Progress rept. 

Mar 90, 227p ANL-90/11 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Highlights of the Chemical Technology (CMT) Divi- 
sion’s activities during 1989 are presented. In this 
period, CMT conducted research and development in 
the following areas: (1) electrochemical technology, in- 
cluding high-performance batteries (mainly lithium/ 
iron sulfide and sodium/metal chloride), aqueous bat- 
teries (lead-acid and nickel/iron), and advanced fuel 
cells with molten carbonate and solid oxide electro- 
lytes: (2) coal utilization, including the heat and seed 
recovery technology for coal-fired magnetohydrodyna- 
mics plants and the technology for fluidized-bed com- 
bustion; (3) methods for recovery of energy from mu- 
nicipal waste and techniques for treatment of hazard- 
ous organic waste; (4) nuclear technology related to a 
process for separating and recovering transuranic ele- 
ments from nuclear waste and for producing (sup 
99)Mo from low-enriched uranium targets, the recov- 
ery processes for discharged fuel and the uranium 
blanket in a sodium-cooled fast reactor (the Integral 
Fast Reactor), and waste management; and (5) phvysi- 
cal chemistry of selected materials in environments 
simulating those of fission and fusion energy systems. 
The Division also has a program in basic chemistry re- 
search in the areas of fluid catalysis for converting 
smail molecules to desired products; materials chem- 
istry for superconducting oxides and associated and 
ordered solutions at high temperatures; interfacial 
processes of importance to corrosion science, high- 
temperature superconductivity, and catalysis; and the 
geochemical processes responsible for trace-element 
migration within the earth’s crust. The Division contin- 
ued to be administratively responsible for and the 
major user of the Analytical Chemistry Laboratory at 
Argonne National Laboratory (ANL). 
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PB90-250671/GAR PC A03/MF A01 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Reports of the Government Industrial Research In- 
stitute, Shikoku, Vol. 21, No. 1, 1989. 

c1989, 41p 

Text in Japanese with English abstracts. See also 
PB90-250689 and PB90-165317.Portions of this docu- 
ment are not fully legible. 


Contents: Study of Removal of Cresols from Waste 
Water; Laser Spraying of Pure Titanium; Extraction 
System of Uranium from Sea Water Using Sea Current 
and Wave Power; Formation Process of Fibrous Mag- 
nesium Pyroborate; Degradation of a Non-phenolic B- 
0-4 Lignin Substructure Model Compound by Coriolus 
Hirsutus (in English). 


050,844 


PB90-251265/GAR PC A04/MF A01 
National Chemical Lab. for Industry, Yatabe (Japan). 
Journal of the National Chemical Laboratory for 
Industry, Vol. 84, No. 8, 1989. 

c1989, 56p 

Text in Japanese with English abstracts. See also 
PB90-251273 and PB90-165507.Portions of this docu- 
ment are not fully legible. 


Contents: Technology for Measurements and Manipu- 
lations on an Atomic Scale by Scanning Tunneling Mi- 
croscopy and Scanning Tunneling Spectroscopy; Pro- 
duction and Engineering of Human Lysozyme using 
Recombinant DNA Techniques; Ab initio MO Calcula- 
tions of C3H5N molecules; Simulation Analysis of Re- 
actor for Methanol Conversion to Light Olefins; Numer- 
ical Analysis of Electrical Spark Ignition. 


050,845 


PB90-251281/GAR PC A03/MF A01 
National Chemical Lab. for Industry, Yatabe (Japan). 


56 VOL. 90, No. 20 


Journal of the National Chemical Laboratory for 
Industry, v84 n9 1989. 

61989, 46p 

Text in Japanese with English abstracts. See also 
PB90-251299 and PB90-251265.Portions of this docu- 
ment are not fully legible. 


Contents: Dipping-Pyrolysis Process for Preparation of 
Advanced Ceramic Films; Energy Saving in Distillation 
Process--Design Procedure and Performance Evalua- 
tion of Plate-to-Plate Heat-Intergrated Distillation 
Method with a Heat Pump; Preparation and Character- 
ization of Silica-Supported Cobalt Oxide Cluster Cata- 
lyst; Determination of Impurities in High -Purity Magne- 
sium for Preparation of Metal Standard Solution; Eval- 
uation of Biological Activities of Platinum complexes | 
Antitumor Activity of Platinum Uridine Compounds. 


050,846 

PB90-251307/GAR PC A03/MF A01 
National Chemical Lab. for Industry, Yatabe (Japan). 
Journal of the National Chemical Laboratory for 
Industry, v84 n10 1989. 

c1989, 38p 

Text in Japanese with English abstracts. See also 
PB90-251315 and PB90-251281.Portions of this docu- 
ment are not fully legible. 


Contents: Polysilanes Function and Synthesis; Evalua- 
tion Biological Activities of Platinum Complexes II.-- 
Further Activity Studies of Antitumor Platinum Uridine 
Complexes V-23380; Spontaneous Ignition of Special 
Material Gases for Semiconductor Industry. 
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AD-A222 665/2/GAR PC A03/Nr A01 
oy aaa Research and Engineering Lab., Hano- 
ver, NH. 

Salmon River ice Jam Control Studies. 

Interim rept. 

K. D. Axelson, E. P. Foltyn, L. J. Zabilansky, J. H. 
Lever, and R. E. Perham. Apr 90, 12p Rept no. 
CRREL-SP-90-6 


The city of Salmon, Idaho, has been affected by flood- 
ing resulting from an ice jam on the Salmon River. This 
ice jam, known as the Deadwater jam, is composed a 
frazil ice. Environmental and economic constraints re- 
quire an innovative approach to the control of the frazil 
ice in this situation. An Ice Control Structure (ICS) 
should provide enough control of both production and 
transport of frazil ice to prevent the Deadwater jam 
from reaching Salmon. Past investigations have indi- 
cated that a temporary ICS, or a combination of tem- 
porary and permanent structures, might be successful 
at Salmon. This interim report documents the progress 
of a study intended to obtain the information neces- 
sary to design an ICS upstream from Salmon. Key- 
words: River ice; Flood control; Winter flooding. (EDO) 


050,848 

AD-A222 721/3/GAR PC A03/MF A01 
Army Engineer District, Rock Island, IL. 

Definite Project Report with Integrated Environ- 
mental Assessment for Section 14, Emergency 
Streambank Protection, Cedar Creek, Bridge 
— F-2-1-20-00, Monroe County, lowa. Revi- 


n. 
May 90, 47p 
Revision of report dated Feb 90. 


This report addresses the problem of streambank ero- 
sion on Cedar Creek at Country Bridge No. F-2-1-20- 
00 near Hiteman, Monroe County, lowa. The study 
area is located on the right descending bankline at the 
north bridge abutment, in sec. 2, T. 72 N., R. 18 W., 
Guilford Township. A study was initiated on April 12, 
1989, to provide assistance to Monroe County for pro- 
tecting the north bridge abutment from further dam- 
ages due to the eroding bankline. This Definite Project 
Report recommends that riprap be placed along ap- 
proximately 350 linear feet of the bankline at the north 


bridge abutment. It also recommends that a farm 
drainage ditch on the upstream side of the abutment 
be straightened and riprapped to ijivert the drainage 
from the bridge abutment and piers. The total estimat- 
ed cost for the project is $43,850, with a benefit-to- 
cost ratio of 9.0. The project satisfies the criteria for 
Federal participation and is recommended for con- 
struction. (edc) 
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AD-A223 077/9/GAR PC A06/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Information Technology Lab. 

Finite Element Study of Tieback Wall for Bonne- 
ville Navigation Lock. 

Final rept. 

R. L. Mosher, and V. R. Knowles. May 90, 120p Rept 
no. WES/TR/ITL-90-4 


This study of the Bonneville Navigation Lock tempo- 
rary tieback wall was performed to analytically confirm 
the design of the wall and to predict its performance 
during construction operations. The method chosen to 
do this involves finite element (FE) soil-structure inter- 
action analysis. The method of modeling the wall-soil 
relationship provides a detailed and accurate repre- 
sentation of the system and its response to various 
loadings. The objectives of the study were met through 
both the development and analysis of a finite element 
model with the program SOILSTRUCT and assess- 
ment of the measured field performance of the wall. 
The analysis and instrumentation results showed that 
the wall section studied deflected less than the 0.1-ft 
limit set by design criteria. In addition, the incremental 
analysis allowed prediction of wall performance during 
construction. The analysis results were used in con- 
junction with the instrumentation results to verify both 
the FE model and the instrumentation. The results pro- 
duced by the FE analyses are wall deflection, bending 
moment, earth pressure distribution, anchor loads, 
ground surface movement, and soil stresses. (sdw) 
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AD-A223 082/9/GAR PC A06/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

Detailed Project Report on Emergency Shoreline 
Protection, tion 14 Boggy Bayou, Valparaiso, 
Florida. 

M. J. Rider, L. R. Godwin, R. J. Murray, D. W. Parker, 
and A. D. Morgan. Aug 89, 118p Rept no. COESAM/ 
PDFC-89/01 


This report consists of a feasibility analysis for shore- 
line protection to preclude possible destruction of a 
public road and utilities, for a distance of about 700 
feet, along the western shore of Boggy Bayou at Val- 
paraiso, Florida. The report recommends the construc- 
tion of a stone revetment with an earthfilled embank- 
ment. (sdw) 


050,851 


AD-A223 137/1/GAR PC A07/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

General Design Memorandum, Gulfport Harbor, 
Mississippi. Design Memorandum Number 1. Ap- 
pendix F. Regional Impact and Financial Analysis. 
E. H. Brown, K. Claseman, and M. M. Laws. Mar 90, 
135p Rept no. COESAM/PDFC-89/010 

Appendix F to AD-A223 132. See also Environmental 
Impact Statement, AD-A223 138. 


General impacts were calculated using MARAD’s Port- 
kit input/output model for increases in jobs, business 
sales, and state incomes, taxes and port revenues. 
CERL’s EIFS input/output model was used to calcu- 
late project construction impacts. Several payback 
scenarios were analyzed from the state prospective 
for cost recovery of both the Corps deepening project 
and containeryard expansion project. A financial anal- 
ysis included sources and uses of the state’s share of 
costs of deepening the channel to 36 feet. Keywords: 
Regional impacts; Financial and cost recovery analy- 
sis; Construction impacts; Tonnage throughput in- 
creases; Increases in state and local incomes; Harbor 
deepening; Containeryard expansion. (kr) 
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PB90-250531/GAR PC E05/MF E05 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Chemie. 





Elimination of Chlorinated Ethylenes from Drink- 
ing Water. 

P. Gehringer, E. Proksch, H. Eschweiler, and W. 
Szinovatz. 1989, 35p OEFZS-4512, CH-104/89 
Presented at the Japan Conference on Radiation and 
ee (19th), Tokyo (Japan), November 14- 


Sub-ppm quantities of chlorinated ethylenes dissolved 
in drinking water can be decomposed by high energy 
radiation very effectively. The decomposition reaction 
is initiated mainly by OH radicals originating from water 
radiolysis. For perchloroethylene the main decomposi- 
tion products are CO2 and Ci(-), for trichloroethylene 
beside these formic acid is formed. However, as an 
undesirable side reaction, a small fraction of the nitrate 
present in the water is converted to nitrite. The pres- 
ence of ozone during the irradiation prevents the nitrite 
formation. Additionally, the radiation catalyzes the 
conversion of ozone into OH radicals. Therefore, the 
effect of the combined treatment is always higher than 
= sum of the individual effects of ozone and radi- 
ation. 


050,853 

PB90-251877/GAR PC A07/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
Stability of Lined Slopes at Landfills and Surface 
impoundments. 

D. H. Mitchell, M. A. McLean, and T. E. Gates. Aug 
90, 149p EPA/600/2-89/057 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The report describes the results of slope stability anal- 
yses, laboratory tests to measure the frictional proper- 
ties of various interfaces that may be used in landfills 
and surface impoundments, and larger-scale tests to 
verify the data from laboratory tests. Several cases of 
sloughing of cover soils on FMLs in canals and tailings 
ponds have occurred. Sloughing at surface impound- 
ments has occurred during heavy rainfalls, leading to 
the conclusion that the sloughing resulted from a build- 
up of pore-water pressure in the soil which reduced 
stability. This effect was demonstrated in tests on a 
100-square-foot test stand. Stability analyses incorpo- 
rating the effect of pore water was developed. Friction 
angles determined by direct-shear tests, the typical 
method used to measure interfacial properties, were 
compared with friction angles from a tests. 
The study determined that, in general, the direct- 
method produces friction angles that are less than 
those measured with a lar engineering-scale 
system. Therefore, friction les determined by the 
direct-shear method are probably conservative for use 
in stability analyses. 


050,854 
PBS0-252008/GAR PC A04/MF A01 
+ gaeaeaa Survey, Columbia, SC. Water Resources 


Determination of Flood ey for Streams 

in South Carolina. Volume 1. Simulation of Flood 

— for Rural Watersheds in South Caro- 
ina. 

Water resources investigation (Final). 

L. R. Bohman. 1990, 67p USGS/WRI-89-4087, 

FHWA/SC-88/01 

Sponsored by Federal Highway Administration, Colum- 

bia, SC. South Carolina Div., and South Carolina Dept. 

of Highways and Public Transportation, Columbia. 


A typical (average) flood hydrograph corresponding to 
a peak discharge of specific recurrence interval can be 
simulated for ungai rural basins having drainage 
areas less than square miles in South Carolina. 
Three dimensionless hydrographs were developed on 
the basis of data collected during 188 storm events at 
49 stations representing a wide range of drainage area 
sizes and basin conditions. The design peak discharge 
and a volume-adjusted average basin lagtime are re- 
quired to apply the technique. The standard errors of 
estimate for simulated hydrograph widths at 50 and 75 
percent, respectively, of observed stormflow were + 
or - 14.1 and + or - 18.3 percent for basins in the Blue 
po. Ag nyo wy province. Multiple-regression 

were used to develop equations for estimat- 
ing average basin lagtime. The hydraulic design of 
highway drainage structures involves an evaluation of 
the flood to the highway and of the effect of the 
proposed structures on the hazard to lives, property, 
and stream stability. 


050,855 
PBS0-253402/GAR PC A02/MF A01 


Rijkswaterstaat, The Hague (Netherlands). Div. of 


Tidal Waters. 

Chaostheorie en Frequentie- Verdelingen van 
Stormvioeden en Rivierafvoeren of Chaos 
in Relation to Frequency Distri of Storm 


ba and River Discha 5 
J. W. van der Made. Jun rth * GWAO-89.015 
Text in Dutch; summary in English. 


The assessment of design data of structures for safe- 
guarding against high storm surges or river floods is 
currently carried out using frequency analysis of actual 
data. Design data are found by extrapolation of fitted 
frequency curves up to ign frequencies, which cor- 
respond to return periods being a multiple of the avail- 
able period of observations. The recent development 
from yo to advanced methods has not c! 

the fact that values are assessed for an area beyond 
our vision. This is unsatisfactory since the real risk re- 
mains unknown. However, the hope exists that the 
Theory of Chaos can give an indication to a solution. If 
it would be possible to construct an attractor of the 
atmospheric phenomena causing storm surges and 
river floods, then a more physical approach, leading to 
a better notion of the acting mechanisms might come 
within our range of vision. 


Construction Equipment, Materials, & 
Supplies 


050,856 
PB90-247867/GAR PC A04/MF A01 
— Hogeschool Delft (Netherlands). Stevin 


Bond Stress-Slip Relationship at Very Low Tem- 
tures. Part 1. E imental Results. 
. V. D. Veen. Nov 87, 73p REPT-25-87-43 
Sponsored by Stichting voor de Technische Wetens- 
chappen, Utrecht (Netherlands). 


The experimentally found values concerning the cube 
compressive, splitting tensile and cylinder stre of 
concrete are collected in the appendix. Three different 
curing conditions, water-saturated (S), sealed (W; 
wrapped in foil) and air-dry (H) respectively, were used 
in the experimental program. All 150 mm cubes were 
weighted after 2, 28 days and at the time of testing 
mostly 90 days. To compare the effect of the curing 
conditions, the change of weight of the concrete cubes 
was measured. This cha in weight is expressed as 
a percentage of the initial weight of the cube deter- 
mined at an age of 2 days, so direct after demoulding. 
It turned out that even the sealed specimens (wrapped 
in aluminium foil) have some weight loss. Furthermore, 
the free moisture content (m) of the concrete cubes 
was measured by drying samples of concrete at 110 
deg C during 8 days, at a concrete age of 28, 90 and 
365 days. These samples were taken from the center 
part of the cubes. The free moisture content m is ex- 
pressed as a percentage of the dry sample weight. 


050,857 

PBS0-248279/GAR PC A09/MF A02 
Technische Hogeschool Delft (Netherlands). 

Ti tt Shear Transfer in Cracked Rein- 
forced Concrete. 

Doctoral thesis. 

J. W. |. J. Frenaij. c1989, 194p ISBN-90-9002844-7 
Prepared in cooperation with Instituut voor Mechanisa- 
tie, Arbeid en Gebouwen, Wageningen (Netherlands). 


The study begins with a literature survey reviewing 
recent experimental research efforts of shear transfer 
across a crack in concrete; the aggregate interlock 
and dowel action mechanisms are both treated for the 
monotonic loading case. Chapter 2 also deals with 
some theoretical models which describe the observa- 
tions on an empirical or a phenomenological basis. 
Chapters 3 and 4 outline the set-up of an experimental 
program and include the most important test results, 
especially regarding the time-dependent displacement 
increases of the opposing crack faces due to an exter- 
nal sustained shear loading. Chapter 5 is concerned 
with modelling: the crack response is related to the 
time-dependent behavior of cement-based materials 
(creep) and of the embedded bars across the crack 
(bond). Chapter 6 addresses the application of the re- 
search for a two-dimensional cracked concrete panel 
subjected to sustained shear loading. Today, the engi- 
neering models have only been developed for mono- 
tonic loading conditions. notation and a list of ref- 
erences are given in the last part of the study. 
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PB90-249947/GAR PC A06/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Dept. of 
Structural Engineering. 
Effects of Mineral By-Products on the Frost-Re- 
sistance of Concrete. 


J. Virtanen. 1990, 112p REPT-107 
Summary in Finnish. 


The aim of the experiments is to examine the effects of 
mineral by-products on the frost-resistance of con- 
crete. The test methods used to evaluate frost-resist- 
ance are protective pore ratio, dilation index, salt-sca!- 
ing test, optical pore analysis, critical ee of satura- 
tion and freeze-thaw test. The effects of aging of slag 
and silica concrete on the salt-scaling resistance are 
studied in the field tests of actual structures. According 
to the study, addition of silica can substantially improve 
the salt-scaling resistance of concrete. The frost-re- 
sistance of concrete is not affected oy the use of slag 
or fly ash, when the air content and the strength of 
concrete are kept constant. The aging of slag or silica 
concrete under actual outdoor conditi does not 
seem to influence the salt-scaling resistance of con- 
crete. However, this phenomenon has to be studied in 
still more detail. 


050,859 


PB90-250507/GAR PC E05/MF E05 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Biologie. 


Methoden der Mikrobiologischen Materialprue- 
Beton (Microbiological Methods of Testing 

pe a wa meteor 

E. Hruby, and M. Kehrer. Feb 89, 12p OEFZS-4488, 


BL-801/89 
Text in German; summary in English. 


The aim of the study was to find a model to test, 
whether concrete is influenced in its hardness by 

rowth of microorganisms, especially bacteria and 

ingi. Blocks of concrete were tested by ultrasonica- 
tion and then infected with the microorganisms that 
are used for testing of plastic material. After an incuba- 
tion period of 5 weeks under optimal conditions for the 
microorganisms comparison measurements were per- 
formed to test the influence of microbial growth on the 
stability of concrete materials. 
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PB90-252941/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). 
Cementsortens | Betongs 


of )- 
K. Malmstroem. 1990, 46p SP-RAPP-1990:07, ISBN- 
91-7848-212-7 
Text in Swedish; summary in English. 


In the project the importance of cement composition 
on the salt-frost resistance of concrete has been stud- 
ied. From two different cements, both of ordinary Port- 
land type, concrete mixes with varying air content have 
been produced. The air content was obtained by use 
of air-entraining agents, of which two different types 
were used. The two cements give concrete with very 
different salt-frost resistance. With Std P Degerhamn, 
a cement with low content of alkali and a low value for 
the heat of hydration, good frost resistance is reached 
with an air content of 4% in the concrete. With Std P 
Slite, the other cement used, an air content of 6% is 
not sufficient to get comparable frost resistance. How 
the frost resistance of the concrete is assessed de- 
pends on the quantity of material that has scaled after 
56 freeze-thawcycles. Compressive str is about 
5 MPa higher after 28 days for mixes with Std P Deger- 
hamn than for mixes with Std P Slite. 


Highway Engineering 
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MIC-90-03537/GAR PC E07/MF E01 
Ontario. Hi omy Engineering Division. Engineering 
Materials , Toronto. 
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Evaluation of hydrated lime as an anti-stripping 
agent in the hot-mix recycling of a badly stripped 
vement. 
aterials information report no. MI-139. 
R. C. Evers. c1989, 14p ISBN-0-7729-6808-X 


Highway 11, Englehart northerly to the junction of 
Highway 112 called for the recycling of a badly 
stripped asphalt pavement. As some U.S. states have 
had success recycling stripped pavements using hy- 
drated lime as an anti-stripping agent, it was decided 
to include a lime-treated trial for a portion of this 
project with a conventional proprietary anti-stripping 
agent as a control. The contract required the lime to be 
uniformly pre-mixed through a pug-mill at the rate of 
1% by weight of the respective we having a 
minimum moisture content of 3%. This report presents 
the results of a field trial, conducted in July 1988. 


050,862 

MIC-90-03576/GAR PC E07/MF E01 
Ontario Ministry of Transportation, Toronto. Research 
and Development Branch. 

Futher laboratory studies of friction in TFE slide 
surface of a bearing. 

T. |. Campbell, and M. J. Fatemi. c1989, 29p 


Tetrafluoroethylene (TFE) is used to provide sliding 
surfaces in bridge bearings due to its low friction prop- 
erties as well as its chemical inertness and resistance 
to water absorption and weathering. This report sum- 
marizes the laboratory testing carried out at Queen’s 
University on Phase II of a research project, including 
the repeatability of test data, the reduction of the initial 
coefficient of friction, contamination of the lubricant, 
and eccentricity of loading. The findings from Phase | 
are summarized as well. 


050,863 


PB90-247545/GAR PC A06/MF A01 


Transportation Research Board, Washington, DC. 
Guide to Earthwork Construction. State-of-the-Art 


Report 8. 
1990, 117p ISBN-0-309-04957-1 


Library of Congress catalog card no. 90-34568. 


Contents: History of embankment construction; Com- 
paction concepts; Earthwork construction; Drainage; 
Embankment foundations; Earthwork for retaining 
structures and abutments; Environmental consider- 
ations; Special soil deposits and embankment materi- 
als; Instrumentation for embankments. 


050,864 

PB90-250333/GAR PC A03/MF A01 
Colorado State Dept. of Highways, Denver. Div. of 
Transportation Development. 

Pretreatment of Aggregates. 

Final rept. 

D. S. Harmelink, and T. R. Hunt. Mar 90, 26p CDOH- 
DTD-R-90-1 

Sponsored by Federal Highway Administration, Wash- 
ington, DC. 


It is thought that the coated aggregates of recycled 
pavements help to improve the material properties of 
the new mixes in which they are used. For this report, 
marginal and low quality virgin aggregate was precoat- 
ed with seven different treatments to simulate the ben- 
eficial effects of recycled pavements. The laboratory 
test results varied. Two of the treatments improved all 
three of the material properties monitored. These 
treatments were retested with different aggregate. Im- 
provements in material properties were again ob- 
served. These improvements, however, did not seem 
great enough to justify the added cost. Other more tra- 
ditional methods of improving pavement quality are 
recommended. 


050,865 

ny erage gad P PC agg ~ 
jaine Dept. of Transportation, usta. Technica 

Services Div 7 


Materials Characterizations for Development of an 
Overlay Design Procedure. 

Final rept. 

D. W. Rand, and J. Casey. Nov 89, 23p TR-89-2, 
FHWA/ME-89/2 

Sponsored by Federal Highway Administration, Augus- 
ta, ME. Maine Div. 


A project was established for the purpose of calibrat- 
ing or correlating deflection data to the structural 
= of roadways. The modei used in the study is 

upon the Chevron Elastic Theory and is heavily 
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influenced by the Kentucky model. The local informa- 
tion was obtained from carefully selected projects rep- 
resenting 5 different specific types of subgrade. When 
the deflections were taken, temperature and time were 
also recorded. Immediately after this test was per- 
formed pavement samples were cut and saved for fur- 
ther testing. Field CBR values were then taken on top 
of the gravel and again on top of the subgrade. Water 
contents and granular samples of the material were 
also taken. After the basic model was established, it 
was refined so that features such as temperature 
could be added to correct the pavement modulus. 
Eventually the model was expanded to the extent that 
the AASHTO Structural Design Equation was included. 
To verify the model, several recently constructed 
projects were tested and the deflections data back- 
calculated to determine the effective pavement. A goal 
of the study was to customize the Kentucky procedure 
to reflect the characteristics of materials specific to 
Maine highway construction. 


050,866 

PB90-252479/GAR PC A99/MF A04 
Colorado State Univ., Fort Collins. Engineering Re- 
search Center. 

Highways in the River Environment: Participant 
Notebook. NHI Course No. 13010. 

Final rept. Aug 85-Nov 89. 

E. V. Richardson, D. B. Simons, and P. Y. Julien. Feb 
90, 611p FHWA/HI-90/016 

Contract DTFH85-P-70119 

See also PB86-178852. Sponsored by Federal High- 
way Administration, Honolulu, HI. Hawaii Div. 


The revised document incorporates many technologi- 
cal advances that have been made in this discipline 
since 1975. Hydraulic problems at stream crossings 
are described in detail and the hydraulic principles of 
rigid and moveable boundary channels are discussed. 
In the United States, the average annual damage relat- 
ed to hydraulic problems at highway facilities on the 
Federal-aid system is $40 million. Damages by 
streams can be reduced significantly by considering 
channel stability. The types of river changes to be 
carefully considered relate to: (1) lateral bank erosion; 
(2) degradation and aggradation of the streambed that 
continues over a period of years, and (3) natural short- 
term fluctuations of streambed elevation that are usu- 
ally associated with the passage of floods. Sediment 
transport, natural and manmade causes of waterway 
responses, stream stabilization (bed and banks), com- 
puter applications and countermeasures are some of 
the many issues covered. Case histories of typical 
=— and natural impacts on waterways are ana- 
lyzed. 


050,867 

PB90-253196/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Civil Engi- 
neering. 

Pavement Performance Analysis of the Illinois 
Interstate Highway System (interim Report). 

Civil engineering studies. 

M. E. Dwiggins, M. |. Darter, J. P. Hall, C. L. Flowers, 
and J. B. DuBose. Jul 89, 19p UILU-ENG-88-2012, 
TRANSPORTATION ENGINEERING SER-52, 
FHWA/IL/UI-220 

Report on lilinois Cooperative Highway Research Pro- 
gram Ser-220. Prepared in cooperation with Illinois Co- 
operative Highway Research — Sponsored by 
Federal Highway Administration, Springfield, IL. Illinois 
Div., and Illinois State Dept. of Transportation, Spring- 
field. Bureau of Materials and Physical Research. 


The lilinois Interstate highway system was mostly con- 
structed between 1957 and 1980 and consists primari- 
ly of continuously reinforced concrete pavement 
(CRCP) and jointed reinforced concrete pavement 
(JRCP). Extensive pavement design, traffic and per- 
formance data were obtained from 3228 one-direction- 
al miles of Interstate highway. Truck traffic has in- 
creased tremendously since 1957. The mean yearly 
18-kip Equivalent Single Axle Load (ESAL) (one-direc- 
tion, outer lane) application rate averages over all 
pavements has increased from about 300,000 to 
1,200,000 over this time period. The annual compound 
growth rate of accumulated ESAL has been over 8 per- 
cent, far more than expected. Survival curves showing 
the percent of construction sections overlaid as a func- 
tion of age and ESALs were developed for each pave- 
ment type and design. The average life span until 50 
percent of the sections were rehabilitated was 21 
years, after carrying about triple their design ESALs 
over that time period. The thickness of CRCP had a 
major effect on the number of ESALs carried. Durabili- 


ty eee | (’D’ cracking) of PCC aggregates severely 
affects CRCP performance, shortening the average 
life by five years or more. The —— life of JRCP 
was not shortened significantly by ‘D’ cracking (al- 
— a few sections developed severe ‘D’ cracking 
which shorted their life considerable). 


050,868 


PB90-253238/GAR PC A03/MF A01 
Oregon State Highway Div., Salem. Materials and Re- 
search Section. 

Pavement Management Research Program for 
Oregon Highways. 

Final rept. 

D. Parker. Dec 89, 45p FHWA/OR/RD-90/08 
Sponsored by Federal Highway Administration, Salem, 
OR. Oregon Div. 


An extensive program was developed to measure 
pavement deflection skid resistance, and rideability 
throughout Oregon. The data from those ‘objective’ 
measures were then evaluated for correlations with 
observed pavement distress and traffic factors. It is 
concluded that ‘Dynaflect’ deflections and other ‘ob- 
jective’ measures of pavement performance can best 
be used on the project level. The mechanized data 
gathering methods evaluated here have not proven 
valuable in network level pavement management. 


050,869 


PB90-255597/GAR PC A04/MF A01 
Transportation Research Board, Washington, DC. 
Recycling of Portland Cement Concrete Pave- 
ments. 

Final rept. 

W. A. Yrjanson. Dec 89, 569 TRB/NCHRP/SYN-154, 
ISBN-0-309-04901-6 

Library of Congress ooing card no. 89-51544. Report 
on National Cooperative Highway Research Program 
Synthesis of Hay Mahe mge Prepared in coopera- 
tion with American Concrete Pavement Association, 
Arlington Heights, IL. Sponsored by American Asso- 
ciation of State Highway and Transportation Officials, 
Washington, DC., and Federal Highway Administra- 
tion, Washington, DC. 


The synthesis will be of interest to pavement design- 
ers, construction engineers, and others interested in 
economical methods for reconstructing portland 
cement concrete (PCC) pavements. Information is pro- 
vided on the processes and procedures used by a 
number of states in using PCC pavement as aggregate 
in reconstructed concrete pavement. Since 1975 a 
number of state highway agencies have reconstructed 
concrete pavements using the old PCC as aggregate 
in the new pavement. The report of the Transportation 
Research Board describes the processes used on var- 
ious projects in several states, giving details of con- 
struction procedures, as well as test results on various 
properties of the recycled aggregates and the result- 
ant concrete. 


050,870 


PB90-255605/GAR PC A04/MF A01 
Transportation Research Board, Washington, DC. 
Wet-Pavement Safety Programs. 

Final rept. 

S. H. M. Dahir, and W. L. Gramling. Jul 90, 64p 
TRB/NCHRP/SYN-158, ISBN-0-309-04904-0 

Library of Congress catalog card no. 90-70363. Report 
on National Cooperative Highway Research Program 
Synthesis of Highway Practice. Prepared in coopera- 
tion with Jordan Univ., Amman, and Gramling Group, 
Mechanicsburg, PA. Sponsored by American Associa- 
tion of State Highway and Transportation Officials, 
Washington, DC., and Federal Highway Administra- 
tion, Washington, DC. 


The synthesis will be of interest to pavement engi- 
neers, safety officers, and others interested in wet- 
pavement safety programs. Information is provided on 
the programs used by a number of agencies in gather- 
ing data and correcting areas of potential wet-weather 
accidents. Wet-pavement accidents continue to be of 
concern to highway agencies. The report of the Trans- 
portation Research Board summarizes agencies’ pro- 
grams in areas such as accident reporting, vehicle 
testing, friction testing, corrective actions for problem 
areas, and tort liability and gives some general guide- 
lines for the content of a wet-pavement safety pro- 
gram. 





050,871 

PBS0-255613/GAR PC A03/MF A01 

— Univ. at Austin. Center for Transportation Re- 

search. 

Evaluation of the Performance of the Auto-Read 

Version of the Face Dipstick. 

Research rept. | yom 

C. B. Bertrand, R. Harrison, and B. F. McCullough. 

Aug 89, 43p CTR-3-18-88/9-969-1, RR-969-1, 

FHWA/TX-90 + 969-1 

oy by Federal Highway Administration, Austin, 
. Texas Div., and Texas State Dept. of Highways 

and Public Transportation, Austin. Transportation 

Planning Div. 


The Federal Highway Administration has produced a 
Highway Performance Monitoring System Field 
Manual as a guideline for the individual states. The 
Field Manual includes an Appendix J which describes 
the proper calibration and reporting procedures for 
pavement roughness monitoring. The individual states 
are required to calibrate all roughness instrumentation 
and to report that roughness in terms of the Interna- 
tional Roughness Index (IRI). The report details an 
evaluation effort sponsored by the Texas State De- 
partment of Highways and Public Transportation Main- 
tenance and Operations Division, Pavement Manage- 
ment Section. This evaluation concentrates on the 
field performance of the auto-read version of the Face 
Dipstick. This instrument is one of the Class | profiling 
devices identified in the Appendix J mandate. All of the 
lower classification of roughness monitoring instru- 
ments used by the states must be calibrated against a 
Class | device. The Dipstick was chosen by the Texas 
SDHPT because it was believed that the device would 
be a cost-effective and reliable substitute for the Rod 
and Level survey. Rod and Level and the TRRL Beam 
are the other two Class | profiling devices specified by 
Appendix J. The evaluation effort describes concerns 
regarding the operation of the auto-read version of the 
Dipstick and the manufacturer’s respons. s to those 
concerns. The field test sites utilized in the compari- 
sons are described. The conclusions reached upon 
completion of the Dipstick evaluation are included. The 
manual-read version of the Dipstick was also included. 


050,872 

PB90-255621/GAR PC A04/MF A01 
— at Austin. Center for Transportation Re- 
search. 

Effectiveness of Membrane Curing Compounds 
for Portiand Cement Concrete Pavements. 

Final rept. 

C. Pechlivanidis, C. G. Papaleontiou, A. H. Meyer, 
and D. W. Fowler. Nov 88, 68p CTR-3-6-86-1118-1F, 
RR-1118-1F, FHWA/TX-89 + 1118-1F 

Federal Highway Administration, Austin, TX. Texas 
Div. Sponsored by Texas State Dept. of Highways and 
_ Transportation, Austin. Transportation Planning 


Membrane curing compounds are widely used to cure 
concrete in highway construction. The function of 
these compounds is to form a membrane that helps 
retain moisture in the concrete slab, otherwise lost 
through evaporation. The amount of evaporation loss 
varies as a function of the environmental conditions 
and the temperature of the concrete mass during the 
curing period. The report provides an evaluation of the 
performance of membrane curing compounds as relat- 
ed to concrete material properties such as tensile and 
flexural strength, stiffness, surface durability, and den- 
sity. In addition to traditional testing methods, the non- 
destructive, in-situ, Spectral Analysis of Surface 
Waves method is also used to observe and measure 
material properties as a function of time. Testing can 
start at initial set or when the modulus of elasticity for 
concrete is about 10,000 psi. 


050,873 

PB90-255639/GAR PC A08/MF A01 
Texas Univ. at Austin. Center for Transportation Re- 
search. 

Computer Program for the Analysis of Bridge Bent 
Columns Including a Graphical Interface. 

Research rept. (Interim). 

R. W. Stocks, C. P. Johnson, and J. M. Roesset. Nov 
88, 172p CTR-3-5-86-1129, RR-1129-1, FHWA/TX- 
90+1129-1 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The column analysis computer program BENTCOL 
allows the design engineer to quickly determine the 


COMBUSTION, ENGINES, & PROPELLANTS 


forces needed for the design of TSDHPT bridge col- 
umns. BENTCOL has two analysis options. The first is 
a computerized version of the TSDHPT current office 
procedure using AASHTO Loading Groups |, Il, and III 
for finding column axial loads and bending moments. 
The second is an integral frame analysis which was 
used primarily for investigating the accuracy of the cur- 
rent office procedure. The design engineer may 
choose either, or both, options using identical input 
data files. The graphical interface BCINPUT developed 
on an IBM-AT microcomputer provides an innovative 
approach for bent column design. Using the event- 
driven graphicai interface, the user can create with 
ease the input data file in a user-friendly environment. 
It has the intelligence to provide warnings and alerts in 
the event of unusual actions. It combines text, graph- 
ics, color and user events for a user-friendly and self- 
explanatory link between the computer and the user. 
Removing the difficulty of creating the input data 
-_ for more time in reviewing and interpreting re- 
sults. 


050,874 

PBS90-255647/GAR PC A04/MF A01 
= Univ. at Austin. Center for Transportation Re- 
search. 

Investigation of the Frictional Resistance of Seal 
Coat Pavement Surfaces. 

Interim = 

M. A. U. Abdul-Malak, C. G. Papaleontiou, D. W. 
Fowler, and A. H. Meyer. Jun 88, 51p CTR-3-9-86- 
490-1, RR-490-1, FHWA/TX-89+ 490-1 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


Numerous factors, including aggregate characteristics, 
construction variables, traffic volume, and environ- 
ment, are believed to be affecting the frictional per- 
formance of highway pavements. The objective of this 
phase of the study was to investigate the effects of 
these factors on the field frictional resistance of seal 
coat surfaces. The investigation involved establishing 
seal coat test sections in different climatic regions in 


the State of Texas with various aggregate — and 
sources and under different traffic volumes. Samples 
ites used were examined in the laborato- 


of the aggrega 
ry to determine their physical properties, polish and 
wear characteristics, resistance to weathering, resist- 
ance to impact and abrasion, and petrographical and 
mineralogical qualities. Field tests which involve meas- 
uring friction and texture are being performed on the 
surface of test sections twice a year at random inter- 
vals. Annual and periodical climatological data are 
being collected for each test section. An in-depth sta- 
tistical analysis will be performed on the data in order 
to formulate probabilistic models for predicting seal 
coat friction. 


050,875 

PBS0-256173/GAR PC A08/MF AO1 
Statens Vaeg- och Trafikinstitut, Linkoeping (Sweden). 
Bromateriaidagar: Ra fran ett Seminarium i 
Linkoeping 12-13 April 1989 ( Material Exhi- 
bition: Report from a Seminar Held in Linkoeping 
(Sweden) on April 12-13, 1989). 

1989, 163p VTI-601 

Text in Swedish; summary in English. 


Contents: Swedish bridges today, an overview; Bridge 
standards 88; Cement concrete. The corrosion resist- 
ance of concrete bridges; Field methods for assessing 
the condition of concrete bridges; High-quality con- 
crete; Insulation. Bridge standards of the Swedish 
Road Administration; Mastic asphalt; Insulation 
sheets. Results of research at VTI; Insulation with 
polyurethane; Epoxy materials for edge sealing; Im- 
pregnation of edge slabs; Different types of bridge in- 
sulation - a comparison; Asphalt pavements; Wearing 
courses of cement concrete. The requirements of the 
Swedish Road Administration on design and materials; 
Wearing courses of cement concrete - Norwegian ex- 
perience; Acrylic surfacing; Strengthening bridges with 
steel panels; Polymer - modified cement concrete; Ca- 
thodic protection and epoxy-treated reinforcement. 


Soil & Rock Mechanics 
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AD-A222 844/3/GAR PC A02/MF A01 


050,878 


Combustion & Ignition 


Rhode Island Univ., Kingston. 

a in Porous Media as a Fluid Satu- 
ration. 

A. Shukla, and V. Prakash. Mar 90, 9p ARO- 
23328.11-GS 

Contract DAAL03-86-K-0125 


An experimental investigation is conducted using dy- 
namic photoelasticity and high speed photog to 
study the wave propagation due to blast loading in 
porous media as a function of fluid saturation. 
porous media have been modeled as a continuous 
solid containing particular arrays of holes or voids. The 
study has focused mainly on the effect of the porous 
structure on transient pulse propagation as well as the 
effect of the moisture in the pores on wave propaga- 
tion. A series of experiments have been conducted 
using a sheet of Homalite 100 with different 
of the periodic array of holes. A small amount of explo- 
sive was used to generate the stress wave. Dynamic 
photoelastic photographs were taken with the high 
camera as the wave propagated across the 
holes. These data are analyzed to obtain the wave ve- 
locity as well as the stress-wave attenuation in the 
porous media. Reprints. (jhd) 
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050,877 
AD-A222 566/2/GAR PC A06/MF A01 
Coast Guard, Groton, CT. Marine Fire and Safety Re- 
search Staff. 
Testing of Flame Screens and Flame Arresters as 
Devices Designed to Prevent the Passage of 
Flame (DPPF) into Tanks Containing Flammable 
—— According to an IMO Standard. 

inal rept. 


J. H. Dyer, R. C. Richards, and C. D. Wolverton. Oct 
89, 123p USCG-MFSRD-74, USCG-M-3-90 


Devices to Prevent the Passage of Flame (DPPF) in- 
clude flame arresters, flame screens and pressure/ 
vacuum valves which are used in venting systems on 
storage tanks and tanker vessels transporting flamma- 
ble or combustible liquids. DPPFs are intended to pre- 
vent the propagation of flame into enclosed 
containing explosive vapors/air mixtures. This report 
describes flashback and endurance burn tests to de- 
termine compliance of DPPFs to International Maritime 
Organization (IMO) Standard, MSC/Circ. 373, ‘Stand- 

for the Design, Testing and Locating of Devices to 
Prevent the Passage of Flame into Cargo Tanks in 
Tankers.’ This report presents data of flashback and 
endurance burn tests conducted on four (4) flame 
screen arrangements and ten (10) arresters. Key- 
words: Arresters, DPPFs, Endurance burn, Flamma- 
ble, Flame arresters, Flame screens, Flashback, 
Hexane/air, Ignition, Tankers, Pressure/vacuum 
valves. (JES) 


050,878 

AD-A222 934/2/GAR PC A04/MF A01 
Wisconsin Univ.-Madison. Dept. of Mechanical Engi- 
neering. 

Theoretical Study 

for Multiphase Turbulent 

Technical rept. 15 Mar 89-1 Mar 90. 

S. H. Chan, and C. F. Chern. 1 Mar 90, 63p 

Contract N00014-89-J-1267 


The present technical report summarizes the progress 
made in considering thermal radiation in the analysis of 
multi turbulent flow structure of a halogen gas jet 
reacts with a liquid eer ae Fr be ee 

jet submerged in an alkali liquid metal lorms a 
pt oi diffusion flame. The flame is turbulent and 
multiphase in nature and its temperature is relatively 
high. The of this study is to account for ther- 
mal radiation and the radiation/turbulent interaction in 
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analyzing such a diffusion flame structure. A method is 

proposed to consider the turbulence-radiation 
interaction in the analysis of a multiphase diffusion 
flame. Application is made to study the reaction of a 
halogen gas jet submerged in a alkali liquid fuel bath. 
The analysis makes use of a k-epsilon-g turbulence 
model, a local homogeneous two-phase model, a 
chemical equilibrium combustion model, a probabilistic 
approach and a radiation model compatible with mix- 
ture fraction fluctuation. The equilibrium state relation- 
ships for instantaneous properties, required for mean 
scalar property predictions and structure analysis of 
the reacting jet, have been generated. The energy 
equation containing the radiative source term has 
been solved simultaneously with the FAvre-averaged 
transport equations. (jhd) 


050,879 
AD-A223 046/4/GAR 
Wisconsin Univ.-Madison. 


PC A03/MF A01 


Computation of Emissions from Exhaust Gas Com- 
position Measurements. 

J. Meyers, M. Meyers, and P. Meyers. Jul 89, 15p 
ARO-24623.49-EG-UIR 

Contract DAALO3-86-K-0174 

Pub. in Transactions of the ASME, v111 p410-423 Jul 
89. 


This paper presents a calculation technique and relat- 
ed computer program to yield mass emission rates 
from measured exhaust gas composition and fuel flow 
rate or fuel plus air flow rate (if air flow rate is meas- 
ured). The sensitivity of the computed emission rates 
to the method of calculation and experimental meas- 
urement errors is investigated. It is recommended that 
published emission rates be the average of the rates 
computed by several different methods, as discussed 
in this paper, to minimize the effort of experimental the 
effect of experiment variations in measurement. This, 
plus use of the computer program presented, would 
standardize the assumptions used in computing emis- 
sions and minimize differences in reported emission 
rates from different laboratories. Keywords: Computa- 
tion of emissions; Exhaust gas composition measure- 
ments, Engines, Combustion and Ignition, Exhaust 
emissions, Reprints, Carbon monoxide. (JG) 


050,880 

DE90000471/GAR PC A03/MF A01 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Certer. 

Particle impact probe. 

G. E. Fasching, and N. S. Smith. May 90, 22p DOE/ 
METC-90/4096 

Portions of this document are illegible in microfiche 
~* Original copy available until stock is exhaust- 


The Morgantown Energy Technology Center has been 
developing an instrumentation system to monitor the 
dynamic behavior of particles in fluidized beds with 
minimum disturbance of particle motion. During the 
first phase of development, a particle impact probe 
and a supporting electronic system have been de- 
ag This probe and electronic system show capa- 
bilities for measuring the x, y, and z components of 
momentum transferred to the probe head by individual 
particle impacts and for measuring the x, y, and z com- 
ponents of solids force exerted on the probe head in 
dense fluidized beds. The prototype probe had an 
0.125-in. diameter stainless steel tube base with an 
0.125-in. diameter nylon sphere probe head mounted 
at one end. When impacted by particles, the probe 
head produced motion in a miniature electrode system 
mounted within the tube base. The signals produced 
by the electrode system were calibrated to produce 
either the components of the momentum vector of the 
probe head during individual particle impacts or the 
components of the force exerted on the probe head 
during multiple, closely spaced particle impacts. Re- 
searchers expect to make a miniature probe and in- 
crease its sensitivity and accuracy. 7 refs., 15 figs. 


050,881 

DES0005991/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Shock tube ignition of isomers of octane. 

A. Burcat, W. J. Pitz, and C. K. Westbrook. 13 Dec 
89, 23p UCRL-102497-1, CONF-900704-1 

Contract W-7405-ENG-48 

Combustion Institute symposium on combustion 
(23rd), Orleans (France), 22-27 Jul 1990. Sponsored 
by Department of Energy, pore oes DC. 

Portions of this document are illegible in microfiche 
products. 
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Ignition delay time measurements were carried out 
behind reflected shock waves for three isomers of 
octane, including n-octane, 2,2,4-trimethyl pentane, 
and 2,3,4-trimethyl pentane, and for 1-octene. Initial 
concentrations of fuel, oxygen, and argon, and the 
post-shock temperature were varied systematically to 
establish the influences of these parameters on igni- 
tion delay time. A detailed chemical kinetic reaction 
mechanism was developed to interpret the experimen- 
tal results. Overall agreement between experimental 
and computed results was very good, and the model 
was used to describe the elementary reaction paths by 
which these fuels ignite and kinetic differences be- 
tween these closely related hydrocarbon fuels. 22 
refs., 5 figs., 3 tabs. 


050,882 

DE$0005992/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Engine knock predictions using a fully-detailed 
and a reduced chemical kinetic mechanism. 

J. S. Cowart, J. C. Keck, J. B. Heywood, C. K. 
Westbrook, and W. J. Pitz. 13 Dec 89, 23p UCRL- 
102495, CONF-900704-2 

Contract W-7405-ENG-48 

Combustion Institute symposium on combustion 
(23rd), Orleans (France), 22-27 Jul 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Two chemical. kinetic models are used to interpret 
engine knock data obtained in a laboratory internal 
combustion engine. These consisted of a detailed ki- 
netic model and a reduced kinetic model, both calibrat- 
ed to describe engine conditions. Comparisons of both 
models with experimental results are discussed. Rela- 
tionships between the reaction steps of the detailed 
and reduced models are examined in detail, and the 
relative strengths and weaknesses of the two ap- 
proaches are discussed. 15 refs., 2 figs., 2 tabs. 


050,883 

DE90005993/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Combustion of n-butane and isobutane in an inter- 
nal combustion engine: A comparison of experi- 
mental and modeling results. 

R. D. Wilk, W. J. Pitz, C. K. Westbrook, S. Addagarla, 
and D. L. Miller. 13 Dec 89, 18p UCRL-102496, 
CONF-900704-3 

Contract W-7405-ENG-48 

Combustion Institute symposium on combustion 
(23rd), Orleans (France), 22-27 Jul 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


n-Butane and isobutane are used in a test engine to 
examine the importance of molecular structure in de- 
termining knock tendency. The experimental results 
are interpreted using a detailed chemical kinetic 
model. Temporally resolved samples were withdrawn 
from the combustion chamber, providing measured 
histories of the concentrations of a wide variety of 
reactant, olefin, carbonyl, and other intermediate and 
product species. Calculations show that RO(sub 2) iso- 
merization reactions are more important contributors 
to chain branching in n-butane oxidation than in isobu- 
tane oxidation. Chain branching in isobutane oxidation 
is dependent on H-atom abstraction reactions involv- 
ing HO(sub 2) and CH(sub 3)O(sub 2) radicals that 
occur at higher temperatures than RO(sub 2) isomeri- 
zation reactions. Therefore, an isobutane mixture must 
be raised to a higher temperature than a n-butane mix- 
ture to achieve the same overall rate of reaction. 23 
refs., 4 figs. 


050,884 

DE$0005998/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Kinetic modeling of ethene oxidation at low and 
intermediate temperatures. 

R. D. Wilk, W. J. Pitz, C. K. Westbrook, and N. P. 
Cernansky. 13 Dec 89, 18p UCRL-102494, CONF- 
900704-5 

Contracts W-7405-ENG-48, FG04-87AL44658 
Combustion Institute symposium on combustion 
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A detailed chemical kinetic mechanism for ethene oxi- 
dation has been developed and used to model inter- 


mediate temperature oxidation chemistry. The model 
was used to simulate the reactions in a static reactor at 
temperatures of 696K and 718K, an equivalence ratio 
of 2.0, and a pressure of 600 torr. Modeling results at 
these conditions were compared with experimental 
species concentration data. The calculated concentra- 
tions of the major products ethene oxide and carbon 
monoxide are in very good agreement with the experi- 
mental data. The calculated maximum concentrations 
of formaldehyde and methanol are slightly low, but the 
shapes of the profiles follow closely the experimental 
species histories. The calculated methane concentra- 
tions are in good agreement in the early stages of the 
reaction, but are overpredicted in the latter stages. The 
predicted carbon dioxide levels are low in the early 
stages of the reaction. The modeling calculations iden- 
tified some of the key reaction steps at the present 
conditions. The addition of HO(sub 2) and OH radicals 
to ethene and their subsequent reactions are responsi- 
ble for the formation of the majority of the reaction in- 
termediates. 32 refs., 3 figs. 
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A kinetic model of the mechanism of silane combus- 
tion has been developed, using a system of 70 ele- 
mentary reaction steps and 25 chemical species. The 
model was used to examine silane ignition at ordinary 
pressures under both shock tube conditions and low- 
temperature constant-volume conditions. The agree- 
ment between model predictions and experimental 
data is very good, both with respect to shock tube igni- 
tion delay times and to the pronounced, nonlinear vari- 
ation of autoignition time with initial pressure at near- 
ambient temperatures. The model also reproduces ob- 
served trends in H(sub 2)/H(sub 2)O product yield as a 
function of the initial SiH(sub 4)/O(sub 2) ratio. One 
key to this mechanism is competition between thermal 
stabilization and chain-branching decomposition reac- 
tions of an excited-state silyiperoxy radical, and a 
second key is the reaction of water vapor with interme- 
diate species containing a Si(double bond)O double 
bond. 27 refs., 4 figs., 2 tabs. 
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A model is proposed, valid in the laminar flamelet 
regime, for the surface-to-volume ratio of a turbulent 
premixed flame. The new model is in a form suitable 
for incorporation into an existing model of turbulent 
premixed combustion. Exact equations are derived 
which describe the dynamics of the constant-property 
surface representing the flame interface. Unknown 
terms in the exact equations are modelled for the sim- 
plified case of constant-density combustion in a speci- 
fied turbulence field. Numerical solutions of the mod- 
elled equations are carried out for a one-dimensional 
test case. Preliminary results indicate that the model is 
capable of predicting effects present in turbulent flame 
propagation, and a parametric study shows that cor- 
rect trends are observed. 10 refs., 4 figs. 
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experimental measurements and numerical pre- 


ons. 
J. F. Griffiths, D. Coppersthwaite, C. H. Phillips, C. K. 
Westbrook, and W. J. Pitz. 1990, 22p UCRL-102778, 
CONF-900704-8 
Contract W-7405-ENG-48 
Combustion Institute symposium on combustion 
(23rd), Orleans (France), 22-27 Jul 1990. Sponsored 
by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Autoignition temperatures of the binary mixtures meth- 
ane + ethane and methane + butane in air were 
measured at atmospheric pressure in a 0.56 dm(sup 3) 
spherical reaction vessel. The method used followed 
that for standard ASTM and BS tests for gaseous 
fuels. Fixed proportions by volume of the total fuel in 
air were studied, which correspond at the extreme of 
each composition range to the equivalence ratios for 
methane, ethane and butane of (phi) = 0.93, 1.63 and 
3.04, respectively. Supplementary experiments were 
carried out on butane alone under the same condi- 
tions, in which its proportion was varied in the equiva- 
lence range 0<(phi)<3.04. The autoignition of meth- 
ane was sensitized by ethane most strongly when the 
ethane was present at up to 10% of the total fuel. The 
autoignition temperature (T(sub a,cr)) was reduced by 
40 K with respect to that for pure methane (T(sub a,cr) 
= 900 K). There was an even stronger sensitization by 
similar proportions of butane added to methane, such 
that T(sub a,cr) decreased to 810 K. in neither case 
were the effects linearly dependent on the proportion 
of additive. There was an addition sensitive region 
when butane was present in the proportion 0.5--0.7 of 
the methane/butane mixture, at which T(sub a,cr) fell 
sharply by 50 K over this limited composition range. 
Remarkably, except at the leanest mixtures ((phi)(sub 
butane) < 0.5), the autoignition temperatures of com- 
positions containing butane alone matched very close- 
ly the autoignition temperatures of the equivalent 
methane/butane mixtures. We believe that this is a 
new and very important observation in relation to the 
understanding and interpretation of combustion haz- 
ards involving mixtures of fuels. 28 refs., 4 figs. 
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Soot nucleation and growth mechanisms involving 
PAH and C(sub 2)H(sub 2) in distinct roles were quan- 
titatively tested against experimental data including 
profiles of soot, PAH, C(sub 2)H(sub 2) and other spe- 
cies present in flat benzene/oxygen/argon flames at 
20 and 40 torr and equivalence ratios of 2.0, 2.125, 
and 2.4. In all the flames, the concentration of high 
molecular weight PAH was found to exhibit a maximum 
value near the onset of soot nucleation and to decline 
in the nucleation zone. A nucleation mechanism in- 
volving growth by reactive So of heavy PAH in 
competition with destruction through OH attack gave 
aa agreement between measured and predicted 
features of the soot nucleation kinetics. Conversely, 
soot nucleation through the growth of PAH by sequen- 
tial addition of C(sub 2)H(sub 2) with no PAH-PAH co- 
agulation was much too slow to agree with data. PAH 
also contribute significantly to the post-nucleation 
growth of soot particles. Most of the mass of the soot 
system appears to come from C(sub 2)H(sub 2) 
through the formation of the heavy PAH precursors to 
soot nuclei and the PAH that add to the — soot 
particles, and direct C(sub 2)H(sub 2) addition to the 
soot. Both the growth and oxidation reactions in these 
mechanisms are formulated as involving localized 
(sigma)-radicals (i.e. aryl radicals in the case of PAH 
and active sites in the case of soot). The fraction of 
aryl radicals in the PAH and of active sites among 
carbon atoms of the soot surface are assumed to 
depend on a partial equilibrium involving the gas- 
phase concentration of H and H(sub 2). The decrease 
in the surface growth rate of soot with time can be at- 
tributed in part to the decay in gas-phase concentra- 
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tion and a reduction in the hydrogen content of the 
soot. 29 refs., 5 figs., 3 tabs. 
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The reaction between titanium and boron to form tita- 
nium diboride is one of the hottest pyrotechnic reac- 
tions in common usage and offers the advantage of 
being a solid state gasless reaction. Based on the 
work of Hart, a heat source with a variable output has 
been developed that utilizes this pyrotechnic. The 
device was designed to deliver the heat across a 0.26 
inch inner diameter hemispherical bulkhead of a mate- 
rial and thickness that can be specified by the user. 
For evaluation purposes, the bulkhead was 0.036 
inches thick stainless steel. The maximum tempera- 
ture on the tip of the bulkhead was 950(degree)C for 
the pure reactants and 680(degree)C for blends dilut- 
ed with 30 weight percent of alumina. Further, the tem- 
perature was uniform within (plus minus)20(degree)C 
across a 2 millimeter diameter on the tip of the bulk- 
head, and the temperature rise characteristics were re- 
peatable. Ignition of the titanium/boron heat powder 
was accomplished by first igniting an adjacent charge 
of titanium subhydride/potassium perchlorate with a 
one ohm bridge wire. The header was constructed of 
inconel, a glass ceramic insulator, and hastelloy pins. 
The ignition and subsequent burn of the titanium/ 
boron was nearly instantaneous, thus the thermal 
output was dependent only on the heat transfer prop- 
erties of the materials and geometry involved. There- 
fore, the user can tailor the blend dilution and the bulk- 
head characteristics to provide a large range of pre- 
cise heat outputs. Typical uses of this heat source in- 
clude timely ignition of other materials, or heating con- 
fined gas to perform useful mechanical work. Achieve- 
ment of the precise heat output required special atten- 
tion to the purity of the titanium and boron and to the 
blending process. These aspects, as well as those de- 
scribed above will be described. 6 refs., 9 figs., 3 tabs. 
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The objective of this program is to develop an integrat- 
ed combustor/heat exchanger which burns coal either 
as a slurry or as a dry ultrafine coal and which is suita- 
ble for use in a range of residential space heaters. The 
objective will be accomplished in two phases. During 
the current, initial phase combustor concepts will be 
developed, fabricated, and evaluated. Upon success- 
ful optimization of the advanced coal-fueled combus- 
tor, the project would proceed to a second phase to 
integrate the combustor into a prototype space heater 
to be demonstrated. This quarterly report describes 
the work performed during the period from October 1, 
1986 to January 31, 1987. The entire effort has fo- 
cused on Task 1, combustor design definition. Per- 
formance goals are described. 
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The objective of this program is to develop an integrat- 
ed combustor/heat exchanger which burns coal either 
as a slurry or as a dry ultrafine coal and which is suita- 
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ble for use in a range or residential space heaters. This 

quarterly report describes the work performed during 

the period from February 1, 1987 to April 30, 1987. The 

entire effort focused on Task 1, combustor design defi- 

— in particular, the combustor design concepts. 3 
igs. 
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The objective of this program is to develop an integrat- 
ed combustor/heat exchanger which burns coal either 
as a slurry or as a dry ultrafine coal and which is suita- 
ble for use in a range of residential space heaters. 
During this reporting period, technical efforts focused 
on preparation, including modification as necessary, of 
existing EER coal burners, and conducting experi- 
ments that provided comparative information of burner 
designs for the dry ultrafine coal. Flame stability and 
po gas emissions monitoring are discussed. 7 figs., 3 
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Testing in the subscale slagging combustor rig during 
this quarter was dedicated to coal-water mixture 
(CWM) evaluations. The immediate objectives were to 
demonstrate primary zone carbon burnout, NO(sub x) 
control, and slag rejection, equivalent to the 
levels found with pulverized coal (PC). Subsequent 
CWM testing will address sulfur capture and the other 
program objectives. With the focus on CWM work 
during the quarter, new issues arose, also. Some had 
to do with fuel properties, such as CWM solids loading, 
CWM stabilizer loading, mixture temperature, and 
property changes with time. Some had to do with injec- 
tion. For example, air atomizing nozzles are used with 
CWM. The temperature and flowrate of the air feeding 
these nozzles became issues. Experience showed 
that their location was a prime parameter. Finally, one 
had to do with primary zone residence time. The CWM 
was found to require more time in the primary zone. 
This was achieved by physically lengthening the zone. 
Much of the quarter was devoted to finding the combi- 
nation of these parameters giving the required com- 
bustion performance. 10 figs., 4 tabs. 
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The overall objective of this task is to produce and 
evaluate an analytical model of multicomponent-fuel 
spray combustion. It is intended that such a model 
could ultimately be incorporated into a composite com- 
puter program for predicting the performance of fur- 
nace and boiler designs fired with arbitrary liquid fuels. 
The primary intermediate objectives for CY 1989 are 
to: model the evaporation of individual muiticompon- 
ent fuel drops, and initiate experiments designed to 
validate evaporation models developed under this pro- 
gram. 91 refs., 34 figs., 1 tab. 
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Advanced Combustion Technology Program. 
Fiscal year 1990, Summary program pian. 


Progress rept. 
Sep 89, 23p DOE/FE-0181P 


The goal of the Advanced Combustion Technol 
(ACT) ram of the Office of Coal Technology (OC 
is to develop advanced combustor concepts that will 
permit coal use in many applications now using oil or 
gas; allow the continued use of coal, through improved 
environmental performance, in installations presently 
burning coal; and - epenaom 4 improve the efficiency of 
existing and new utility power generating plant, thereby 
reducing emissions of CO(sub 2). A technology de- 
scription, technology status and market applications 
discussion is provided. 
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The objective of the Atmospheric Fluidized-Bed Pro- 
gram is to develop the technology by 1993 so that the 
private sector can demonstrate and commercialize 
coal-fired AFB systems for the industrial, commercial/ 
institutional, and residential sectors that are capable of 
economically generating process steam, indirect and 
direct heating, and on-site electric power as a means 
of displacing oil and gas in an environmentally accept- 
able manner. First —— AFB technology is con- 
sidered commercial for large industrial boiler applica- 
tions in the range of 20 MWe or 200,000 Ibs/hr steam 
range. Program accomplishments to date have result- 
ed in at least 15 US boiler manufacturers offering AFB 
units on a commercial basis and the operation and 
construction of approximately 130 such units. Howev- 
er, only about 45 of these 130 units are designed to 
burn coal as a primary fuel. Most of the first-of-its-kind 
units were of empirical design. Research efforts are in 
earnest in the developed countries to improve the 
combustion intensity enhancement, calcium utilization, 
nitrogen oxides reduction, solid waste disposal and uti- 
lization. These efforts are spurred by the market pres- 
sure in competition with the oil- and gas-fired boilers 
for operational reliability, environmental acceptability, 
and economical viability. To resolve the remaining 
technical issues, broaden the market sector, and 
expand the use of AFB technology, DOE is pursuin 
advanced concepts and special applications of AF 
technology development. 1 fig. 4 tabs. 
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This quarter we have been trying to extend our work on 
Particle pressure measurements in gas-fluidized to 
smaller particles and, eventually down into the particu- 
late fluidization regime. These results show a large in- 
crease of activity around the minimum fluidization point 
which may be expected as the smaller particles are 
more susceptible to interstitial fluid forces. We have 
also begun work with the dry particle Couette shear 
cell and the preliminary results indicate that the con- 
ductivity varies with the shear rate, exactly as the ap- 
parent viscosity. 5 figs. (ERA citation 15:032114) 
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Results obtained in the second year of a second three- 
year program are described. Two 1000-hour tests 
were completed to evaluate corrosion/erosion effects 
on boiler materials. The coals tested were Kentucky 
(number sign)9 from the Pyro mine and Gibbons 
Creek, Texas, lignite. Of the variety of stainless and 
carbon steels tested, several meet commercial re- 
quirements despite a wide range in ash compositions 
of the test coals. In Fluidized Bed Combustion charac- 
terization, the River King Illinois (number sign)6 and 
Jacobs Ranch, Wyoming, subbituminous coals were 
extensively tested under a wide range of operating 
conditions and with and without limestone addition. 
The Jacobs Ranch coal was also successfully and sat- 
isfactorily fired as a coal/water fuel slurry. The low- 
rank coal slurry provided excellent ignition and com- 
bustion efficiency, and without ash agglomeration or 
accumulation. Continued progress was made in ex- 
panding the data base on FBC of low- rank coals. 11 
refs., 59 figs., 22 tabs. (ERA citation 15:033961) 
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Experimental and theoretical investigations of acoustic 
mixing procedures designed to uniformly distribute fuel 
particles in a combustion tube for application in the 
proposed Particle Cloud Combustion Experiment 
(PCCE) are described. Two acoustic mixing methods 
are investigated: mixing in a cylindrical tube using high 
frequency spinning modes generated by suitably 
phased, or quadrature speakers, and acoustic premix- 
ing in a sphere. Quadrature mixing leads to rapid cir- 
cumferential circulation of the powder around the tube. 
Good mixing is observed in the circulating regions. 
However, because axial inhomogeneities are neces- 
sarily present in the acoustic field, this circulation does 
not extend throughout the tube. Simultaneous oper- 
ation of the quadrature-speaker set and the axiai- 
speaker was observed to produce considerably en- 
hanced mixing compared to operation of the quadra- 
ture-speaker set alone. Mixing experiments using both 
s of speakers were free of the longitudinal powder 
rift observed using axial-speakers alone. Vigorous 
powder mixing was obtained in the sphere for many 
normal modes: however, in no case was the powder 
observed to fill the sphere entirely. Theoretical analy- 
sis indicated that mixing under steady conditions 
cannot fill more than a hemisphere except under very 
unusual conditions. Premixing in a hemisphere may be 
satisfactory; otherwise, complete mixing in microgra- 
vity might be possible by operating the speaker in short 
bursts. A general conclusion is that acoustic transients 
are more likely to produce good mixing than steady 
state conditions. The reason is that in steady condi- 
tions, flow structures like nodal planes are possible 
and often even unavoidable. These tend to separate 
the mixing region into cells across which powder 
cannot be transferred. In contrast, transients not only 
are free of such structures, they also have the charac- 
teristics, desirable for mixing, of randomness and dis- 
order. This conclusion is corroborated by mixing ex- 
periments using axial waves. 
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In the program fundamental studies of combined natu- 
ral gas and coal combustion were initiated using a 
Drop Tube Furnace Facility (DTFF) which was de- 
signed and built for single coal particle studies. Coal 
particles are injected into the DTFF which simulates 
the environment of a coal furnace but with control over 
key parameters including gas temperatures (1200 to 
1700 K), residence times (5 msec to 2 sec), gas spe- 
cies concentrations (CH4, O02, CO2, etc.) and heating 
rates (up to 10,000 K/sec). Diagnostics used to study 
the combustion behavior of the coal particles include a 
two-color pyrometer for particle temperature measure- 
ments, a digital camera and computer imaging analysis 


system for in situ particle size and morphology deter- 
mination, and a solids sampling system for ash collec- 
tion and analysis. With the DTFF and these diagnos- 
tics the combustion of coal particles is studied with 
particular emphasis on the effects of natural gas addi- 
tion on ignition delay, char burnout, sulfur retention in 
the ash, particle burning rate and particle morphology 
during combustion. Preliminary results show de- 
creased ignition delay and significant changes in parti- 
cle morphology with natural gas addition. 
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Structure and Radiation Properties of Large Two 
Phase Flames. 
Final rept. 
J. P. Gore, S. M. Skinner, D. W. Stroup, D. 
Madrzykowski, and D. D. Evans. 1989, 12p 
_—— by Minerals Management Service, Reston, 


Pub. in Proceedings of ASME (American Society of 
Mechanical Engineers) Winter Annual Meeting on 
Heat Transfer in Combustion Systems, San Francisco, 
CA., December 10-15, 1989, p1-11. 


Measurements and predictions of temperatures and 
radiation for large two-phase, non-premixed flames 
burning heptane or crude oil and methane in air are 
reported. Analysis involves the locally-homogeneous 
flow approximation (LHF), a k-e-g turbulence model 
and the conserved scalar formulation. State relation- 
ships for the mixtures are estimated from those of the 
individual fuels. Radiative heat fluxes are obtained 
using the discrete transfer method and narrow band 
analysis. Methane/air flames are studied as a base- 
line. The analysis underpredicts the temperatures by 
ten percent and the heat fluxes by thirty percent for the 
two-phase flames. 
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Plasma thrusters have been operated at power levels 
from 10 kw to 0.1 MW. When these devices have had 
magnetic fields applied to them which form a nozzle 
configuration for the expanding plasma, they have 
shown marked increases in exhaust velocity which is in 
direct proportion to the magnitude of the applied field. 
Further, recent results have shown that electrode ero- 
sion may be influenced by applied magnetic fields. 
This research effort is directed to the experimental and 
computational study of the effects of applied magnetic 
field nozzles in the acceleration of plasma flows. 
Plasma source devices which eliminate the plasma 
interaction in normal thrusters are studied as most 
basic. Normal thruster configurations were studied 
without applied fields and with applied magnetic nozzle 
fields. Unique computational studies utilize existing 
codes which accurately include transport processes. 
Unique diagnostic studies supported the experimental 
studies to generate new data. Both computation and 
diagnostics were combined to indicate the physical 
mechanisms and transport properties that are opera- 
tive in order to allow scaling and accurate prediction of 
thruster performance. 
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Compendium of Fracture Mechanics Problems. 
R. Stallworth, C. Wilson, and C. Meyers. Apr 90, 
173p NAS 1.15:100393, NASA-TM-100393 


Fracture mechanics analysis results are presented 
from the following structures/components analyzed at 
Marshall Space Flight Center (MSFC) between 1982 
and 1989: space shuttle main engine (SSME), Hubble 
Space Telescope (HST), external tank attach ring, B-1 
stand LOX inner tank, and solid rocket booster (SRB). 
Results from the SSME high pressure fuel turbopump 
(HPFTP) second stage blade parametric analysis de- 
termine a critical flaw size for a wide variety of stress 
intensity values. The engine 0212 failure analysis was 
a time dependent fracture life assessment. Results in- 
dicated that the disk ruptured due to an overspeed 
condition. Results also indicated that very small flaws 
in the curvic coupling area could propagate and lead to 
failure under normal operating conditions. It was 
strongly recommended that a nondestructive evalua- 
tion inspection schedule be implemented. The main 
ring of the HST, scheduled to launch in 1990, was ana- 
lyzed by safe-life and fail-safe analyses. First safe-life 
inspection criteria curves for the ring inner and outer 
skins and the fore and aft channels were derived. 
Afterwards the skins and channels were determined to 
be fail-safe by analysis. A conservative safe-life analy- 
sis was done on the 270 redesign external tank attach 
ring. Results from the analysis were used to determine 
the nondestructive evaluation technique required. 
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AD-A222 752/8/GAR PC A05/MF A01 
California Univ., Berkeley. Dept. of Mechanical Engi- 


neering. 
Liquid Fueled Ramjet combustion instability: 


Acoustical and Vortical Interactions with Burning 
Sprays. 
Final rept. 5 May 85-30 Apr 88. 


bo y* Sirignano, R. Bhatia, and K. Molavi. 15 May 
, SIP 
Contract N00014-85-K-0658 


A theoretical/computational study of liquid-fueled 
ramjet instability has been performed. The roles of 
droplet vaporization and spray combustion processes 
have been determined as rate-controlling factors on 
the perfcrmance and stability of combustors. The ef- 
fects of vaporization, mixing, turbulent transport, and 
chemical kinetics were evaluated. The impact of vari- 
ations in geometry, initial droplet size, equivalence 
ratio, and various numerical factors were determined. 
The study had four major components: (i) individual 
droplet studies, (ii) a one-dimensional combustor anai- 
ysis, (iii) a planar combustor study, and (‘v) an axisym- 
metric study. A predictive capability was developed. 
Vaporization processes and droplet trajectories were 
found to affect performance and stability significantly. 
> irr, Combustion instability; Liquid fuel ramjet. 
ies 
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AD-A223 033/2/GAR PC A03/MF A01 
ZWY Corp., Princeton Junction, NJ. 

Electrostatic Fuel Atomization and Spray Disper- 
sal Demonstration. 

Final rept. Sep 89-Jan 90. 

A. J. Kelly. Jul 90, 36p ZYW-0001Z, WRDC-TR-90- 


2059 
Contract F33615-89-C-2937 


The purpose of this work is to characterize charged 
spray plumes, test the validity of existing spray/plume 
models, provide a basis for evaluating these plumes 
for gas turbine fuel and ignitor systems service. 
Plumes generated by a charge injection atomizer in ni- 
trogen (< or = bar, absolute) have been analyzed 
a an Aerometrics Phase Doppler Particle Analyzer 
(PDPA). A 10 bar the outer, small droplet sheath is 
characterized by a Sauter mean diameter (D32) of 
about 55 microns, a span of about 0.7 and a number 
median of about 20 microns. The inner, ‘large droplet’ 
core is characterized by D32 about = 110 microns and 
the same span. These data conform to a predicted 
overall droplet size distribution exhibiting a polydis- 
persed profile: primary peak at about 105 microns, and 
secondary peaks at about 85 and 135 microns. The 
peaks are associated with the core region; the near 
constant profile below about 85 microns is characteris- 
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tic of the sheath. Contrary tc prediction, D32 increased 
modestly with pressure in these tests due to two fac- 
tors: output charge density levels remained fixed with 
increasing pressure due to shortening of the sprayer 
caused by droplets stagnating in the test chamber; 
and, the predictable, lateral plume core expansion to 
the probe sampling position. A modest air flow over the 
spray unit corrects these problems. (jhd) 


050,906 
N90-20985/9/GAR 

(Order as N90-20976/8/GAR, PC iar 4 
von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium). 
Subsonic and Transonic Blade Design by Means of 
Analysis Codes. 
R. A. Vandebraembussche, O. Leonard, and L. 
Nekmouche. cMar 90, 11p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 11 p. 


An iterative procedure for cascade blade design, using 
a direct flow solver and a blade geometry modification 
algorithm is presented. The procedure starts with the 
analysis of a given cascade geometry using an existing 
flow solver. The difference between the calculated ve- 
locity distribution and the required one is used as an 
input for the modification algorithm. This procedure re- 
Sults in the definition of a new blade shape for which 
the calculated velocity distribution is closer to the de- 
sired one. Examples for both subsonic and transonic 
flow are presented and show a rapid convergence to 
the geometry required for the desired velocity distribu- 
tion. The main advantage of the proposed method is 
that existing analysis codes can be used, for the 
design and for the off-design analysis. Some restric- 
tions which have to be imposed on the required veloci- 
ty distribution are also discussed. 


050,907 
N90-20987/5/GAR 

(Order as N90-20976/8/GAR, PC aa 4 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Aerodynamik 
und Gasdynamik. 
Inverse Computation of Transonic Internal Flows 
with Application for Multi-Point-Design of Super- 
critical Compressor Blades. 
E. Schmidt, and F. Klimetzek. cMar 90, 13p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 13 p. Sponsored by 
Deutsche Forschungsgemeinschaft and Forschungs- 
vereinigung Verbrennungskraftmaschinen. 


The method solves the inverse problem for supercriti- 
cal blade-to-blade flow on stream surfaces of revolu- 
tion with variable radius and variable stream surface 
thickness in a relative system. Some provisions for the 
treatment of the ill-posed design problem in local su- 
personic regions are discussed. A procedure for the 
design of cascades with improved off-design behavior 
is described and compared with experimental results. 
Comparisons with other numerical methods and exper- 
imental results are also included. 


050,908 
N90-20988/3/GAR 
(Order as N90-20976/8/GAR, PC AIS/ME 


) 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 
Methode Inverse pour la Determination d’Aubes 
de Turbomachines (inverse Methed for the Design 
of Turbomachine Blades). 
O. Jacquotte. cMar 90, 16p 
Text in French. In AGARD, Computational Methods for 
Aerodynamic Design (Inverse) and Optimization 16 p. 
Sponsored by Snecma. 


An inverse method for the determination of turboma- 
chinery cascade profiles, which can be applied to tran- 
sonic flow, is described. The method is related to 
quasi-three-dimensional flow around the blade cas- 
cade and is based on the solution of the inverse form 
of the potential scalar equation associated with the ab- 
solute speed in reference to the relative bounds of the 
blade. The correct mathematical definition of the in- 
verse formula for compressible cascade is examined. 
The desired profile is obtained after a eries of iter- 
ations resulting in parameter adjustments permitted by 
the convergence. The finite element method is used as 
the solution technique. The most immediate concern is 
the preliminary validation of the method and the possi- 
bility of restoration of a known profile starting from a 
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gross initialization is shown. Finally, some test cases 
are shown. 


050,909 
N90-20989/1/GAR 
(Order as N90-20976/8/GAR, PC — 
02) 
Technical Univ. of Lisbon (Portugal). Dept. of Mechani- 
r~ aaemen of 1 Method to the Desig 
of an Inverse to n of 
2 Radial Inflow Turbine. 
J. E. Borges. cMar 90, 16p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 16 p. Sponsored in 
Part by Holset Engineering Co., England; Churchill 
Coll., bridge, England; and Junta Nacional de in- 
vestigacao Cientifica E Tecnologica, Portugal. 


A truly three-dimensional inverse method is described 
and applied to the design of the rotor of a radial inflow 
turbine with a specific speed equal to 0.6. The de- 
scribed indirect method uses a mean swirl (i.e. radius 
times mean tangential velocity) specification and ap- 
plies to inviscid and incompressible fluid. In addition, it 
is assumed that the inlet flow is uniform and that the 
blades are infinitely thin. The action of the blades is 
modelled by surface vorticity, using the Clebsch formu- 
lation for the calculation of the velocity field. The blade 
shape is evaluated by requiring it to be aligned with the 
local velocity vectors throughout its entire length. 
Since the vorticity depends on the blade shape, the 
problem must be solved iteratively. As the mean swirl 
specification is not a familiar input design, its physical 
significance is discussed and some advice is given on 
the best way of choosing it. Finally, the results of some 
experimental tests are briefly discussed. In these tests 
the performance of a rotor designed using the present 
indirect method was compared with that achieved by 
an impeller designed using conventional techniques. It 
is shown that rotor designed using the inverse 
— is more efficient than the conventional impel- 
er. 


050,910 
N90-20990/9/GAR 
(Order as N90-20976/8/GAR, PC A15/MF 


A02) 
Politecnico di Torino (Italy). 
Numerical Method for Designing 3D Turbomachin- 
Biade Rows. 
L. Zannetti, F. Larocca, and R. Marsilio. cMar 90, 9p 
In AGARD, Computational Methods for Aerodynamic 
Design (Inverse) and Optimization 9 p. 


The aim is to present a newly improved method to 
solve inverse problems for inviscid, compressible, ro- 
tational flows in 3-D ducts or 3-D rows of blades. A 
finite-difference time-dependent computation is per- 
formed in a channel whose walls are deformable and 
that adjust themselves to the design data. In the 
present 3-D formulation the ideas outlined are fol- 
lowed, a mathematical model based on the contravar- 
iant components of the flow velocity and a second- 
order accurated finite-difference scheme are used. A 
new procedure is used at the boundaries, which is sim- 
pler and more rigorous than the previous one. 


050,911 
N90-21037/8/GAR PC A06/MF A01 


Sverdrup Technology, Inc., Cleveland, OH. 
Exhaust Nozzles for Ision with Em- 


Propu' 
phasis on Supersonic Cruise Aircraft. 
L. E. Stitt. May 90, 107p NAS 1.61:1235, E-4789, 
NASA-RP-1235 
Contract NAS3-25266 


This compendium summarizes the contributions of the 
NASA-Lewis and its contractors to supersonic exhaust 
nozzle research from 1963 to 1985. Two major re- 
search and technol efforts sponsored this nozzle 
research work; the U.S. Supersonic Tran: (SST) 
Program and the follow-on Supersonic ise Re- 
search (SCR) a. They account for two genera- 
tions of nozzle technology: the first from 1963 to 1971, 
and the second from 1971 to 1985. First, the equations 
used to calculate nozzle thrust are introduced. Then 
the general types of nozzles are presented, followed 
by a discussion of those types proposed for superson- 
ic aircraft. Next, the first-generation nozzles designed 
specifically for the Boeing SST and the second-gen- 
eration nozzles designed under the SCR program are 
separately reviewed and then compared. A chapter on 
throttle-dependent afterbody drag is included, since 
drag has a major effect on the off-design performance 


October 15,1990 63 





COMBUSTION, ENGINES, & PROPELLANTS 


Jet & Gas Turbine Engines 


ee. 6S A chapter on the performance 
of supersonic dash nozzles follows, since these noz- 
i in problems, Finally, the nozzle 
IASA-Lewis during this nozzle 
research effort are identified and discussed. These fa- 
cilities include static test stands, a transonic wind 
tunnel, . and a flying testbed aircraft. A concluding sec- 
tion points to the future: a third generation of nozzles 
designed for a new era of high speed civil transports to 
produce even greater advances in performance, to 
meet new noise rules, and to ensure the continuity of 
over two decades of NASA research. 


050,912 
N90-21038/6/GAR PC A03/MF A01 
National Aeronautics a Administration, 
ie Through Fi aoe and Aircraft 
chm aa ‘an 
Mission Performance. 


L. C. Franciscus, and J. J. Maldonado. 1989, 15p 
NAS 1.15:102304, NASA-TM- nang 

Presented at the Aircraft in, Systems, and Oper- 
ations Conference, Seattle, WA, 31 Jul-2 Aug 1989; 
Cosponsored by Aiaa, AHS, and Asee. 


A study was made to evaluate potential improvement 
to a commercial supersonic transport by poweri 

with supersonic through-flow fan turbofan cae A 
Mach 3.2 mission was considered. The three super- 
sonic fan engines considered were designed to oper- 
ate at bypass ratios of 0.25, 0.5, and 0.75 at superson- 
ic cruise. For comparison a turbine bypass turbojet 
was included in the study. The engines were evaluated 
on the basis of aircraft takeoff gross weight with i 
load of 250 passens for a fixed range of 5000 

The installed fuel consumption of the super- 
sonic fan engines was 7 to 8 percent lower than that of 
the turbine bypass engine. The aircraft powered by the 
supersonic fan engines had takeoff gross weights 9 to 
13 percent lower than aircraft powered by turbine 
bypass engines. 
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N90-21361/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Attachment of Lead Wires to Thin Film Thermo- 
couples Mounted on High Temperature Materials 
Using the Parallel GAP Welding Process. 

R. Holanda, W. S. Kim, E. Pencil, M. Groth, and G. 
A. Danzey. 1990, 19p NAS 1.15:102442, E-5218, 
NASA-TM-102442 

Presented at the 177th Meeting of the Electrochemical 
Society, Montreal, Quebec, 6-11 May 1990. 


Parallel gap resistance welding was used to attach 
lead wires to sputtered thin film sensors. Ranges of 
optimum welding parameters to produce an accepta- 
ble weld were determined. The thin film sensors were 
Pti3Rh/Pt ; they were mounted on 
substrates of MCrAlY-coated superalloys, aluminum 
oxide, silicon carbide and silicon nitride. The entire 
sensor system is designed to be used on aircraft 
engine parts. These sensor systems, including the 
ae connectors, were tested to 1000 


050,914 

PB90-255753/GAR PC A04/MF A01 
National Aerospace Lab., Tokyo (Japan). 

— and Development of Advanced Gas Tur- 


Technical rept. 
c1989, 75p NAL-TR-1023 
Text in Japanese with English abstract. 


The purpose of the program was to establish the tech- 
nologies for the combined cycle power generation 
= (LHV), by dev an peng so of 

, by developing an anced reheat-cycle 
gas turbine with th tow entecione. Awide variety of R &D 
programs had been conducted to realize the highly ef- 
ficient advanced gas turbine, including development of 
heat resist San cunipeneente, brication t technologies 


saenned a total energy sete. 
tonal Aerospace Laboratory (NAL) 
panda dog ama ant 
charge of FD for advanced technologies of Gast 
bine components. The report describes the essential 
summary of these efforts at NAL. 
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050,915 
DE90009723/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Technical and economic evaluation of diesel 
engine with oxygen enrichment and water injec- 


R. L. Cole, R. R. Sekar, T. J. Marciniak, and F. 
Stodolsky. 1990, 8p CONF-900102-5 
Pe W-31109-ENG-38 

-sources technology conference and exhibition 
(ia oth New Orleans, LA (USA), 14-18 Jan aie Spon- 
ion 


by Department of Energy, Washingt 
Portions of this document are illegible in microfiche 
products. 


Technical and economic feasibility of diesel engines 
for stationary cogeneration applications using oxy: 
enriched combustion air, water injection, and low- 
grade fuels was examined. The effects of these modifi- 
cations on the diesel engine were studied with a com- 
puter simulation: results are presented in a companion 
paper. Four methods of oxygen enrichment, pur- 
chases LOX, cryogenic separation, pressure-swing ad- 
sorption (PSA), and membrane enrichment (ME) were 
pe ited. Two of these methods, PSA and ME, are 
amenable to integration with a stationary 
orm mony er the technical evaluation was completed, 
the economic performance of the options was ana- 
lyzed. Results show that the economic viability of the 
system depends primarily on switching to a cheaper, 
low-grade fuel; the optimum oxygen enrichment is the 
minimum that will enable the engine to burn the low- 
grade fuel. Economic benefit also derives from in- 
creased power production. Both of the methods that 
can be integrated with the engine show economic ben- 
efits, but one is more attractive that the other. Cryo- 
genic separation systems are generally too large to be 
technically feasible for this application. The use of low- 
grade fuels, oxygen enrichment, and water injection 
affect ignition delay and combustion times, cylinder 
temperatures and pressures, and emissions (especial- 
ly smoke, particulates, and NO(sub x)). There appears 
to be an optimum combination of these parameters 
that will allow short ignition delay, reasonable cylinder 


temperatures and pressures, and low emissions. (ERA 
citation 15:032502) 
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DE90010276/GAR 
Department of Energy, Washi 
Deputy Assistant Secretary for 
Heat engines program. 
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Portions of this document are illegible in microfiche 
— Original copy available until stoc! is exhaust- 
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| year 1990, Summary 


The Office of Coal Technology (OCT) in FE is concen- 
trating its efforts on two internal combustion engines 
--- the open cycle gas turbine and the diesel engine --- 
that utilize gas- and oil-based fuels today but have the 
potential for burning coal in the future. Research in 
these areas is described, along with a discus- 
sion on program strategy. 5 figs. (ERA citation 
15:032113) 
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N90-21114/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Recent Stirling Engine Loss-Understanding Re- 


R. C. Tew, L. G. Thieme, and J. E. Dudenhoefer. 

ae 1p NAS 1.15:103122, E-5450, NASA-TM- 

Prepared for Presentation at the 25TH Intersociety 

Energy Conversion Engineering Conference, Reno, 

NV, 2-47 Aug 1990; Sponsored in Part by Aiche, Sae, 
ACS, Aiaa, Asme, and IEEE. 


For several years, NASA and other U.S. government 
agencies have been funding experimental and an 

cal efforts to improve the understanding of Stirling 
thermodynamic losses. NASA's objective is to improve 
Stirling engine design capability to support the devel- 
opment of new engines for space power. An overview 
of these efforts was last given at the 1988 IECEC. 
Recent results of this research are reviewed. 


050,918 
N90-21122/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Relevance of Iimpacter Sha to Nonvisible 
Da and Residual Tensile Strength of a Thick 
Graphite/Epoxy Laminate. 

pS Jan 90, 50p NAS 1.15: 102599, NASA-TM- 
1 
Presented at the Astm 3rd Symposium on Composite 
— Fatigue and Fracture, Orlando, FL, 6-9 Nov 


A study was made to determine the relevance of im- 
pacter shape to nonvisible damage and tensile residu- 
al strength of a 36 mm (1.4 in.) thick graphite/epoxy 
motor case. The shapes of the impacters were as fol- 
lows: 12.7 mm (0.5 in.) and 25.4 mm (1.0 in.) diameter 
hemispheres, a sharp corner, and a 6.3 mm (0.25 in.) 
diameter bolt-like rod. The investigation revealed that 
damage initiated when the contact pressure exceeded 
a critical level. However, the damage was not visible 
on the surface until an even higher pressure was ex- 
ceeded. The damage on the surface consisted of a 
crater shaped like the impacter, and the dama 
below the surface consisted of broken fibers. T 
impact — to initiate damage or cause visible 
damage on surface increased approximately with 
impacter diameter to the third power. The reduction in 
strength for nonvisible damage increased with increas- 
ing diameter, 9 and 30 percent for the 12.7 mm (0.5 in.) 
and 25.4 mm (1.0 in.) diameter hemispheres, respec- 
tively. The corner impacter made visible damage on 
the surface for even the smallest impact energy. The 
rod impacter acted like a punch and sliced through the 
composite. Even so, the critical level of pressure to ini- 
tiate damage was the same for the rod and hemispher- 
ical impacters. Factors of safety for nonvisible damage 
increased with increasing kinetic energy of impact. The 
effects of impacter shape on impact force, damage 
size, damage visibility, and residual tensile strength 
were predicted quite well assuming Hertzian contact 
— maximum stress criteria and a surface crack 
analysis. 
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DE90009974/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Transformer coupled semiconductor bridge ignit- 
er for low voltage ignition from a high voltage 
source. 

R. W. Bickes, and S. L. Schlobohm. 1990, 9p SAND- 
90-0001C, CONF-900792-1 

Contract AC04-76DP00789 

International pyrotechnics seminar (15th), Boulder, CO 
(USA), 9-13 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Some missile systems have high voltage, short (< 1 
(mu)s) current pulses available for ignition of the mis- 
sile’s rocket motor. Such high voltage systems are de- 
sirable for enhanced safety considerations. However, 
oo of high voltage firing pulses to conventional 
1-(Omega) bridgewire igniters can result in a detona- 
tion in the igniter rather than a well controlled burn. We 
present in this paper a concept proposed by E c Air 
Force Base for converting the high voltage (2 k 
signal pulse to the appropriate low voltage (50. 
and low energy (approximately 1.5 mJ) input required 
for semiconductor bridge, SCB, igniters. The Eglin con- 
cept makes use of a pot core transformer to step down 
the input voltage. Our transformer Ferroxcube pot core 
(10 mil air gap) with a 50-turn primary and 1-turn sec- 
ondary. In our prototype design, the 1-turn secondary 
is a Kapton-laminated copper with the SCB direct- 
ly bonded to the ends of the copper loop. The igniter 
assembly consist of the primary spool and secondary 
loop mounted in the pot core transformer with a hole, 
which serves as the charge holder for the igniter mate- 
rial, drilled in one of the pot core halves positioned 
directly over the SCB. igniter material is pressed 
into the charge holder against the SCB. Application of 
a2 kV (<1 (mu)s) pulse to the primary, produces a 40- 
V signal in the secondary that functions the SCB and 
ignites the explosive material. In addition to the 2-kV 
all-fire ignition requirement, the ignition system must 





be able to withstand 500-V no-fire signals and electro- 
static discharge, ESD, inputs. We will discuss in this 
paper various design configurations of this component 
and their output and also the ability of this concept to 
successfully withstand the no-fire and ESD inputs. 7 
refs., 5 figs., 1 tab. 
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N90-21060/0/GAR PC A11/MF A02 
Thiokol Chemical Corp., Brigham City, UT. 
Transportation Monitoring Unit Qualification. 

Final Report. 

M. Cook. 8 Mar 90, 227p NAS 1.26:183930, TWR- 
18782, NASA-CR-183930 

Contract NAS8-30490 


Transportation monitoring unit (TMU) qualification test- 
ing was performed between 3 Mar. and 14 Dec. 1989. 
The purpose of the testing was to qualify the TMUs to 
monitor and store temperature and acceleration data 
on re solid rocket motor segments and exit 
cones while they are being shipped from Utah’s Thio- 
kol Corporation, Space Operations, to Kennedy Space 
Center. TMUs were subjected to transportation tests 
that concerned the structural integrity of the TMUs 
only, and did not involve TMU measuring capability. 
This testing was terminated prior to completion due to 
mounting plate failures, high and low temperature 
shutdown failures, and data collection errors. Correc- 
tive actions taken by the vendor to eliminate high tem- 
perature shutdowns were ineffective. An evaluation 
was performed on the TMUs to determine the TMU 
vibration and temperature measuring accuracy at a va- 
riety of temperatures. This test demonstrated that 
TMU measured shock levels are high, and that TMUs 
are temperature sensitive because of decreased accu- 
racy at high and low temperatures. It was determined 
that modifications to the current TMU system, such 
that it could be qualified for use, would require a com- 
plete redesign and remanufacture. Because the cost 
of redesigning and remanufacturing the present TMU 
system exceeds the cost of procuring a new system 
that could be qualified without modification, it is recom- 
mended that an alternate transportation monitoring 
system be qualified. 
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N90-21115/2/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Numerical Simulation Model for Hydrazine Attitude 
Control Thrusters. Part 1: Model Description. 

S. M. Gomesdegonzalezvillalobos, and P. R. B. 
Devioo. 1989, 46p INPE-4952-RPE/601 


A sufficiently detailed model was developed of the op- 
eration of catalytic reactors as those used in monopro- 
pellant hydrazine thrusters. Transient continuous oper- 
ation of a plug flow reactor with heat and mass transfer 
between gas and solid phases was considered. By em- 
ploying appropriate conservation equations for the two 
phases, reactor operation can be described in terms of 
a system of nonlinear differential equations. A finite 
element algorithm was derived from the SUPG method 
and a computer program was designed in order to sim- 
ulate the transient numerical model. Steady-state tem- 
perature and concentration profiles are shown for a 
typical reactor configuration. 


050,922 
N90-21117/8/GAR 
Thiokol Chemical Corp., Brigham City, UT. 
Technical Evaluation Motor No. 5 (TEM-5). 

Final Report. 

M. Cook. 19 Mar 90, 195p NAS 1.26:183932, TWR- 
17649, NASA-CR-183932 

Contract NAS8-30490 
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Technical Evaluation Motor No. 5 (TEM-5) was static 
test fired at the Thiokol Corporation Static Test Bay T- 
97. TEM-5 was a full scale, full duration static test fire 
of a high performance motor (HPM) configuration solid 
rocket motor (SRM). The primary purpose of TEM 
static tests is to recover SRM case and nozzle hard- 
ware for use in the redesigned solid rocket motor 
(RSRM) flight program. Inspection and instrumentation 
data indicate that the TEM-5 static test firing was suc- 
cessful. The ambient temperature during the test was 
41 F and the propellant mean bulk temperature 
(PMBT) was 72 F. Ballistics performance values were 
within the specified requirements. The overall perform- 
ance of the TEM-5 components and test equipment 
was nominal. Dissembly inspection revealed that joint 
putty was in contact with the inner groove of the inner 
primary seal of the ignitor adapter-to-forward dome 


(inner) joint gasket; this condition had not occurred on 
any previous static test motor or flight RSRM. While no 
qualification issues were addressed on TEM-5, two 
significant component changes were evaluated. Those 
changes were a new vented assembly process for the 
case-to-nozzle joint and the installation of two rede- 
signed field joint protection systems. Performance of 
the vented case-to-nozzle | sees assembly was suc- 
cessful, and the assembly/performance differences 
between the two field joint protection system (FJPS) 
configurations were compared. 


050,923 

N90-21564/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Real Time Neural Net Estimator of Fatigue Life. 

T. Troudet, and W. Merrill. 1990, 11p NAS 
1.15:103117, E-5217, NASA-TM-103117 

Presented at the International Joint Conference on 
Neural Networks, San Diego, CA, 17-21 Jun 1990; Co- 
sponsored by IEEE and Inns. 


A neural net architecture is proposed to estimate, in 
real-time, the fatigue life of mechanical components, 
as part of the Intelligent Control System for Reusable 
Rocket Engines. Arbitrary component loading values 
were used as input to train a two hidden-layer feedfor- 
ward neural net to estimate component fatigue 
damage. The ability of the net to learn, based on a 
local strain approach, the mapping between load se- 
quence and fatigue damage has been demonstrated 
for a uniaxial specimen. Because of its demonstrated 
performance, the neural computation may be ex- 
tended to complex cases where the loads are biaxial 
or triaxial, and the geometry of the component is com- 
plex (e.g., turbopump blades). The generality of the ap- 
proach is such that load/damage mappings can be di- 
rectly extracted from experimental data without requir- 
ing any knowledge of the stress/strain profile of the 
component. In addition, the parallel network architec- 
ture allows real-time life calculations even for high fre- 
quency vibrations. Owing to its distributed nature, the 
neural implementation will be robust and reliable, ena- 
bling its use in hostile environments such as rocket en- 
gines. This neural net estimator of fatigue life is seen 
as the enabling technology to achieve component life 
prognosis, and therefore would be an important part of 
life extending control for reusable rocket engines. 


050,924 

PB90-255738/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
Investigation of Fluid Dynamic Performance of LE- 
7 Liquid Oxygen Pump. 

Technical rept. 

H. Yamada, Y. Watanabe, M. Yoshida, S. Hasegawa, 
and K. Kamijo. c1989, 15p NAL-TR-1020 

Text in Japanese with English abstract. 


The paper describes the initial design of the liquid 
oxygen pump of the LE-7 engine and also presents the 
results of some experiments which were carried out 
using liquid oxygen and liquid nitrogen as the pump 
fluid, at the turbopump test facility of the National 
Aerospace Laboratory, Kakuda Branch. The predicted 
pump head coefficient was in reasonable agreement 
with the experimental results considering the pump ef- 
ficiency. Furthermore, a method which calculates 
blade shapes correctly was developed, and it was very 
useful in analyzing flows in impeller blade passages. 


Gare ee 
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050,925 

AD-A222 639/7/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Convergence of the SMI and the Diagonally 
Loaded SMI Algorithms with Weak Interference. 
Journal article. 

M. W. Ganz, R. Moses, and S. L. Wilson. Mar 90, 8p 
JA-6189, ESD-TR-90-048 

Contract F196280-90-C-0002 

Pub. in IEEE Transactions on Antennas and Propaga- 
tion, v38 n3 p394-399 Mar 90. 


050,927 


COMMUNICATION 
Common Carrier & Satellite 


The sample matrix inversion (SMI) algorithm is com- 
monly used in adaptive arrays since it offers rapid con- 
vergence to the maximum signal-to-interference-plus- 
noise ratio (SINR) solution. However, in some applica- 
tions, such as digital communications or satellite tele- 
vision communications, other measures of perform- 
ance such as the signal-to-interference ratio (SIR) may 
be equally important. In this paper approximations are 
derived for the power levels at the output of an adapt- 
ive array that uses the diagonally loaded SMI algo- 
rithm. Diagonal loading is a technique where the diago- 
nal of the covariance matrix is augmented with a posi- 
tive or negative constant prior to inversion. We exam- 
ine how SINR and SIR at the array output vary with the 
number of samples taken when the input signals are 
continuous wave. It is shown that positive loading pro- 
duces more rapid convergence with a reduction in 
output SIR. Negative loading provides an improved 
SIR level, but it is shown that the output power levels 
are erratic and slow to converge. Simulation results 
are = which verify the theoretical predictions. Key- 
words: Reprints. (kr) 


050,926 

AD-A222 886/4/GAR PC A02/MF A01 
Iilinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Spread-Spectrum Communications in Non-Gaus- 
sian Channels. 

Final rept. 15 Jun 86-30 Sep 89. 

H. V. Poor. 27 May 90, 7p ARO-23026.7-EL 

Contract DAAL03-86-K-0093 


The overall purpose of this research project was to 
seek new methods for improving the robustness and 
efficiency of spread-spectrum communications sys- 
tems operating over non-Gaussian channels. The 
study was motivated in large part by the fact that 
modern military radio networks must operate in com- 
plex and variable noise environments that are often 
dominated by impulsive, non-Gaussian man-made 
noise sources. The research under this contract pro- 
gressed in three basic areas: (1) optimum multiuser 
demodulation techniques; (2) direct-sequence spread- 
trum multiple-access (DS/SSMA) _ signaling 
through impulsive channels; and (3) improved sup- 
pression of narrowband interferers from spread-spec- 
trum signals. The common thread binding these three 
disparate multiuser-communications research topics is 
the fact that each involves the processing of signals in 
non-Gaussian interference. In the first case, the non- 
Gaussian interference is the multiuser noise interfering 
with the demodulation of a given user; in the second 
case, the non-Gaussian interference is the impulsive 
noise dominating the channel; and in the third case, 
the non-Gaussian interference is the spread-spectrum 
signal itself as it interferes with the prediction and con- 
sequent excision of the narrowband interferer. (rh) 


050,927 

AD-A222 958/1/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Application of SAW Devices in Expanded Frequen- 
cy Spectrum Communications. 

S. Feng, C. Wang, G. Jin, and L. Li. 25 Apr 90, 13p 
Rept no. FTD-ID(RS)T-0146-90 

Trans. of Yingyong Shenyxue (China) n2 p1-5 1988. 


Expanded frequency spectrum communications, here- 
after referred to as ‘expanded communications’ is a 
very important technology in modern communications. 
It features good resistance to interference and good 
security capabilities. In the area of rangefinding, it is 
able to improve the rangefinding accuracy because 
rangefinding accuracy is related to th expanded band. 
In use, it offers code portion multiple addresses; multi- 
ple users can use a channel jointly. SAW devices have 
many applications in a communications system. This 
paper is intended chiefly to describe the application of 
the SAW-MSK signal modulator/generator and the 
SAW convoluter in an expended communications 
system, and to report on several actual results. In 
today’s world, there are many forms of expanded com- 
munication. MSK (minimum frequency drift key control) 
signals are one kind of binary digit modulating signal 
whose excellent functions have attracted attention. 
This is because, in comparison with the frequency 
used PSK signals, they not only possess the features 
of a constant amplitude and continuous phase, but 
they also have a relatively concentrated energy spec- 
trum. Radiated power outside the band rolls down 
quickly, and the crossover interference between the 
frequency channels is small. Chinese translations, Re- 
prints. (RRH) 
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050,928 

AD-A223 021/7/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 
Direct-Sequence Spread Spectrum System. 
Master’s thesis. 

J. P. Stephens. 1 Jun 90, 166p Rept no. AFIT/GE/ 
ENG/90J-2 


The of this study is to construct and evaluate 
the lormance of a direct-sequence spread spec- 
trum (DSSS) system. The system, based upon a previ- 
ously published design, uses a special type of injec- 
tion-locked oscillator called a synchronous oscillator 
for code synchronization. The D: system was con- 
structed in a manner that provides a test-bed for dem- 
onstrating spread spectrum principles and allows re- 
searchers to evaluate their own sub-system design 
concepts. The DSSS system, designed as a one-way 
link in the 420-450 MHz band, is constructed to oper- 
ate in accordance with Federal Communications Com- 
mission rules and regulations pertaining to the Ama- 
teur Radio Service (Part 97). Unlike conventional 
DSSS systems which combine digital data with a pseu- 
dorandom (PN) code sequence, the system described 
here directly modulates an FM modulated carrier with 
the PN code sequence. (RRH) 


050,929 

AD-A223 044/9/GAR 

Axiomatix, Los Angeles, CA. 
Jamming of Networks. 

Final rept. 15 Apr 87-15 Apr 90. 

A. Polydoros, G. K. Huth, and U. Cheng. 31 Mar 90, 

12p R9003-4, ARO-24649.10-EL-S 

Contract DAAL03-87-C-0007 


The problem addressed in this report is the intelligent, 
———— prey Raed spread-spectrum net- 
works. key goal has n to develop analytical 
and simulation tools which quantify the effect of jam- 
ming strategies upon the network operation, both at 
the link-access and the end-to-end layer. The purpose 
of these tools (called herein ‘the AJ network analyzer’) 
is to help study the tradeoffs between the jammers’ 
Strategies and choices, versus the corresponding 
choices of the communicators (users). An important 
feature of the analyzer is the modular incorporation of 
any jammer/user interaction at the physical (wave- 
form) level within the analyzer framework, so that a va- 
riety of modulation/coding/spreading/jamming for- 
mats could be studied with regard to their impact upon 
the higher-layer performance measures. (RH) 


PC A03/MF A01 


050,930 

AD-A223 045/6/GAR PC A02/MF A01 
Axiomatix, Los Angeles, CA. 

Novel Communication Network Simulator. 

Interim rept. 

y Cheng. 31 Mar 90, 7p R9003-3, ARO-24649.9-EL- 


Contract DAAL03-87-C-0007 


This report presents the theoretical background of the 
Network Simulator, which is used for investigating the 
performance of communication networks under vari- 
ous jamming threats. To demonstrate the operation of 
a communication network under various jamming sce- 
narios, we provide two spread-spectrum models: 
direct-sequence and frequency-hoping. The use of the 
spread-spectrum physical layer is to provide adequate 
anti-jamming capability. A salient feature of the Net- 
work Simulator is its ae to simulate the nonsta- 
tionary jamming strategy. This is important because 
analytical models of nonstatio jamming do not 
exist. Keywords: Packet radios. (KR 


050,931 

AD-A223 169/4/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Lessons Learned from a Successful Non-Develop- 
mental item (NDI) Fielding: Mobile Subscriber 


Study ; 
R. L. Forrester. Apr 90, 58p 


Mobile Subscriber Equipment (MSE) is the Army’s new 
tactical communications system for Corps and below. 
MSE is the best example of a successful NDI buy and 
the program. MSE fs the largest NDI soquisiton the 
program. is gest acquisition 
Army has made. It was able to proceed from a 1983 
decision to go with an NDI acquisition to award of a 
contract in 1985. MSE was fielded to the 1st Cavalry 
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Division in February 1987. This is excellent when com- 
pared to the normal 10-15 year acquisition cycle. With 
an NDI system, many of the standard life cycle phases 
and decision points were changed and/or modified. 
The formation of a HQDA MSE Action Plan (DAMAP) 
created a forum for recurring access to the VCSA for 
problem resolution/decision and greatly assisted in 
making MSE a success. GTE is the primary contractor 
for MSE, and as such provided not only the communi- 
cations system, but the trucks, generators, training 
(both new systems training and initial entry training), 
manuals, and a complete logistical support package--a 
true ‘total Package fielding’. After successful comple- 
tion of the Follow-on Test and Evaluation in October 
1988, subsequent contracts were signed to purchase 
MSE for all of Ill, V, Vil and XVIII Airborne Corps. Field- 
ing is to both AC and RC units and will be done by 
(sow) to insure communications interoperability. 


050,932 

AD-A223 244/5/GAR PC A21/MF A03 
University of Southern California, Los Angeles. Com- 
munication Sciences Inst. 

Advanced Communication Processing Techniques 
Held in Ruidoso, New Mexico on 14-17 May 1989. 
Final rept. 13 Feb 89-30 Jun 90. 

R. A. Scholtz. 1990, 482p CSI-90-04-01, ARO- 
26634.1-EL-CF 

Grant DAALO3-89-G-0016 


This document contains the proceedings of the work- 
shop ‘Advanced Communication Processing Tech- 
niques’, held May 14-17, 1989, near Ruidoso, New 
Mexico. Sponsored by the Army Research Office 
(under Contract DAALO3-89-G-0016) and organized 
by the Communication Sciences Institute of the Uni- 
versity of Southern California, the workshop had as its 
objective ‘to determine those applications of intelli- 
gent/adaptive communication signal processing that 
have been realized and to define areas of future re- 
search.’ We at the Communication Sciences Institute 
believe that there are two emerging areas which de- 
serve considerably more study in the near future: (1) 
Modulation characterization, i.e., the automation of 
modulation format recognition so that a receiver can 
reliably demodulate a signal without using a priori infor- 
mation concerning the signal’s structure, and (2) the 
incorporation of adaptive coding into communication 
links and networks. (Encoders and decoders which 
can operate with a wide variety of codes exist, but the 
way to utilize and control them in links and networks is 
an issue). To support these two new interest areas, 
one must have both a knowledge of (3) the kinds of 
channels and environments in which the systems must 
operate, and of (4) the latest adaptive equalization 
on which might be employed in these efforts. 
( 


050,933 
DE90010616/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Low-cost infrared telemetry system for kilohertz- 
bandwidth data acquisition. 

M. D. Holder. 1990, 9p LA-UR-90-1434, CONF- 
9003149-2 

Contract W-7405-ENG-36 

Test technology symposium (3rd), Laurel, MD (USA), 
19-21 Mar 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A telemetry system is described that transmits data 
from three 8-kHz analog inputs by means of an infra- 
red-optical-digital communications channel. This 
system is used to acquire accelerometer data on a 
rocket sled during its 300-m flight. An optical communi- 
cations channel at 950 nm is used to send digitally en- 
coded analog signals from the sled to a fixed receiver. 
The signal is recorded and decoded by a computer. 
The transmitter includes a differential amplifier and 
low-pass filter for each input channel. Excitation for 
piezoresistive accelerometers is also provided. Each 
input channel is sampled and digitized at a 16-kHz 
rate. The transmitter is built on a single printed-circuit 
card measuring 7.5 cm “= cm, weighing less than 
450 g including batteries. This system can be used on 
tests involving destruction of the transmitter because 
of its low cost. 7 figs. 


050,934 

N90-21250/7/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Numerical Arc Segmentation Algorithm for a Radio 
Conference (NASARC), Version 4.0: User’s Manual. 
W. A. Whyte, A. O. Heyward, D. S. Ponchak, R. L. 
Spence, and J. E. Zuzek. 6 Oct 88, 112p NAS 
1.15:101454, E-4987, NASA-TM-101454 


The information in the NASARC (Version 4.0) Techni- 
cal Manual (NASA-TM-101453) and NASARC (Version 
4.0) User’s Manual (NASA-TM-101454) relates to the 
state of Numerical Arc mentation Algorithm for a 
Radio Conference (NASARC) software development 
through November 1, 1988. The Technical Manual de- 
scribes the NASARC concept and the algorithms used 
to implement the concept. The User’s Manual provides 
information on computer system considerations, in- 
stallation instructions, description of input files, and 
program operation instructions. Significant revisions 
were incorporated in the Version 4.0 software over 
prior versions. These revisions have further enhanced 
the modeling capabilities of the NASARC procedure 
and provide improved arrangements of predetermined 
arcs within the geostationary orbit. Array dimensions 
within the software were structured to fit within the cur- 
rently available 12-megabyte memory capacity of the 
International Frequency Registration Board (IFRB) 
computer facility. A piecewise approach to predeter- 
mined arc generation in NASARC (Version 4.) allows 
worldwide planning problem scenarios to be accom- 
modated within computer run time and memory con- 
Straints with enhanced likelihood and ease of solution. 


050,935 

N90-21255/6/GAR PC A02/MF A01 
British Broadcasting Corp., Tadworth —— 
Prediction of VHF/UHF Mobile Reception in Urban 
Areas: Comparison with Measurements in London. 
J. Middleton. 1989, 9p BBC-RD-1989/11 


The BBC’s interest in mobile reception stems from its 
ancillary service requirements at VHF and UHF and 
also the increasing use of the VHF-FM band for broad- 
cast reception in cars. This has stimulated interest in 
predicting field strengths for mobile reception at both 
VHF and UHF. The results of high density field 
strength measurements in the London area using a re- 
ceiving antenna height of 1.4 m are described. Com- 
parisons are made with predictions using a modified 
version of the long established BBC method originally 
developed for predicting interference levels at a 10 m 
receiving antenna height. To date, these comparisons 
show good agreement. 


050,936 

N90-21261/4/GAR PC A02/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Bit-Error-Rate Testing of Fiber Optic Data Links for 

Mmic-Based Phased Array Antennas. 

K. A. Shalkhauser, R. R. Kunath, and A. S. 

Daryoush. Jan 90, 10p NAS 1.15:102523, E-5330, 

NASA-TM-102523 

Presented at the Optoelectronics and Laser Applica- 

tions in Science and i ae Conference, Los An- 
eles, CA, 14-19 Jan 1990; Sponsored in Part by the 

iety of Photo-Optical Instrumentation Engineers. 


The measured bit-error-rate (BER) performance of a 
fiber optic data link to be used in satellite communica- 
tions systems is presented and discussed. In the test- 
ing, the link was measured for its ability to carry high 
burst rate, serial-minimum shift keyed (SMSK) digital 
data similar to those used in actual space communica- 
tions systems. The fiber optic data link, as part of a 
dual-segment injection-locked RF fiber optic link 
system, offers a means to distribute these signals to 
the many radiating elements of a phased array anten- 
na. Test procedures, experimental arrangements, and 
test results are presented. 


050,937 

N90-21268/9/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Board Cross Support Scenarios. 

E. W. 0 gga Nov 89, 49p INPE-5005-PRE/1562 
Presented at the Consultative Committee for Space 
Data Systems, Ottawa, Ontario, 24 Sep-4 Oct 1989. 


A concept for On Board Cross Support Scenarios is 
presented. In this case, the cross support is character- 
ized as a Communication Service. To some extent, a 
basic specification, covering aspects of Protocol, Serv- 
ice and Management is proposed for structuring the 
cross support communication service. The already es- 





tablished CCSDS recommendations for Conventional 
and Advanced Orbiting Systems, are commented as 
= of specific On Board Cross Supporting Scenarios. 
The complementary nature of the proposed concepts 
is enhanced with respect to the already existing sce- 
narios, which are based on the current CCSDS recom- 
mendations. Therefore, if judged appropriate, the con- 
cepts which are presented could be a start for devel- 
opment of new DS recommendations directed to 
On Board Cross Support for Space Data Systems. 


050,938 


PB90-250713/GAR PC AO6/MF A01 
Nippon Electric Co. Ltd., Tokyo. 

NEC Technical Journal, Vol. 43, No. 3. 

c1990, 101p 

Text in Japanese with English abstracts. See also 
PB90-250705. 


Contents include: Remarks for Special Issue on New 
Common Carriers (NCCs); Trends of NCC Network 
System Markets and Technologies; Long Distance 
Telecommunication System; Regional Telecommuni- 
cation System; Mobile Telecommunication System; 
Data Communication Network System; Community-ori- 
ented Integrated Communications System-infrasiruc- 
ture to Create Socioeconomic Value in Communica- 
tion; Telecommunication Network System for Tele- 
phone Area Network (VAN); Networking units for Ap- 
plication Services; NC-120 High-resolution Charged 
Coupled Devices (CCD) Color Camera; New Electroni 
c Disk Subsystem; N6830A POS System. 


050,939 


PB90-252099/GAR PC A03/MF A01 
Woods Hole Oceanographic Institution, MA. 

Cable Failures off Oahu, Hawaii Caused by Hurri- 
cane Iwa. 

Technical rept. 

C. D. Hollister. Aug 84, ta WHOI-84-31 

Sponsored by A.T. and T. Communications, Morris- 
town, NJ. International Cable Engineering Div. 


Six submarine telecommunications cables on the 
steep insular slope off southwest Oahu were damaged 
or broken by a combination of debris slides and large- 
block talus movement or, for the shallowest cables, 
wave induced chafe. These problems were caused by 
the sea floor’s response to high surface energy pro- 
duced by Hurricane Iwa. An examination of ail avail- 
able data does not support the concept of failure by 
turbidity currents. 


050,940 


PB90-253261/GAR PC A05/MF A01 
National Teleccmmunications and Information Admin- 
istration, Boulder, CO. Inst. for Telecommunication 


Sciences. 

Technical Considerations Concerning Use of a 
Geostationary Operational Environmental Satellite 
(GOES) to Support the PEACESAT Network on an 
interim Basis. 

Technical rept. 

R. D. Jennings, and R. D. Cass. Apr 90, 77p NTIA- 
90-261 


The Institute for Telecommunication Sciences (ITS) 
has performed a number of technical tasks as part of 
the responsibilities of the National Telecommunica- 
tions and Information Administration (NTIA) for re-es- 
tablishing the Pan-Pacific Educational and Cultural Ex- 
periments by Satellite (PEACESAT) network and serv- 
ices provided by the network. The report contains a 
brief discussion of the PEACESAT network and serv- 
ices using the Applications Technology Satellite-1 
(ATS-1) as background to the current work and the 
technical material developed at ITS in performing this 
work. The tasks supported by NTIA and for which the 
report contains material include: (1) participation in the 
Technical Options Panel to define PEACESAT oper- 
ational and users’ requirements and the identification 
of possible satellite resources to replace the ATS-1 
satellite; (2) a brief discussion of the a the 
Geostationary Operational Environmental Satellites 
(GOES) as a candidate satellite to replace ATS-1 with 
particular attention given to description of the GOES 
communication subsystem; (3) analysis of the suitabil- 
ity of the GOES S-Band transponder to support the 
PEACESAT network (as an interim solution); and (4) 
analysis of the technical consideration pertaining to 
command and control of a GOES satellite being used 
for PEACESAT during an interim period. 


Graphics 
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AD-A223 101/7/GAR PC A03/MF A01 
Defence Research Establishment Suffield, Ralston 
(Alberta). 

Authors Guide to the Publishing Procedures at De- 
fence Research Establishment leld. 

Special publication. 

J. G. Currie, and A. M. Dickason. Apr 90, 35p Rept 
no. DRES-SP-132 


The publishing mee pan at the Defence Research 
Establishment Suffield are presented for the purpose 


of facilitating the process for authors. The categories 

of papers are defined, the spheres of responsibility are 

outlined, the role of the Document Review Panel is ex- 

plained and the steps for filling out the forms for each 

_ category are shown. Canada Reports. 
Ic 
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AD-A223 130/6/GAR PC A02/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Information Technology Lab. 

Design of Sharp Cutoff Filters with Low Quality 
Factors. 

Final rept. 

M. G. Ellis. May 90, 9p Rept no. WES/MP/ITL-90-3 


Electronic filters are used to pass a band of frequen- 
cies while rejecting other frequencies. For exampie, 
tuning an FM radio is in effect tuning a filter that 
passes the signal from the desired FM station and 
blocks the signal from the undesired stations. Ad- 
vances in technology call for filters with increasingly 
sharp cutoffs, and these filters are also increasing diffi- 
cult to manufacture. This difficulty arises from the fact 
that as the order of the filter is increased, the quality 
factor Q of each filter section is required to be corre- 
spondingly higher. A high Q filter can only be built by 
using components that closely approximate ideal com- 
ponents, which is often too expensive or not practical. 
This report presents a method of designing and build- 
ing filters from low Q components that closely approxi- 
mate the high Q models. (rh) 


050,943 
PB90-250697/GAR PC A05/MF A01 
Nippon Electric Co. Ltd., Tokyo. 

NEC Technical Journal, Vol. 43, No. 1. 

cFeb 90, 97p 

Text in Japanese with English abstracts. See also 
PB90-250713 and PB90-201518. 


Contents: rience with Performance Tuning Tool 
of ANALYZER/SX; Software Development ery see 
System for Software Engineers; Smali Packet Switch- 
ing Unit for Supervisory and Control System; Meteoro- 
logical Satellite Image Receiving System NESDUS- 
160; Facsimile Broadcasting Receiver; Picture Phone 
MP1200; SR-3200 Speaker Independent Speech Rec- 
ognition and Audio Response System; Electrocardio- 
= Analyzer KARTIZER-5500; Factory Computer 

C-9801A; General Purpose Document Optical Char- 
acter Reader N6370UD; SV-series M Type Tantalum 
Chip Capacitor A2 Case. 
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050,944 
PB90-250705/GAR PC A09/MF A01 
Nippon Electric Co. Ltd., Tokyo. 

NEC Technical Journal, Voi. 43, No. 2. 

c1990, 185p 

Text in Japanese with English abstracts. See also 
PB90-250697. 


Contents include: Remarks for Special Issue on New 
News Center of Japan Broadcasting Corporation 
(NHK); Remarks for New News Center; Remarks for 
Completion of News Center; Outline of the New News 
Center System; News Editing and Information Service 
System; Information Management System; Manuscript 
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COMMUNICATION 
Verbal 


System; Art Center System; Human Interface; Meas- 
ures to Counter Trouble in the News Editing and Infor- 
mation Service System; Transmission and Prouuction 
Control System; Subcontrol System; Video Center 
System; Network Control Center System; Network 
Control Center Information System; Still-picture Stor- 
age and Retrieval System; Installation. 


050,945 
PB90-927700/GAR Subscription 
+ ae Broadcast Information Service, Washington, 


Foreign Broadcast Information Service (FBIS) Re- 


ports. 
rsa 

vailable on subscription, NAC price for paper copy 
$420.00/yr and $170.00/yr microfiche; all others write 
for quote. Printed publications are mailed daily and 
microfiche mailed weekly. 


The Foreign Broadcast Information Service (FBIS) pro- 
vides reporting from foreign media in a variety of ways 
on a timely basis, routinely within 48 to 72 hours. The 
subscription contains daily monitoring of racio news 
transmission, editorials and articles as well 
as magazine features complied by U.S. analysts. Sub- 
ject categories are as follows: People’s Republic of 
China, Eastern Europe, Soviet Union, East Asia, Near 
East and South Asia, Latin America, Western Europe, 
and Sub Saharan Africa. 


Verbal 


Y 
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AD-A222 619/9/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

Further Experiments in Variable Frame Rate Analy- 
sis for Speech Recognition. 

Memorandum rept. 

S. M. Peeling, and K. M. Ponting. Feb 90, 19p 
RSRE-MEM 36, DRIC-BR-113377 


This memo describes the application of a simple VFR 
analysis to the RSRE Airborne Reconnaissance Mis- 
sion (ARM) system. This is a continuous speech rec- 
ognition system based on phone-level hidden Markov 
models (HMMs) which has been developed at the 
RSRE Speech Research Unit. This section will briefly 
describe the nature of the data, what VFR analysis is, 
and its application to automatic speech recognition. 
Assume that at any ‘instant’ in time the speech signal 
can be represented by an ordered set of numbers, or 
feature vector. This ‘instant’ is assumed to be short 
enough that the properties of the speech signal do not 
change significantly. Any utterance, or collection of 
words, can then be described as a succession of fea- 
ture vectors (sometimes referred to as frames). There 
are areas where the speech signal is relatively con- 
stant and hence successive feature vectors will be 
very similar. In other areas the signal may cha rap- 
idly and hence successive feature vectors will be dif- 
ferent. In order to reduce the processing time, one ob- 
vious solution is to reduce the data (frame) rate. How- 
ever, parts of the signal which are changing rapidly 
contain valuable information and so need to be re- 
tained. For this reason it is necessary to employ some 
method of data reduction which actually depends on 
the data. Variable frame rate coding is such a tech- 
nique. (JES) 


050,947 

AD-A223 187/6/GAR PC AO5/MF A01 

Arcon ae. Waltham, MA. 

RADC/EEV Diagnostic Rhyme Test System im- 
rovements. 

nterim rept. Feb 86-Jun 88. 

J. D. Tardelli, J. LeBlanc, and P. D. Gatewood. Nov 

89, 89p TR-88-01, RADC-TR-89-256 

Contract F19628-85-C-0057 


This report fully documents the current Diagnostic 
Rhyme Test (DRT) System used at RADC/EEV for the 
test and evaluation of the intelligibility of digital voice 
communication systems. All improvements to this 
system are presented in detail. This report is struc- 
tured to serve both as a guide for the use of the DRT 
system and as a reference for modification of the soft- 
ware or for conversion of the software to another facili- 
ty. This report documents four special projects that are 
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associated with the DRT system. A modification to the 
DRT that allows for the measurement of the intelligibil- 
ity of systems that are heavily affected by transmission 
drop-outs or bursts of transmission errors is presented. 
A method and system for performing the DRT at Field 
sites is given. This method includes software for the 
presentation of test words to the speaker and the col- 
lection of listener response data. The ability to repeat 
partial sections of a test is provided. The procedures 
used for the generation of the DOD Digital Voice Proc- 
essing Consortium DRT/DAM Digital Master Library 
are given. This master library of source material for 
DRT/DAM testing of voice communication systems is 
discussed. Contents of the library are provided. (rh) 
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050,948 


AD-A222 765/0/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Atomic Snapshots of Shared Memory. 

Technical rept. 

Y. Afek, H. Attiya, D. Dolev, E. Gafni, and M. Merritt. 
May 90, 26p Rept no. MIT/LCS/TM-429 

Contract N00014-83-K-0125 


An atomic snapshot memory is a shared data structure 
allowing concurrent processes to store information in a 
collection of shared registers, all of which may be read 
in a single atomic scan operation. This paper presents 
three wait-free implementations of atomic snapshot 
memory. Two constructions implement wait-free 
single-writer atomic snapshot memory from wait-free 
atomic single-writer, n-reader registers. A third con- 
struction implements a wait-free n-writer atomic snap- 
shot memory from n-writer, n-reader registers. The first 
implementation uses unbounded (integer) fields in 
these registers, while the other implementations use 
only bounded registers. (kr) 


050,949 


AD-A222 798/1/GAR PC A03/MF A01 
— Ocean Systems Center, San Diego, CA. 

urrent Processing: A Dynamic Ap- 
on to Heterogeneous Parallelism. 
Final rept. 
R. F. Freund. Mar 90, 19p Rept no. NOSC/TD-1781 


There is a growing concensus among supercomputer 
scientists that super-speed computers of the future will 
be parallel processors, since the traditional vector 
processors are only able to pipeline out one or a few 
results per cycle. Parallel processors and the parallel 
machines were in such an experimental state that it 
still made sense to look to vector processing for practi- 
cal supercomputing. Both of those conditions are 
changed today, providing computational scientists with 
the occasion to begin to realize the full power of paral- 
lel processing. As we start to do this, however, we real- 
ize that while vector processors are basically all very 
similar to each other, parallel architectures present a 
wide variety of types. It seems quite unlikely that one of 
these types will be ideal for a wide range of types. It 
seems quite unlikely that one of these types will be 
ideal for a wide range of problems. For that reason, a 
number of computational scientists are looking at dis- 
tributed heterogeneous processing as a potential solu- 
tion. Superconcurrency is one approach to this form of 
computing. (kr) 


050,950 


AD-A222 808/8/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 
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Single-Pass Memory System Evaluation for Multi- 
programming Workloads. 

Technical rept. 

T. M. Conte, and W. W. Hwu. May 90, 25p Rept nos. 
UILU-ENG-90-2214, CSG-122 

Contracts N00014-88-K-0656, NASA-NAG-1-613 
Supported in part by Gratts NSF-MIP88-09478 and 
NCR-1-6-41546. 


Modern memory systems are composed of levels of 
cache memories, a virtual memory system, and a 
backing store. Varying more than a few design param- 
eters and measuring the performance of such systems 
has traditionally be constrained by the high cost of sim- 
ulation. Models of cache performance recently intro- 
duced reduce the cost simulation but at the expense of 
accuracy of performance prediction. Stack-based 
methods predict performance accurately using one 
pass over the trace for all cache sizes, but these tech- 
niques have been limited to fully-associative organiza- 
tions. This paper presents a stack-based method of 
evaluating the performance of cache memories using 
a recurrence/conflict model for the miss ratio. Unlike 
previous work, the performance of realistic cache de- 
signs, such as direct-mapped caches, are predicted by 
the method. The method also includes a new ap- 
proach to the problem of the effects of multiprogram- 
ming. This new technique separates the characteris- 
tics of the individual program from that of the workload. 
The recurrence/conflict method is shown to be practi- 
cal, general, and powerful by comparing its perform- 
ance to that of a popular traditional cache simulator. 
The authors expect that the availability of such a tool 
will have a large impact on future architectural studies 
of memory systems. (KR) 


050,951 

AD-A222 883/1/GAR PC A07/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Computer for Low Contest-Switch Time. 

Doctoral! thesis. 

M. C. Davis. Mar 90, 141p Rept no. TR90-012 
Contract N00014-86-K-0680 


A context switch is the suspension of one running 
process and the activation of another in a multitasking 
environment. Many applications, such as process con- 
trol, require frequent context switches among many 
processes. A context switch requires a substantial 
amount of time: about 1000 microseconds on a VAX 
11/780 and about 500 microseconds on Sun 4/280. 
Recently introduced computer architectures, such as 
the Sun 4, have not improved context-switch perform- 
ance as much as they have improved throughput. A 
computer architecture with appropriate memory hierar- 
chy can give better support to context ak The 
Computer for Low Context-Switch Time (CLOCS) is a 
computer with such an architecture. Because the ar- 
chitecture has minimum state inside the Central Proc- 
essing Unit, CLOCS can switch context in less than the 
time required to execute one instruction. The CLOCS 
Memory Management Unit provides virtual memory 
without degrading context-switch time as long as the 
new process is located in physical memory. Analyses 
of the architecture show that CLOCS throughput per- 
formance approaches the performance of contempo- 
rary RISC workstations and that it is well suited for 
real-time applications. (KR) 


050,952 

AD-A222 984/7/GAR 
Georgia Inst. of Tech., Atlanta. 
Two-Dimensional Signal Processing and Storage, 
and Theory and Applications of Electromagnetic 
Measurements. 

Annual rept. 1 Jan-31 Dec 89. 

R. W. Schafer, and D. T. Paris. 1 Jan 90, 114p 
Contract DAALO3-87-K-0059 


This is an annual report on research conducted under 
the auspices of the Joint Services Electronics Pro- 
gram. Specific topics covered are: digital signal proc- 
essing, parallel processing architectures, two-dimen- 
sional optical storage and processing, hybrid optical/ 
digital signal processing, electromagnetic measure- 
ments in the time domain, and automatic radiation 
measurements for near-field and far field transforma- 
tions. Keywords: Signal processing, Holographic stor- 
age, Digital filtering, Iterative signal restoration, Multi- 
processors optical computing, Electromagnetic meas- 
urements. (KR) 
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050,953 
AD-A223 095/1/GAR PC A06/MF A01 


Naval Postgraduate School, Monterey, CA. 

Design and Analysis of Multiple-Storage Elements. 
Master’s thesis. 

D. A. York. Dec 89, 108p 


The primary contribution of this thesis is the develop- 
ment of a data storage latch that accepts, stores and 
provides four-valued logic signals. The latch is imple- 
mented in Complementary Metal Oxide Silicon and all 
logic levels are encoded as voltage. The latch storage 
state is determined by thresholding operations on its 
input, and the output is logically restored replica of that 
(multiple-valued) input. Detailed analysis of an existing 
current-mode CMOS design is also presented in this 
study. A comparison between these devices reveals 
that the voltage-mode data latch provides less stable 
intermediate logic states, but consumes significant! 
less static power. In addition, the voltage-mode CMO! 
design can be implemented with the same number of 
devices that are required for two binary D flip-flops. 
Keywords: Logic circuits. (KR) 


050,954 

AD-A223 261/9/GAR PC A04/MF A01 
A.T. and T. Bell Labs., Reading, PA. 

Gallium Arsenide Pilot Line for High Performance 
Components. 

Semiannual rept. Sep 89-Mar 90. 

R. C. Vehse, and E. F. Lapham. 11 Jun 90, 64p 
Contract F29601-87-C-0202 


The Gallium Arsenide Pilot Line for High Performance 
Components (Pilot Line Ill) is to develop a facility for 
the fabrication of GaAs logic and memory chips. We 
have completed the first thirty-six months of this con- 
tract, and this report covers the period from Septem- 
ber 25, 1989, through March 25, 1990. All the ele- 
ments of this program are now in place. HCAD, our 
‘User Friendly’ CAD system, is complete; it was used 
to design two successful circuits- the Standard Cell 
Transversal Filter Chip (TFC) and the Cell Array 
Casino Test Chip. Our work with 200 MHz, stepping- 
stone PT-2M memory is complete. The first wafers of 
4K SRAM have recently been fabricated, and we have 
a design trick planned to enhanced the 125C operation 
of the second iteration of the 4K SRAM. The Custom 
ALU, Standard Cell TFC, Standard Cell ALU, and 1K 
Cell Array logic circuits all show similar performance. 
They satisfy the power supply, speed, and temperature 
design goals, but they don’t comply with the 1/0 volt- 
age requirements. (JES) 


050,955 

DE90007678/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

SEU characterization and design dependence of 
the SA3300 microprocessor. 

F. W. Sexton, R. K. Treece, C. L. Axness, K. H 

Hughes, and 'G. L. Hash. 1990, 4p SAND-90-0480C, 
CONF-900723-9 

Contract AC04-76DP00789 

IEEE annual international nuclear and space radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
beng _—— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


The SA3300 16-bit microprocessor is a key compo- 
nent for pe ge space probes to be launched in 
the 1990’s. A full SEU characterization of the D- 
latches of the SA3300 is given, including pattern sensi- 
tivity and temperature. 9 refs., 5 figs. 


050,956 
DE90010080/GAR PC A02/MF A01 
EG and G Mound Applied Technologies, Miamisburg, 


OH. 
PC-based digital ‘maging for storing microscopy 
= for surveillance programs. 

. M. Schlieitweiler, and M. H. Ransick. 1990, 7p 
MLM-3633(OP), CONF-90041 46-8 
Contract AC04-88DP43495 
DOE compatibility, aging and service life conference 
(16th), Livermore, CA (USA), 24-26 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Advances in video technol yay and digital imaging have 
resulted in the ability to produce an image in high qual- 
ity digital format. Images that are created and viewed 
in a digital format can be quantitatively measured and 
then stored to disk for later examination. Write-once 





read many (WORM) optical disks are excellent media 
for permanently archiving digital images. One of the 
best applications for this image storage technology is 
storage of microscopy images for surveillance pro- 
grams. Currently, the most common of recording 
medium used in service laboratories is Polaroid instant 
developing film. The short ey ma time and ease in 

‘ocessing make it swell suited for most high volume 
a, But the Foran mang bog im by a 
substantial price tag. Depending on type of film, 
each picture can cost about $1.50. The two metallurgi- 
cal support laboratories at Mound are frequently re- 
quired to make multiple copies for design a ies or 
program managers. Permanent archiving of photos is 
required for both WR and surveillance samples. This 
has made Polaroid film a significant part of the ex- 
pense budget. In addition, the thousands of photos 
ae - ae present a considerable storage prob- 
em. Ss. 


050,957 
PBS0-250283/GAR PC A06/MF AO1 
Japan Radio Co. Ltd., Tokyo. 

JRC (Japan Radio Co.), Review, No. 28. 

c1990, 101p 

Text in Japanese with English abstracts. See PB90- 
250291 and PB90-123142.Portions of this document 
are not fully legible. Color illustrations reproduced in 
black and white. 


CONTENTS: First-Language Syndrome; The Industry 
Attractive to Young Engineers; The Total Navigation 
System; Loading Computer; Ku-Band VSAT (Very 
Small Aperture Termial) System; Cellular Mobile Hand- 
portable Telephone; Color Video Codec; Development 
and Evaluation of a Local Area Network; Distributed 
32-Bit Microprocessor System; Mapping Graphic Dis- 
play Terminal. 


050,958 

PBS0-251745/GAR PC A03/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
(Netherlands). 

Dataflow Graphics Workstation. 

P. J. W. ten i |. Herman, and J. R. G. de Vries. 
c1989, 19p CWI-CS-R8910 

Prepared in cooperation with Dataflow Technology 
Nederland B.V., The Hague. Sponsored by Neder- 
landse Organisatie voor Wetenschappelijk Onderzoek. 


A new, revoiutionary architecture for a superworksta- 
tion for graphical purposes is presented. The architec- 
ture is based on the use of advanced graphics compo- 
nents and, mainly, on the heavy use of dataflow proc- 
essing technology, a still unexplored field of parallel 
computing as far as graphics is concerned. The result- 
ing initial configuration is able to produce 200,000 to 
250,000 Gouraud shaded and Z-buffered 3D triangles 
in a second with a color palette of 24 bits per pixels. 


Computer Software 


050,959 

AD-A222 586/0/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Innovative Design Systems: Are We, and 
Where Do We Go from Here. 

Technical rept. 

D. Navinchandra. 12 Jan 90, 48p Rept no. CMU-RI- 
TR-90-01 


This report reviews the state of the art in systems that 
innovate. The review concentrates more on the tech- 
niques used in these systems rather than what the 
system actually did. This report reviews some of the 
important issues for DA systems that work in domains 
requiring non-routine and innovative approaches to 
problem solving. This part of the report covers issues 
such as analogy & metaphor, exploration & discovery 
and creativity. Before talking about tools and tech- 
niques, we will first try and characterize innovative de- 
signs. Earlier definitions of innovative design have 
tended to finess over details. For example, innovative 
design has been defined as any design that is: new or 
different or elegant or uses new ideas or is an improve- 
ment over its peers. Such a definition is correct, but it 
does not tell us how to measure ‘newness’. How new 
is something. In this section we shed a little more light 
on the problem of trying to distinguish between innova- 
tive and routine design. No definition will ever be com- 
plete or accurate, but something is better than nothing. 
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The real purpose of uying to define innovative design 
is to try and identify the characteristics of innovative 
design. With a list of such characteristics we can better 
focus our research efforts. If DA systems that emulate 
some of the characteristics of innovative design can 
be built, then, such systems can be said to have some 
form of innovative behavior. Keywords: Computer pro- 
gramming. (kr) 


050,960 

AD-A222 593/6/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Entropic Solution to the Particle Correspondence 


Problem. 

Final rept. Jun 88-Dec 89. 

C. K. Zoltani, B. R. Frieden, and M. W. Coleman. Apr 
90, 29p Rept no. BRL-TR-3099 


An automatic tracking algorithm for particle-image ve- 
locimetry (PIV) has been developed that satisfactorily 
tracks 1000 or more identical particles. Time and stor- 
age requirements are modest, with a CPU time require- 
ment of 7 sec for 100 particles and 300 sec for 1000 
particles on the CRAY 2. The approach works from an 
artificial pairings matrix V sub ij that defines the identifi- 
cation of particle i in picture 1 with j in 2 by a value V 
sub ij = 1. An entropy-modified distance measure of 
total particle movement is minimized by a standard 
Newton-Raphson technique. Values V sub ij are made 
to go to either 0 or 1 by the approach. As values V sub 
ij approach 1 they are removed from the problem, re- 
ducing = size and CPU time requirements. Key- 
words: Multiple particle tracking; Particle image veloci- 
metry; Correspondence problem; Maximum entropy; 
Dynamic scene analysis. (jhd) 


050,961 

AD-A222 613/2/GAR PC A03/MF AO1 
Rice Univ., Houston, TX. Dept. of Computer Science. 
Causal Distributed Breakpoints. 

J. Fowler, and W. Zwaenepoel. Feb 90, 12p Rept no. 
RICE-COMP-TR90-107 

Contracts N00014-88-K-0140, NSF-CCR87-16914 
Sponsored in part by Grant NSF-CDA86-19893. 


A causal distributed breakpoint is initiated by a se- 
quential breakpoint in one process of a distributed 
computation, and restores each process in the compu- 
tation to its earliest state that reflects all events that 
happened before the breakpoint. A causal distributed 
breakpoint is the natural extension for distributed pro- 
grams of the conventional notion of a breakpoint in a 
sequential program. We present an algorithm for find- 
ing the causal distributed breakpoint given a sequen- 
tial breakpoint in one of the processes. Approximately 
consistent checkpoint sets are used for efficiently re- 
storing each process to its state in a causal distributed 
breakpoint. Causal distributed breakpoints assume de- 
terministic processes that communicate solely by mes- 
sages. The dependencies that arise from communica- 
tion between processes are logged. Dependency log- 
ging and approximately consistent checkpoint sets 
have been implemented on a network of SUN worksta- 
tions running the V-System. Overhead on the messa 

Se varies between 1 and 14 percent for 
depen logging. Execution time overhead for a 
200 x 200 Gaussian elimination is less than 4 percent, 
and generates a dependency log of 288 kilobytes. (kr) 


050,962 
AD-A222 618/1/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 

and Lexis of the Specification Language Z. 

lemorandum rept. 

C. T. Sennett. Feb 90, 26p RSRE-MEMO-4367, 
DRIC-BR-113378 


This memorandum is presented as a contribution to 
the standardization of the specification a Z. It 
deals with the presentation issues which to be 
settled in the definition of the Z language from the 
viewpoint of users and tool makers. These include lexi- 
cal matters, the representation of Z in ASCII symbols, 
overall questions of syntax and usage, detailed areas 
of syntactic divergence and some unresolved issues in 
the type-checking system. Keywords: Programming 
languages; Great Britain. (edc) 


050,963 
AD-A222 638/9/GAR PC A05/MF A01 
Institute for Defense Analyses, Alexandria, VA. 


050,966 


Computer Software 


Formal Specification and Verification Method for 
the Prevention of Denial of Service in Ada Serv- 
Final rept. 

C. F. Yu, and V. D. Gligor. Mar 88, 86p IDA-P-2120, 
IDA/HQ-88-033488, SBI-AD-E501 232 

Contract MDA903-89-C-0003 


The Institute for Defense Analyses was asked by the 
Ada Joint Program Office and the Rome Air Develop- 
ment Center to review the denial-of-service problem 
and introduce a new formal specification and verifica- 
tion method for the prevention of denial of service. A 
formal method for establishing the specification-to- 
code corr: was used. This enabled the au- 
thors to verify formally the prevention of denial-of-serv- 
ice in Ada services. To verify the absence of denial of 
service, a service specification model is introduced. A 
key component of that model is the separation of the 
service sharing mechanism from the service 


sharing 
policy. The argument is that, in contrast with other 
properties, the tion of denial-of-service requi 


which must be obeyed by all service users. 


050,964 

AD-A222 681/9/GAR 
Computational Logic, Inc., Austin, TX. 
Generalization in wf eS of Free bee pe 
Algorithm 


Technical rept. 


M. Kaufmann. Apr 90, 95p Rept no. TR-53 
Contract N00014-88-C-0454 


PC A05/MF A01 


i ( 

aware of any existing statement of it), the interest here 
lies not particularly in the theorem per se but, rather, 
lies in the demonstration of the use of mechanical veri 
fication for assisting the reliability of detailed proofs 
and software. In particular, we believe that this exer- 
cise strongly the feasibility of creating a veri 
fied version of NQTHM, i.e. one which i 
correct in the Boyer-Moore. theorem prover 
successor of that system. Thus, this 
viewed as a contribution to the study of 
cally extensible systems. Some reports of 
this spirit can be found in works of Davis and 
(6), Weyhrauch (18), Boyer and Moore (2) 
(16), Knoblock and Constable (14, 13), Howe (9), 
Quaife (15). However, we also view thi 
exposition which ides a rather detailed 
practice of using the Boyer-Moore theorem prover 
cra to proof-check mathematical arguments. 

r 


050,965 

AD-A222 691/8/GAR PC A06/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Software Engi- 
neering Inst. 

SEI Serpent Application Developer’s Guide. 

Final rept. 

Jan 89, 108p CMU/SEI-89-UG-6, ESD-TR-89-12 
Contract F19628-85-C-0003 


is a User Interface Ss 
{GUS nt up i Sooo won 
of a user interface of a software system. Serpent sup- 
ports incremental development of the user interface 


the concepts : 
Serpent; it also assumes that you are experienced with 
using C or Ada. (KR) 


050,966 


AD-A222 697/5/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 
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Serialization Graph Construction for Nested 
Transactions. 

Technical rept. 

A. Fekete, N. A. Lynch, and W. E. Weihl. Feb 90, 
32p Rept no. MIT/LCS/TM-421 

Contracts N00014-83-K-0125, N0Q014-89-J-1988 
a in part by Grants NSF-CCR86-11442 and 
NSF-CCR-87-16884. 


This paper makes three contributions. First, we 
present a proof technique that offers system designers 
the same ease of reasoning about nested transaction 
systems as is given by the classical theory for systems 
without nesting, and yet can be used to verify that a 
system satisfies the robust user view definition of cor- 
rectness of another work. Second, as applications of 
the technique, we verify the correctness of Moss’ 
read/write locking algorithm for nested transactions, 
and of an undo logging algorithm that has not previ- 
ously been presented or proved for nested transaction 
systems. Third, we make explicit the assumptions 
used for this proof technique, assumptions that are 
usually made implicitly in the classical theory, and 
therefore we clarify the type of system for which the 
classical theory itself can reliably be used. Keywords: 
Concurrency control; Recovery; Fault-tolerance; 
Nested transactions; Serializability; Verification. (kr) 


050,967 


AD-A222 712/2/GAR PC A03/MF A01 
Naval ty oe School, Monterey, CA. 

UEDIT - A Full-Scale, Scrollable APL2 Spreadsheet 
Input/Output Editor. 

Technical rept. 

P. A. Lewis, and U. H. Steinfeld. Apr 90, 35p Rept 
no. NPS-55-90-08 


A full-screen, scrollable spreadsheet-like editor written 
in the APL2 language is described for inputting, exam- 
ining and outputting data. Mixed numeric and charac- 
ter arrays can be read into or read out to formatted 
DOS files (ASCII) or comma delimited DOS files. Alter- 
natively a bulk mode input facility allows for rapid direct 
data entry, or data can be examined and edited cell-by- 
cell in the usual way. Columns, rows or blocks of data 
can be highlighted in a chosen color, shadowed, 
moved or copied. In addition APL functions entered on 
the command line can use the blocks as input or 
output. A facility for coding missing values is also pro- 
vided. Major-to-minor (lexicographic) sorts can be per- 
formed on selected columns, and conditional or un- 
conditional frequency tabulations and cross-tabula- 
tions of selected columns can be performed. Output is 
obtained as a new spreadsheet, or equivalently, as an 
APL2 matrix. In particular, two-way cross-tabulations 
of multiple columns are laid out in the spreadsheet like 
draftsman plots to facilitate investigation and explana- 
tion of multivariate categorical data. No numerical 
coding of the data is needed. (kr) 


050,968 


AD-A222 724/7/GAR PC A03/MF A01 
Maryland Univ., College Park. Inst. for Advanced Com- 
puter Studies. 

Piace/Transition Nets with Debit Arcs. 

P. D. Stotts, and P. Godfrey. Apr 90, 13p Rept nos. 
UMIACS-TR-90-54, CS-TR-2454 


We add an extension called debit arcs to traditional 
place/transition nets. A debit arc allows its destination 
transition to fire whenever desired, but records a debt 
(or antitoken) in its source place if a token there is not 
consumed. A normal token can annihilate with an anti- 
token, which can be though of as paying off the debt. 
Two natural rules for token/antitoken annihilation (in- 
stantaneous, and delayed) are examined and are 
shown to create two distinct classes of automation in 
terms of language recognition power. Under instanta- 
neous annihilation, nets with debit arcs are equivalent 
as a class to Turing machines, and so extend the mod- 
eling power of standard place/transition nets, and thus 
are only a notational convenience. Nets with debit arcs 
are shown to be a special case of colored nets. Key- 
words: Petri nets, Place/transition nets, Automata 
theory, Formal languages, Parallel computation model, 
Colored nets, High-level nets. (kr) 
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Portable Courseware Architecture. 

Interim rept. Sep 88-Feb 90. 

B. Thomason, B. Van de Wetering, and R. Booth. 
Mar 90, 25p NPRDC-TN-90-11 : 

Contract N66001-88-D-0054 


Many vendors produce eon. low-cost 
training hardware, but bundle their products with pro- 
prietary software interfaces. Because these interfaces 
are proprietary, courseware and authoring systems 
written to operate on one set of hardware will not run 
on a competitor's hardware. Expensive reprogram- 
ming is needed to adapt to new hardware. These re- 
programming costs can be eliminated by adopting 
standard software interfaces. The objectives of this 
effort were to describe and develop a standard soft- 
ware interface that will allow training systems to be as- 
sembled from separate plug-and-play components in 
the same way that stereo systems can be assembled 
from separate speakers, amplifiers, and other compo- 
nents. The Portable Courseware (PORTCO) architec- 
ture consists of two interfaces, the Device Services 
Interfaces and the Device Handler Interface. It also 
contains three layers: application, routing and configu- 
ration, and device handler. This architecture should 
allow applications software to run on any compliant set 
of hardware components. The series of reports de- 
scribing the PORTCO architecture should direct devel- 
opment of portable MS-DOS applications and stand- 
ard peripheral device handlers. This report provides an 
overview of the PORTCO architecture and should be 
of interest to all who are concerned with computer- 
based training. (kr) 


050,970 

AD-A222 799/9/GAR PC A02/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Distributed Operating System Experiment (DOSE) 
Application Installation Manual. 

Final rept. 
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This installation manual describes the procedures for 
installing the unclassified Distributed Operating 
System Experiment (DOSE) Version 4.0 application 
designed and implemented by the Naval Ocean Sys- 
tems Center’s Distributed Systems Branch. The DOSE 
application uses the Cronus distributed environment 
developed by BBN Systems and Technologies Corpo- 
ration for the Rome Air Development Center, Rome, 
NY. The distribution tape of the DOSE application was 
created on a Sun3 Workstation (OS Release 3.5). 
However, the DOSE application can run on Sun2 and 
Sun3 Workstations, Sun386i, and any other machine 
that has UNIX (or UNIX-like as the constituent operat- 
ing system for Cronus. This manual is recommended 
reading before installing the application. Keywords: 
Parser manager. (kr) 
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Technical rept. 
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Contracts N00014-88-K-0656, NASA-NAG-1-613 
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The trend of deep pipelining and multiple instruction 
issue has made instruction sequencing an extremely 
critical issue. Traditionally, compiler-assisted instruc- 
tion sequencing methods have been considered not 
suitable for deep pipelining and multiple instruction 
issue. Hardware methods such as Branch Target Buff- 
ers have been proposed for deep pipelining and multi- 
ple instruction issue. This paper defines Inline Target 
Insertion, a specific compiler and pipeline implementa- 
tion method for Delayed Branches with Squashing. 
The compiler part of inline Target Insertion has been 
shown to be straightforward with an implementation in 
the IMPACT-I C Compiler. A new code expansion con- 
trol method has been proposed and included in the im- 
plementation. The code expansion and instruction se- 

uencing efficiency are measured for real UNIX and 

‘AD programs. The size of programs, the variety of 
programs, and the variety of inputs to each program 
are significantly larger than those used in the previous 
experiments. The stability of code restructuring based 
on profile information is proved empirically using a 
large number of diverse inputs to each benchmark pro- 
gram. The results show that Inline Target Insertion 


achieves high sequencing efficiency at a small cost of 
code expansion for deep pipelining and multiple in- 
struction issue. (kr) 
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Need for Headers: An Impossibility Result for 
Communication over Unreliable Channels. 
Technical rept. 

A. Fekete, and N. A. Lynch. Mar 90, 27p Rept no. 
MIT/LCS/TM-428 

Contracts N00014-83-K-0125, N00014-89-J-1988 


It is proved that any protocol that constructs a reliable 
data link service using a physical channel service nec- 
essarily includes in the packets some header informa- 
tion that enables the protocol to treat different packets 
differently. The physical channel considered is permit- 
ted to lose, but not reorder or duplicate packets. The 
formal framework used for the proof is the input/output 
automation moded. Keywords: Concurrent program- 
ming. 
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Expert System in Software Engineering Using 
Structured Analysis and Design Technique (SADT). 
Master’s thesis. 

— Jun 90, 236p Rept no. AFIT/GCS/ENG/90J- 


This thesis effort focuses on designing and implement- 
p> bee symm ter acu Software Assistant System 
(KBSAS) for the Structured Analysis Design Technique 
(SADT) method developed by Softech, Inc. A Graphics 
Editor is used to create specific Structured Analysis 
(SA) diagrams and a graphical symbol syntax is de- 
rived from these diagrams. The development of the 
KBSAS is divided into two parts: the design and imple- 
mentation of a graphics translator and an application 
of a knowledge-based system for syntax checking. 
First, the objective of the translator is to map a subset 
of the graphical symbol syntax from a SA diagram into 
the first order predicate calculus. The SA diagram in- 
formation is represented in a set of predicate data 
forms. Secondly, the objective of a knowledge-based 
system is to evaluate adherence to proper SADT 
syntax. This is accomplished by generating SA rules 
associated with either an activity box or boundary 
arrows. The requirements analyst and the designer are 
provided with a means of recovering from a graphical 
symbol syntax error(s) through a display window. Spe- 
cific emphasis focuses on a comprehensive mapping 
of the graphical symbol syntax to predicate logic as 
well as development of an application of a rule-based 
system using this capability. (kr) 
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Master’s thesis. 

J. M. Bolchoz. Jun 90, 99p 


In these days of spiralling software costs and the pro- 
liferation of computers, software testing during devel- 
opment is now recognized as a critical aspect of the 
software engineering process, an aspect that must be 
improved in terms of cost and timeliness. This thesis 
describes one method that may guide software testing 
by analyzing the regions of input associated with each 
fault as it is detected. These software failure regions 
are defined and a method of failure region analysis is 
described in detail. The thesis describes how this anal- 
ysis may be used to detect non-obviously redundant 
test cases. A preliminary examination of the manual 
analysis method is performed with a set of programs 
from a prior reliability experiment. Based on faults dis- 
covered during the previous experiment, this thesis de- 
fines the reachability conditions, the error generation 
conditions, and the conditions in which an error is not 
masked by later processing. The manual analysis of 
failure regions can be a difficult process, with difficulty 
dependent on program size, program complexity, and 
the size of the input data space. Program constructs 
and events that simplify the analysis process are also 
described. The thesis explains variable communication 
and the effects of vertical and horizontal contamina- 
tion. The thesis also describes the indirect benefits of 
performing failure region analysis. Finally, there are 





several open questions raised by this research, and 
these questions are presented as ideas for future re- 
search. (kr) 
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S. S. Yau, G. L. Huang, J. Lee, and Y. W. Wang. Mar 
90, 97p RADC-TR-90-14 

Contract F30602-81-C-0185 


A long range approach for integrating software quality 
information with knowledge based engineering tech- 
nology was developed. A Software Quality Assurance 
Expert System framework was proposed to plan soft- 
ware quality assurance activities, evaluate systems de- 
signs, balance mutually conflicting quality factors, and 
make design refinement suggestions. This effort deter- 
mined the basic system architecture and interaction 
among system components. The proposed expert 
system framework would include data objects of an 
Object-Oriented Data Base, a Rule Set, Meta Rules, 
and a Dependency-Based Truth Maintenance System. 
To help illustrate how such a system could be used, 
examples were provided to show how the expert 
system could assist Software ag Assurance activi- 
ties for software reliability. The DOD community will 
benefit from the results of this work; particularly, 
anyone attempting to use expert systems to improve 
the quality of their software. Keywords: Quality meas- 
urement. (KR) 


050,976 

AD-A223 066/2/GAR PC A11/MF A02 
Defense Communications Agency, Arlington, VA. 
Defense Data Network Host Interface Qualification 
Testing-Link and Network Layers. 

Final rept. 
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370-P195-5 


This Circular establishes the testing policy necessary 
to ensure that candidate host interfaces for the De- 
fense Data Network (DDN) will interoperate through 
the network to other hosts. Test scenarios and instruc- 
tions on the use of the test equipment (Tekelec Cha- 
meleon) are also detailed in the Circular. The testing 
covers the DDN X.25 protocol, both Link and Network 
layers. The allowable test responses were derived 
from the DDN X.25 Host Interface Specification (De- 
cember 1983), the 1980 and 1984 X.25 CCITT Recom- 
mendations, and the ISO 7776 and 8208 X.25 Stand- 
ards. The Circular outlines the procedures for any 
vendor to follow in order for the Defense Communica- 
tions Agency to qualify a product which implements 
the DDN X.25 (Link and Network Layer) for connection 
to the DDN. Enclosed as the first page is an addendum 
reflecting change 1 that has been made to the Circular. 
A vendor with a product requiring testing must obtain 
the latest DDN X.25 DTE software package described 
in the Circular. DDN is the DoD’s packet-switching 
data network which is designed to meet the data com- 
munications requirements of DoD. Most of its net- 
work’s hardware, software, and operations and main- 
tenance procedures were originally adopted from AR- 
PANET. Since DDN’s inception both the internal and 
external interface have undergone change. The X.25 
protocol was added in 1984, and the ability to intero- 
perate zt X.25 and 1822 hosts was added in 
1985. (kr 
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lIT Research Inst., Lanham, MD. 
Study of the Use of Ada in Trusted Computing 
Bases (TCBs) to be Certified at, or Below, the B3 
Level. 

Final rept. 

Apr 89, 321p 


This is the final report for the Study of the Use of Ada in 
Trusted Computing Bases (TCBs) to be certified at, or 
below, the B3 Level. The objective of the study was to 
produce guidelines for developing Ada software for 
TCBs. This objective was addressed in a three-part 
process: (1) Mapping the Trusted Computer System 
Evaluation Criteria (TCSEC) to the software develop- 
ment process; (2) Identifying benefits of and potential 
deterrents to using Ada in the software development 
any ct TCB systems; and (3) Producing the guide- 
lines. (kr) 
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This final technical report summarizes the research ac- 
complished under the Expert Science and Engineering 
(ES&E) program by the University of California at 
Berkeley honey Syracuse University. The research 
effort, entitled ‘Parallel Extensions for Object Oriented 
Programming’, examined communication 

leading to language support for parallel computation. 
The work undertaken in this effort has extended con- 
current programming languages in their communica- 
tion primitives. Although many abstraction mecha- 
nisms have been used in programming languages, in- 
cluding control abstraction mechanisms (such as pro- 
cedures) and data abstraction mechanisms (such as 
data types), communication abstraction mechanisms 
have been found to be the most useful for parallel/ 
concurrent programming paradigms. Work accom- 
plished in this effort has extended those mechanisms, 
concentrating on inter-process communication. A 
formal model for concurrent systems, called the Syn- 
chronous Token-based mmunicating State 
(STOCS) model, has been used to model and analyze 
concurrent systems. Since present concurrent lan- 
guages do not support any form of analysis of the com- 
munication structure of programs, two rew constructs 
based on STOCS formalism have been developed to 
support high level specification - handshake and unit. 
A fair and efficient algorithm for execution of multi- 
process shared events is also presented. (KR) 
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inal rept. 

D. Preston, and E. Fedchak. Jan 89, 80p 

Contract F30602-86-C-0111 


This report is an iteration of the ongoing definition of 
software first. Section 2 provides the philosophy of 
software first. Section 3 describes the history of the 
phrase software first, which provides the historical per- 
spective for the methodology being developed in this 
research effort. Section 4 provides a description of 
software first from the topdown perspective. This sec- 
tion details the goals and principle objectives of this 
methodology. Section 5 identifies activities that are 
central to the successful implementation of software 
first and warrant special consideration. Section 6 de- 
tails selected technical approaches to meeting the 
challenges of software first. Section 7 takes a bottom- 
up approach to software first by investigating the po- 
tential for reusing components of existing methodolo- 
gies and using existing tools. Software first is a new 
approach to system development. The software 
system development methodology provides a means 
to alleviate problems associated with traditional devel- 
opment methodologies. The basic tenet of the soft- 
ware first approach is to postpone selection of the 
target hardware until as late as possible in a system’s 
development. The major technological advancement 
that makes the software first approach feasible is the 
Ada language. (kr) 
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Distributed Ada Target Applications. Revision. 
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C. M. Stefanescu. 6 Feb 89, 55p Rept no. CADD- 
8810-1001-REV 

Contract DAAB07-85-C-K572 

Revision of report dated 10 Oct 88. 


This is the final report on the investigation into real- 
time/runtime issues encountered while developing the 
DAPSE prototypes. This investigation encompasses 
two reports: (1) Distributed Ada Target Applications by 
C. Mugur Stefanescu. This report describes the re- 
search conducted in DAPSE addressing the methodol- 
ogy and software tool support for development of dis- 
tributed lications in Ada. It contains an overview of 
the DAPSE project, a presentation of the general 
framework for distributed programming and of the 
DAPSE distribution strategy, and a description of the 
Distribution Tool Kit (DTK) including a discussion of 
lessons learned and unresolved issues; and (2) Ada 
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Runtime and DAPSE: Experiences, Issues, and Rec- 
ommendations by Rowan H. Maclaren, May 17, 1988. 
In this report, the Ada runtime issues, encountered 
when implementing the DAPSE prototypes, are identi- 
Sad end Gomme, Wepcegat eamiaes aire cap 
ommended procedure for evaluating the run time fea- 
tures of an Ada compiler. (kr) 
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Catalogue of Ada Runtime impiementation De- 


inal rept. 
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This cai describes those features of the Ada 
language that are ailowed to vary among different im- 
plementations. It is derived from work done by the Ada 
Run Time Environment Working Group (ARTEWG), 
sponsored by ACM SIGAda, which produced the previ- 
ous Catalogue of Ada Runtime Implementation De- 
pendencies dated December, 1987. This ious ver- 
sion was based on analysis of the Ada Reference 
Manual (RM) and other associated documents, such 
as the Ada Compiler Validation Capability (ACVC) Im- 
plementor’s Guide, and was structured following the 
same format as the RM. The current version has 
restructured along functional similarities (issues) of the 
implementation features. New features have been 
added and approved Ada Issues have been analyzed 
and are reflected in the catalogue where appropriate. 
The document has been cross-indexed to the RM and 
a document index added to make it more usable and 
complete. In addition, some small errors have been 
found and corrected. The purpose of the document is 
to clearly identify those areas of the language that are 
implementation dependent and therefore are most 
likely to cause difficulties and limit the transportability 
of programs. (kr) 
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This document reports the findings of a project that 
analyzed issues involved with the transporting of real- 
time Ada programs. Software transportability is one of 
the cost-saving benefits anticipated with the use of 
Ada. Support for transportability was a major goal in 
the design of the Ada language. However, transport- 
ability is not automatic with the use of Ada; programs 
written without specific attention to transportability will 
not, in general, be transportable. Software must be 
transportable in order to take advantage of rapid 
changes in both processor technology and compiler 
technology. The time between processor generations 
is typically less than three years, whereas the applica- 
tion software must endure for a period of 10-20 years. 
Current compilers are evolving rapidly. Performance 
gains due to optimization are eagerly awaited in each 
new compiler release. For real-time embedded appli- 
cations, software test-on-host and integration-on- 
target requires that the application program be trans- 
portable to at least two different computers (typically). 
Programming teams must develop software on a host 
environment, perform as much testing as possible on 
the host, and then transport the code to the target en- 
vironment for further testing and integration. Again, de- 
signing software to be transportable will be an aid in 
this process. (kr) 
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The Ada Language has incorporated many features 
such as tasking, dynamic storage management, and 
exception handling that require substantial execution- 
time support. Most of these features were not previ- 
ously available in commonly used real-time languages, 
but were instead provided by an separate executive. 
The inclusion of these features into the language ex- 
pands the possibility for transportable and reusable 
software, but complicates the software development 
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process to some ~os Engineers that previously 
had familiarity with ir Own executives, now are 
forced to accept the code of a compiler vendor for the 
execution-time support. This guide has been written to 
help software developers in the difficult task of select- 
ing, configuring, and using a runtime that will meet the 
needs of their application. The wide variety of applica- 
tions for which Ada is used necessitates considerable 
flexibility within the implementation of the runtime 
code. Different algorithms for tasking, storage man- 
agement, interrupt handling, and exception propaga- 
tion can radically effect the behavior of real-time pro- 
grams. Variations among compilers for the same proc- 
essor can be as great as a factor of six in runtime size 
and factor of eleven in tasking performance. It is there- 
fore essential that software developers completely un- 
derstand the characteristics of the available runtimes 
prior to selecting one for use on a project. (kr) 
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Post Script is a versatile page description language 
used for the production of complex images combining 
ang and text information. This note describes a 

‘ost Script program capable of producing a detailed 
grey-scaled image of information represented by a 
series of hexadecimal codes. A parameter section is 
included in the Post Script code that allows the user to 
modify the appearance of the diagram without the 
need to re-execute the program that generated the 
data and/or Post Script file in the first place. This code 
can be used on many different systems that support a 
Post Script printing device, but was originally intended 
for a 300 dot per inch laser printer. The Post Script 
code contains procedures to create time strings in 
hours, minutes, and seconds format from an input 
value in decimal hours. Keywords: Interactive lan- 
guages, Canada, French language. (kr) 
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Doctoral thesis. 

M. Tuttle. May 90, 242p Rept no. MIT/LCS/TR-477 
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Understanding systems of agents that interact in some 
way is fundamental to many areas of science, includ- 
ing philosophy, — economics, game theory, 
logic artificial intelligence, robotics, and distributed 
——t As we try to understand these systems, we 
often find ourselves reasoning (at least informally) 
about the knowledge these agents have about other 
agents. Recent work has shown that these informal 
notions of knowledge can be made precise in the con- 
text of computer science. In this thesis, we provide 
convincing evidence that reasoning in terms of knowl- 
edge can lead to general, unifying results about distrib- 
uted computation, and we extend the standard defini- 
tions of knowledge and apply them in new contexts 
such as cryptography. Keywords: Crytography. (KR) 
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19 Jul 89, 46p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
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encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. (kr) 
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This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability. An Ada compiler must 
be implemented according to the Ada Standard, and 
any implementation-dependent features must conform 
to the requirements of the Ada Standard. The Ada 
Standard must be implemenied in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. Even though all validated Ada compilers conform 
to the Ada Standard, it must be understood that some 
differences do exist between implementations. The 
Ada Standard permits some implementation depend- 
encies--for example, the maximum length of identifiers 
or the maximum values of integer types. Other differ- 
ences between compilers result from the characteris- 
tics of particular operating systems, hardware, or im- 
plementation strategies. All the dependencies ob- 
served during the process of testing this compiler are 
given in this report. The information in this report is 
derived from the test results produced during valida- 
tion testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an 
Ada compiler and evaluating the results. (kr) 
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The objective of this study was to provide software de- 
velopers with —: in the selection of Runtime En- 
vironments (RTEs) to ensure that all timing and stor- 
age requirements of real-time embedded systems can 
be met. Because there is no ‘universal best’ runtime 
environment (RTE), the selection of an RTE is domain 
specific. This study developed a step-by-step process 
that a developer can use the evaluate RTEs. This 
process was applied to one class of systems, Commu- 
nication and Electronic Intelligence (COMINT/ ELINT) 
systems. A process was developed to determine 
which Ada runtime features were important for real- 
time embedded systems. This process involved priori- 
tizing Ada RTE elements by the implementation of a 
prioritization matrix. The prioritization matrix was dem- 
onstrated by prioritizing RTE elements for COMINT/ 
ELINT systems. The prioritization matrix was designed 
so it could be applied to any class of rea!-time em 
ded systems with only slight modifications. The priori- 
tized RTE elements were used to prioritize groups of 
benchmarks. This provided software developers with a 
prioritized list of groups of benchmarks that measure 
the critical areas of candidate RTEs being considered 
for COMINT/ELINT systems. (kr) 
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This study is an investigation of Run Time Environment 
tailoring. It attempts to answer the following questions: 
(1) What is tailoring; (2) How can one determine 


whether an RTE can be tailored; (3) What can one do 
to tailor an RTE; (4) What are the possible side effects 
of tailoring; (5) What are the costs of tailoring; and (6) 
What can vendors do to make RTEs more tailorable. 
To a limited extent, the performance of Ada programs 
can be improved b' y techniques other than changing 
the code of the RTE. This research, however, specifi- 
cally addresses tailoring the code of the RTE to im- 
prove the performance or functionality of Ada executa- 
bles. This effort is also targeted at real-time systems 
that are to be embedded in bare computers where 
both the application and executive services are imple- 
mented through Ada constructs and the RTE. This re- 
search is not intended to establish direction for 
changes to a future Ada standard. It is intended to sug- 
gest near-term software engineering practices that 
conform to the Ada standard and can be applied when 
it is necessary to tailor the Ada RTE for highly con- 
strained applications. It is also hoped that vendors will 
use this research to provide design features in Ada 
compilers that make it straightforward to employ these 
practices. (kr) 
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The real-time technology program at the Center for 
Software Engineering, CECOM, is based on recog- 
nized problems encountered in the development of 
embedded real-time Ada systems. The first step in the 
program was to define this set of root problems. The 
approach was to conduct interviews with both program 
managers and system developers working on Ada 
real-time applications for the Army and then to ana- 
lyze, categorize, and enter into an database the result- 
ing set of issues. This document includes the two tech- 
nical reports that resulted from the effort to define this 
set of problems. The authors were chosen because of 
their proven expertise in real-time development with 
Ada. They could enrich the results of the interview 
process with their own experience in this area. The first 
report is entitled Software a emg | Issues on Ada 
Technology Insertion for Real-Time Embedded Sys- 
tems. LabTek Corporation, the author, had proven ex- 
pertise in embedded system design utilizing Motorola 
MC680X-based processors. The second report is enti- 
tled Software Engineering Problems Using Ada in 
Computers Integral to Weapons Systems. Its author, 
Sonicraft, had expertise in evaluating system require- 
ments and in performing high-level system design uti- 
lizing the Intel 80X86 family of processors. (kr) 
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This file contains notes pertaining to the real-time 
benchmarks that have been developed by the Center 
for Software Engineering, US Army, Ft. Monmouth, NJ. 
This file should be read before the benchmarks can be 
executed. This file supplements the discussion of the 
benchmarks in the report titled Real-time Performance 
Benchmarks for Ada. Since the benchmarks devel- 
oped were run on the Verdix Ada Compiler System 
(hosted on the SUN 3/60 and targeted to the 
MC68020 bare target), these files are tailored to run on 
the Verdix compiler. But they can be easily changed to 
run on other compiler implementations. At the top level 
of the directory structure is the directory bench. There 
are 5 directories under bench: (1) micro: The directory 
micro contains the benchmarks that measure the per- 
formance of Ada features that are important for real- 
time embedded applications; (2) rts: The directory rts 
contains benchmarks that measure runtime implemen- 
tation dependencies; (3) paradigms; The directory 
paradigms contains benchmarks that implement 
macro constructs and real-time programming para- 
digms; (4) documentation: The directory documenta- 
tion contains the relevant documentation that de- 
scribes the benchmarks; and (5) etc: The directory etc 
contains files needed for execution under the Verdix 
Ada compiler system targeted to the MC68020 and 
hosted on the SUN 3/60 workstation. (kr) 
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Real-Time Ada Demonstration Project. 

Final rept. 
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The Ada programming language has been available to 
software developers for several years, yet its accept- 
ance into the real-time embedded applications for 
which it was developed has been less than universal. 
Although many software engineers were quick to em- 
brace the language, they soon realized that the ability 
to assert control over the hardware was greatly re- 
stricted with the available Ada compiler implementa- 
tions. The result was a disappointment, and often 
project delays were due specifically to the use of Ada 
on the project. Performance of initial compilers (and 
even many contemporary compilers) was far below 
that achievable from alternative languages. In the heat 
of battle associated with hardware/software integra- 
tion, sufficient time was not available to work out the 
problems with the compilers, and often cumbersome 
work-arounds were implemented. The impact of these 
initial costly experiences has served to retard the 
adoption of Ada for real-time embedded applications, 
although its use in other applications has exceeded 
most expectations. The purpose of this project was to 
address the difficulties in real-time Ada programming 
from Ada technology perspective, and to provide accu- 
rate details on some of the perceived problems with 
Ada. The project involves the development of a typical 
weapon system application with severe performance 
requirements. (kr) 
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Issues Involved in Developing Ada Real-Time Sys- 
tems. 

Final rept. 

T. P. Baker. 15 Feb 89, 49p 


Some experienced developers of hard real-time em- 
bedded defense systems have complained about 
problems with the Ada programming language. These 
problems are real, but resourceful application builders 
and Ada language implementors are finding effective 
ways to work around them. Unfortunately, these solu- 
tions are based on special features of particular Ada 
compilation systems. They may involve subtle compil- 
er-dependent application code, and expensive modifi- 
cations to the compiler or Ada runtime system to fit a 
particular application. Whether we can solve the prob- 
lems of poe pang real-time systems in Ada is 
therefore not so much an issues as whether we can 
provide economical, and preferably standard, Ada so- 
lutions to these problems. Modification to the Ada 
standard is not a sufficient solution, especially in the 
short term. Despite the benefits of commonality, it is 
unwise to rush to lock in solutions to problems that are 
not yet well understood in standards as rigorous as the 
Ada language. Moreover, real-time systems typically 
have inherent hardware-dependencies. Thus, there 
appears to be a need for more capability to economi- 
cally adapt Ada language implementations to meet the 
special needs of real-time applications, based on exist- 
ing Ada compilation technology and within the current 
Ada standard. (kr) 
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Ada 9X Project Report: Ada 9X Revision Issues. 
Release 2. 
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Hilfinger. May 90, 348p 
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The Ada 9X Project requirements development proc- 
ess is analogous to the open process by which require- 
ments were devel for the design of the Ada lan- 
guage. That is, a small team of Ada practitioners (i.e. 
the Requirements Team) is responsible for analyzing 
revision requests and other input, and for formulating 
requirements for the revision of the Ada language 
while obtaining feedback from the Ada community. 
The requirements development process began in Oc- 
tober 1988, with the solicitation of requests from the 
Ada Community by the Ada Joint Program Office spon- 
sored Ada 9X Project, and will end in December 1990, 
with the publication of the Ada 9X Requirements Docu- 


COMPUTERS, CONTROL & INFORMATION THEORY 


ment. Since the inception of the requirements process, 
the Requirements Team has had the benefit of com- 
ments on interim documents from the Distinguished 
Reviewer Group, workshops, and public forums. This 
document is an interim product of the requirements de- 
velopment process. Since the Requirements Team 
was established in October 1989, the Team has re- 
viewed all the revision requests collected from the Ada 
community and developed revision issues for most 
topics which are of concern to the Ada community, as 
evidenced by the revision requests and worksh 
input received. The content of this document is inte: 

ed to provide status information to participants of the 
Ada community at large. (kr) 
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The Ada computer programming oe was devel- 
oped by the Department of Defense. The DoD has 
mandated its use as the single, common high-order 
language. A US Army Audit Agency audit of the Army 
Models Improvement ee found that Ada is not 
being used for modeling. The audit stated that, or Army 
modeling, either Ada must be used for a waiver must 
be obtained. This study examines the Ada language 
and its use to date in order to judge its utility for model- 
ing within the US Army. The study provides technical 
and managerial evidence that Ada is potentially a very 
good computer language for modeling when used to 
support modern software engineering principles and 
object-oriented programming. The study covers sever- 
al major issues that impact on the decision to use Ada. 
It examines the potential for software reuse and porta- 
bility within the modeling communities. Finally, it points 
out the necessity of a common language and ap- 
proach for all modeling in order to meet challenges of 
the future family of models. (kr) 
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Final rept. 
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24 Mar 89, 119p 
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The purpose of this study was to identify and docu- 
ment solutions te some of the problems that can occur 
during the development and implementation of real- 
time embedded Ada applications. The generic Ada 
problems that are addressed in this report were de- 
fined in a previous study. The study was performed 
using a three-step approach. During the first phase, 
theoretical solutions were proposed for the generic 
Ada problems. These theoretical solutions were based 
on actual Ada development experience and our under- 
standing of the Ada language and its runtime system 
(RTS). During the second phase, Ada developers that 
had current or recent experience in developing Ada 
projects were interviewed to provide empirical solution 
data. To complete the study, the theoretical and actual 
solutions were compared, the similarities and differ- 
ences between these solutions were analyzed, and 
this data was used to develop conclusions and recom- 
mendations. As a result of this study, a number of solu- 
tions were identified for the generic Ada problems. 
Some of the solutions are purely theoretical and may 
or may not be practical. Other solutions are proven, 
having actually been implemented by Ada developers 
on their projects. The solutions were categorized ac- 
cording to their characteristics: short-term vs. long- 
term, preventive vs. remedial, and approach (techni- 
cal, management, tools, or methodology). (kr) 
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In this paper we present a parallel algorithm for com- 
puting the closure of a set under an operation. This 
particular type of computation appears in a variety of 
disguises, and has been used in automated theorem 
proving, abstract algebra, and formal logic. The 
rithm we give here is particularly suited for shared- 
memory parallel computers, where it makes possible 
economies of space. Implementations of the algorithm 
in two application contexts are described and experi- 
mental results given. 12 refs., 3 figs., 2 tabs. 
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This report discusses: investigations in computational 
science applications at Argonne; software tools for 
analysis and transformation of Fortran programs; sci- 
entific visualization projects and demonstrations; and 
institutional strategies in advanced scientific comput- 
ing. 
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The Graph Structure (GRPHSTRUC) Model is a soft- 
ware system tool specifically developed to be used by 
a computer security analyst to study the security and 
analyze the design of computer networks. However, 
any system that can be characterized and ———— 
by a graph structure could employ GRPHSTRUC with 
some minor system modifications. The GRPHSTRUC 
model is a ki expert system using 
icons and object-oriented programming methodolo- 
gies. GRPHSTRUC has been designed and developed 
to use classical graph theory and allow the display of 
components and links of a graph structure. A graph G 
= (V,E) is a structure that consists of a finite set of 
vertices V and a finite set of edges E. A computer net- 
work is a graph structure; the vertices are the compo- 
nents of ee SS aeaiies moda, 
tween components. The GRPHSTRUC model pro- 
vides a user interface that is designed to give a user 
the ability to rapidly and efficiently represent graph 
- connections, and relationships. 9 refs., 1 
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In the computational practice, nonlinear vector-func- 
tions whose roots need to be calculated are often 
specified in form of an evaluation program supplied by 
the ‘user’. This program typically consists of one or 
more subroutines that compute values of the depend- 
ent variables given values of the independent varia- 
bles. To this end the evaluation program usually gener- 
ates a large number of intermediate quantities that are 
local variables and thus ordinarily not visible to the 
calling routine. By considering the intermediate quanti- 
ties as additional independent variables one obtains 
an extended nonlinear system, which should be at- 
tacked directly because of the following desirable 
properties. The extended Jacobian is extremely 
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sparse and can be evaluated at little extra cost simul- 
with the original vector function. The direct 
*computation of the extended Newton-step by Gaus- 
sian elimination with suitable pivoting is never more ex- 
pensive and sometimes significantly cheaper than the 
calculation of the original Newton-step by forming and 
factoring the Jacobian. Moreover, it is shown that any 
method for computing Newton-steps on the original 
vector function is in terms of complexity equivalent to 
scheme for solving a linear system in the extended Ja- 
cobian. The conditioning of this large sparse matrix re- 
flects not only the stability of the original vector func- 
tion but also the accuracy of the evaluation algorithm. 
This allows the design of realistic stopping criteria 
without user supplied tolerances. 10 refs. , 4 figs. 
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We discuss issues that affect the performance of algo- 
rithms for the solution of large-scale bound con- 
strained problems on parallel computers. The discus- 
sion centers on the solution of the elastic-plastic tor- 
sion problem and the journal bearing problem. These 
two problems are model large-scale quadratic pro- 
gramming problems that arise as finite element ap- 
proximations to elliptic variational inequalities. Per- 
formance issues are illustrated with the GPCG algo- 
rithm of More and Toraldo. This algorithm uses the 
gradient projection method to select an active set and 
the conjugate gradient method to explore the active 
set defined by the current iterate. We show that signifi- 
cant improvements in the performance of the GPCG 
algorithm can be obtained by —¢ | Partitioning tech- 
niques in a parallel environment. We also show that 
these partitioning techniques lead to almost linear 
speedups on function-gradient evaluations and Hes- 
sian-vector products for partially separable functions. 
12 refs., 2 figs., 8 tabs. 
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GREPOS is a mesh utility page that repositions or 


modifies the configuration of a two-dimensional or 
three-dimensional mesh. GREPOS can be used to 
change the orientation and size of a two-dimensional 
or three-dimensional mesh; change the material block, 
nodeset, and sideset IDs; or “explode” the mesh to 
facilitate -viewing of the various parts of the model. 
GREPOS also updates the EXODUS Quality Assur- 
ance (QA) and information records to help track the 
codes and files used to generate the mesh. GREPOS 
reads and writes two-dimensional and three-dimen- 
sional mesh databases in the GENESIS database 
format; therefore, it is compatible with the preprocess- 
ing, postprocessing, and analysis codes used by the 

*Engineering Analysis Department at Department at 
Sandia National Laboratories (SNL). 
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cube-topology concurrent multicomputers owe 


Hyper 
at least part of their popularity to the fact that it is rela- 
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tively simple to decompose rectangularly-shaped M-di- 
mensional domains into subdomains and assign these 
subdomains to processors (PEs) in a manner which 
preserves the adjacencies of the subdomains. Howev- 
er, this decomposition involves some arrangement of 
the data during input/output operations to (linear 
memory) data acquisition, display, or mass storage de- 
vices. We show that this rearrangement can be done 
efficiently, in parallel. The main consequence of this 
algorithm is that M-dimensional data can be stored ina 
simple, general format and yet be communicated effi- 
ciently independent of the dimension of the hypercube 
or the number of these dimensions assigned to the di- 
mensions of the domain. This algorithm is also reie- 
vant to applications with mixed domain decomposi- 
— and to parallel mass storage media such as disk 
arms. 
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A set of routines has been written for dense matrix op- 
erations optimized for the NCUBE/6400 parallel proc- 
essor. This work was motivated by a Sandia effort to 
parallelize certain electronic structure calculations. 
Routines are included for matrix transpose, multiply, 
Cholesky decomposition, triangular inversion, and 
Householder tridiagonalization. The library is written in 
C and is callable from Fortran. Matrices up to order 
1600 can be handled on 128 processors. For each op- 
eration, the algorithm used is presented along with typ- 
ical timings and estimates of performance. Perform- 
ance for order 1600 on 128 processors varies from 42 
MFLOPs (Householder tridiagonalization, triangular in- 
verse) up to 126 MFLOPs (matrix multiply). We also 
present performance results for communications and 
basic linear algebra operations (saxpy and dot prod- 
ucts). 8 refs., 6 tabs. 
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ALPAL is a tool that automatically generates code to 
solve nonlinear integro-differential equations, given a 
very high-level specification of the equations to be 
solved and the numerical methods to be used. Its 
Matrix Editor is brought into play when an ALPAL user 
wants to use an implicit time-integration scheme. The 
Matrix Editor is a graphical, interactive tool for specify- 
ing the handling of Jacobian matrices and linear solv- 
ers. Such specification is done at a very high level of 
abstraction, and is applied to symbolically defined Ja- 
cobian matrices. 4 refs., 2 figs. 
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Single-assignment languages like SiSAL offer parallel- 
ism at all levels --- among arbitrary operations, condi- 
tionals, loop iterations, and function calls. All control 
data dependences are local, and can be easily deter- 
mined from the program. Various studies of SISAL pro- 
grams have that they contain massive amounts of po- 


tential parallelism. There are two major challenges in 
converting this potential parallelism into real speedup 
on multiprocessor systems. First, it is important to 
carefully select the useful parallelism in a SISAL pro- 
gram, so as to obtain good speedup by trading off par- 
allelism with overhead. Second, it is important to do 
sequential optimizations, so that the sequential com- 
ponents (tasks) of the SISAL program have compara- 
ble execution times with sequential languages such as 
Fortran, Pascal and C. The POSC compiler system de- 
scribed in this paper addresses both issues by inte- 
grating previous work on efficient sequential imple- 
mentation of SISAL programs with previous work on 
selecting the useful parallelism in a SISAL program. 
The combined approach is validated by real speedup 
measurements on a Sequent Balance multiprocessor. 
30 refs., 1 tab. (ERA citation 15:033854) 
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This requirements specification document provides a 
general description and the functional requirements of 
the Security Profile Inspector (SPI) project for the VMS 
operating system. This document provides a guideline 
for the software design and implementation of SPI/ 
VMS. 8 refs. 
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This manual explains how to use the Security Profile 
Inspector for the VMS operating system (SPI/VMS) to 
detect potential security problems. This manual pro- 
vides different levels of information for different levels 
of understanding of SPI/VMS and the VMS operating 
system. 
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An earlier report described a possible approach to 
massive parallelism across time. This report describes 
some numerical experiments on the method and two 
modifications to the method to increase the parallelism 
and improve the behavior for nonlinear stiff problems. 
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In this talk we show how graphical animation of the 
behavior of parallel algorithms can facilitate the design 
and performance enhancement of algorithms for 
matrix computations on parallel computer architec- 
tures. Using a portable instrumented communication 
library and a — animation package developed 
at Oak Ridge National Laboratory, we illustrate the ef- 
fects of various strategies in parallel algorithm design, 





including interconnection topologies, global communi- 
cation patterns, data mapping schemes, load balanc- 
ing, and pipelining techniques for overlapping commu- 
nication with computation. In this talk we focus on dis- 
tributed-memory parallel architectures in which the 
processors communicate by passing messages. The 
linear algebra problems we consider include matrix 
factorization and the solution of triangular systems. 4 
refs., 12 figs. (ERA citation 15:033842) 
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One of the central problems in program analysis for 
compile-time garbage collection is detecting the shar- 
ing of term substructure that can occur during program 
execution. We present an abstract domain for repre- 
senting possibly shared structures and an abstract uni- 
fication operation based on this domain. When sup- 
plied to an abstract interpretation framework, this 
domain induces a powerful analysis of shared struc- 
tures. We show that the analysis is sound by relating 
the abstract domain and operation to variants of the 
concrete domain and operation (substitutions with 
term unification) that are augmented with information 
about the term structures shared in actual implementa- 
tions. We show these instrumented versions of the 
concrete domain and operation characterize the takes 
place in standard implementations. 22 refs., 3 figs. 
(ERA citation 15:033843) 
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DE$0011472/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Implementation of JAC3D on the NCUBE/ten. 

C. T. Vaughan. 1990, 7p SAND-89-2931C, CONF- 
9004159-8 

Contract AC04-76DP00789 

Distributed memory computing conference (5th), 
Charleston, SC (USA), 9-12 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Partions of this document are illegible in microfiche 
products. 


An implementation is presented for JAC3D on a mas- 
sively parallel hypercube computer. JAC3D, a three di- 
mensional finite element code developed at Sandia, 
uses several hundred hours of Cray time each year in 
solving structural analysis problems. Two major areas 
of investigation are discussed: the development of 
general methods, data structures, and routines to 
communicate information between processors, and 
the implementation and evaluation of four algorithms 
to map problems onto the node processors of the hy- 
percube in a load-balanced fashion. The performance 
of JAC3D on the NCUBE/ten is compared with that on 
a Cray X-MP: the NCUBE/ten version presently takes 
20% more compute time than the Cray. On a larger 
simulation which used more of the NCUBE’s memory, 
the NCUBE/ten would take less compute time than 
the Cray. Current activity on the newer NCUBE 2 hy- 
percube is summarized which should lead to an order 
of magnitude improvement in run-time performance for 
the massively parallel solution of structural analysis 
problems. 9 refs., 2 figs. 5 tabs. (ERA citation 
15:036657) 


051,013 
DE$0777717/GAR 
Japan Atomic Energy Research Inst., Tokyo. 

Current status of uncertainty analysis methods for 
computer models. 

T. Ishigami. Nov 89, 70p JAERI-M-89-190 

U.S. Sales Only. 


PC A04/MF A01 


This report surveys several existing uncertainty analy- 
sis methods for estimating computer output uncertain- 
ty caused by input uncertainties, illustrating application 
examples of those methods to three computer models, 
MARCH/CORRAL Ii, TERFOC and SPARC. Merits 
and limitations of the methods are assessed in the ap- 
plication, and recommendation for selecting uncertain- 
ty analysis methods is provided. (author). (ERA citation 
15:029893) 
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N90-21531/0/GAR PC A03/MF A01 
Maryland Univ., College Park. 

Maintenance = Reuse-Oriented Software Devel- 
opment. 

V. R. Basili. May 89, 14p NAS 1.26:186455, 
UMIACS-TR-89-48, NASA-CR-186455 

Grant NSG-5123, Contract NO0014-87-K-0307 
Presented at the Conference on Software Mainte- 
nance, Phoenix, AZ, Oct 1988. 


Maintenance is viewed as a reuse process. In this con- 
text, a set of models that can be used to support the 
maintenance process is discussed. A high level reuse 
framework is presented that characterizes the object 
of reuse, the process for adapting that object for its 
target application, and the reused object within its 
target application. Based upon this framework, a quali- 
tative comparison is offered of the three maintenance 
process models with regard to their strengths and 
weaknesses and the circumstances in which they are 
appropriate. To provide a more systematic, quantita- 
tive approach for evaluating the appropriateness of the 
particular maintenance model, a measurement 
scheme is provided, based upon the reuse framework, 
in the form of an organized set of questions that need 
to be answered. To support the reuse perspective, a 
set of reuse enablers are discussed. 
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N90-21532/8/GAR PC A03/MF A01 
Maryland Univ., College Park. 

Integrating Automated Support for a Software 
Management Cycle into the TAME System. 

T. Sunazuka, and V. R. Basili. Ju! 89, 21p NAS 
1.26:186457, UMIACS-TR-89-75, NASA-CR-186457 
Grant NSG-5123 

Sponsored in part by Nippon Electric CO., LTD. 


Software ores gn are interested in the quantitative 
management of software quality, cost and progress. 
An integrated software management methodology, 
which can be applied throughout the software life cycle 
for any number purposes, is required. The TAME (Tai- 
loring A Measurement Environment) methodology is 
based on the improvement — and the goal/ 
question/metric (GQM) paradigm. This methodology 
helps generate a software engineering process and 
measurement environment based on the project char- 
acteristics. The SQMAR (software quality measure- 
ment and assurance technology) is a software quality 
metric system and methodology applied to the devel- 
opment processes. It is based on the feed forward 
control principle. Quality target setting is carried out 
before the plan-do-check-action activities are per- 
formed. These methodologies are integrated to realize 
goal oriented measurement, process control and 
visual oS pee A metric setting procedure based 
on the GQM paradigm, a management system called 
the software management cycle (SMC), and its appli- 
cation to a case study based on NASA/SEL data are 
discussed. The expected effects of SMC are quality 
improvement, managerial cost reduction, accumula- 
tion and reuse of experience, and a highly visual man- 
agement reporting system. 
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N90-21533/6/GAR 
Cornell Univ., Ithaca, NY. 
Fast Causal Multicast. 
K. P. Birman, A. Schiper, and P. Stephenson. 10 Apr 
90, 33p NAS 1.26:186495, NASA-CR-186495 
Contracts NAG2-593, N00140-87-C-8904 


PC A03/MF A01 


A new protocol is presented that efficiently implements 
a reliable, causally ordered multicast primitive and is 
easily extended into a totally ordered one. Intended for 
use in the ISIS toolkit, it offers a way to bypass the 
most costly aspects of ISIS while benefiting from virtu- 
al synchrony. The facility scales with bounded over- 
head. Measured speedups of more than an order of 
magnitude were obtained when the protocol was im- 
plemented within ISIS. One conclusion is that systems 
such as ISIS can achieve performance competitive 
with the best existing multicast facilities - a finding con- 
tradicting the widespread concern that fault-tolerance 
may be unacceptably costly. 
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N90-21535/1/GAR 
Old Dominion Univ., Norfolk, VA. 
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Computer Software 


Strategies for Concurrent Processing of Complex 
Algorithms in Data Driven Architectures. 

Final Report, period ending 15 Aug. 1989. 

J. W. Stoughton, R. R. Mielke, and S. Som. Apr 90, 
179p NAS 1.26:186515, NASA-CR-186515 

Contract NAG1-683 


The performance modeling and enhancement for peri- 
odic execution of large-grain, decision-free algorithms 
in data flow architectures is examined. Applications in- 
clude real-time implementation of control and signal 
processing algorithms where performance is required 
to be highly predictable. The mapping of algorithms 
onto the specified class of data flow architectures is 
realized by a marked graph model called ATAMM (AI- 
gorithm To Architecture Mapping Model). Performance 
measures and bounds are established. Algorithm 
transformation techniques are identified for perform- 
ance enhancement and reduction of resource (com- 
puting element) requirements. A systematic design 
procedure is described for generating operating condi- 
tions for predictable performance both with and with- 
out resource constraints. An ATAMM simulator is used 
to test and validate the performance prediction by the 
design procedure. Experiments on a three resource 
testbed provide verification of the ATAMM model and 
the design procedure. 


051,018 

N90-21536/9/GAR PC A11/MF A02 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Annotated Bibliography of Software Engineering 
Laboratory Literature. 

M. Buhler, and J. Valett. Nov 89, 236p NAS 
1.15:103313, SEL-82-806, NASA-TM-103313 


An annotated bibliography is presented of technical 
papers, documents, and memorandums produced by 
or related to the Software —— Laboratory. The 
bibliography was updated and reorganized substantial- 
ly since the original version (SEL-82-006, November 
1982). All materials were grouped into eight general 
subject areas for easy reference: (1) The Software En- 
gineering Laboratory; (2) The Software Engineeri 
Laboratory: Software Development Documents; (3 
Software Tools; (4) Software Models; (5) Software 
Measurement; (6) Technol Evaluations; (7) Ada 
Technology; and (8) Data Collection. Subject and 
author indexes further classify these documents by 
specific topic and individual author. 


051,019 

N90-21537/7/GAR PC A08/MF A01 

National Aeronautics and Space Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

Collected Software Engineering Papers, Volume 7. 

La "y NAS 1.15:103312, SEL-89-006, NASA- 
-1 1 


A collection is presented of selected technical papers 
produced by participants in the Software Engineering 
Laboratory (SEL) during the period Dec. 1988 to Oct. 
1989. The purpose of document is to make avail- 
able, in one reference, some results of SEL research 
that og my! appeared in a number of different 
forums. For the convenience of this presentation, the 
seven papers contained here are grouped into three 
major categories: (1) Software Measurement and 
Technology Studies; (2) Measurement Environment 
Studies; and (3) Ada Technology Studies. The first cat- 

ry presents experimental research and evaluation 
of software measurement and technology; the second 
presents studies on software environments pertaining 
to measurement. The last cat represents Ada 
technology and includes research, development, and 
measurement studies. 


051,020 

N90-21538/5/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Lessons Learned in the Transition to Ada from 
Fortran at NASA/Goddard. 

C. E. Brophy. Nov 89, 161p NAS 1.15:103311, SEL- 
89-005, NASA-TM-103311 


Two dynamics satellite simulators are developed from 
the same requirements, one in Ada and the other in 
FORTRAN. The purpose of the research was to find 
out how well the prescriptive Ada development model 
worked to develop the Ada simulator. The FORTRAN 
simulator development, as well as past FORTRAN de- 
velopments, provided a baseline for comparison. 
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Since this was the first simulator 
scriptive Ada 
ties to the usual FOR 
ever, it was modified to include longer 
is 
. One result was 
centage of time the Ada project spent in the various 
development activities was very similar to the percent- 
Ee ae Oe ee ae ee 
TRAN project. Another finding was the difficulty 
the Ada team had with unit testing as well as with inte- 
sa at It was realized that adding additional steps to 
tae, 
sis, certain guidelines to the implementation 
phase, such as to use primarily li units and nest 
ingly, would have made it easier. 
are among the recommendations made to be 
a ee 
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N90-21540/1/GAR 

National Aeronautics and 
Greenbelt, MD. Goddard Space 
Collected Software 


PC A08/MF A01 
Administration, 

ight Center. 
Volume 6. 


Engineering 
Nov 88, 157p NAS 1.15:103309, SEL-88-002, NASA- 
TM-103309 


A collection is presented of technical produced 


— ts in the Software Engineering Laboratory 
(SEL) during the period 1 Jun. 1987 to 1 Jan. 1989. 


The purpose of the document is to make available, in 
one reference, some results of SEL research that origi- 
nally appeared in a number of different forums. For the 
convenience of this presentation, the twelve papers 
contained here are grouped into three major catego- 
ries: (1) Software Measurement and Technology Stud- 
ies; (2) Measurement Environment Studies; and (3) 
Ada Technology Studies. The first oy presents 
experimental research and evaluation of software 
measurement and technology; the second presents 
studies on software environments pertaining to meas- 
urement. The last category represents Ada technology 
and includes research, development, and measure- 
ment studies. 


051,022 
N90-21545/0/GAR 
National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Software Laboratory (SEL) Database 
Organization and User’s Guide. 

M. So, G. Heller, S. Steinberg, and D. Spiegel. May 
= 176p NAS 1.15:103304, SEL-89-001, NASA-TM- 


PC A09/MF A01 


The ization of the Software Engineering Labora- 
tory (SEL) database is presented. Included are defini- 
tions and detailed descriptions of the database tables 
and views, the SEL data, and system support data. 
The ing from the SEL and system support data to 
the base is described. In addition, techniques 
for accessing the database, ——_ the Database 
Access Manager for the SEL (DAMSEL) system and 
via the ORACLE structured query language (SQL), are 


051,023 

N90-21552/6/GAR PC A04/MF A01 
Sverdrup Tech , Inc., Cleveland, OH. 
Hyperciuster Processing Library User’s 


Final Report. 
A. Quealy. Apr 90, 75p NAS 1.26:185231, NASA-CR- 
Contract NAS3-25266 


This User’s Manual describes the luster Parallel 
Processing Library, composed of FORTRAN-callable 
subroutines which enable a FORTRAN programmer to 
manipulate and transfer information throughout the 
Hypercluster at NASA Lewis Research Center. Each 
subroutine and its parameters are described in detail. 
A simple heat flow application using Laplace’s equa- 
tion is included to demonstrate the use of some of the 
library’s subroutines. The manual can be used initially 
as an introduction to the parallel features provided by 
the library. Thereafter it can be used as a reference 
when programming an application. 


051,024 
N90-21553/4/GAR 
Illinois Univ. at Urbana-Champaign. 
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Architecture Independent Environment for Devel- 
oping Engineering Software on MIMD Computers. 
K. A. Valimohamed, and L. A. Lopez. Jan 90, 152p 
NAS 1.26:186562, NASA-CR-186562 
Contract NAG1-525622 
nsored in part by APOLLO Computer, Inc., 
Imsford, Ma. 


Engineers are constantly faced with solving problems 
of increasing complexity and detail. Multiple Instruction 
stream Multiple Data stream (MIMD) computers have 
been developed to overcome the performance limita- 
tions of serial computers. The hardware architectures 
of MIMD computers vary considerably and are much 
more sophisticated than serial computers. Developing 
large scale software for a variety of MIMD computers 
is difficult and expensive. There is a need to provide 
tools that facilitate programming these machines. 
First, the issues that must be considered to develop 
those tools are examined. The two main areas of con- 
cern were architecture independence and data man- 
agement. Architecture independent software facili- 
tates software portability and improves the longevity 
and utility of the software product. It provides some 
form of insurance for the investment of time and effort 
that goes into developing the software. The manage- 
ment of data is a crucial aspect of solving large engi- 
_— problems. It must be considered in light of the 
new hardware organizations that are available. 
Second, the functional design and implementation of a 
software environment that facilitates developing archi- 
tecture independent software for large engineering ap- 
plications are described. The topics of discussion in- 
clude: a description of the model that supports the de- 
velopment of architecture independent software; iden- 
tifying and exploiting concurrency within the applica- 
tion program; data coherence; engineering data base 
and memory management. 


051,025 
N90-21554/2/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Curvature Continuity of Cubic Bezier Curves in the 
Solid Modeling Aerospace Research Tools Design 
Software. 

Interim Report. 

R. L. Roach, and J. R. Forrest. 1990, 19p NAS 
1.26:186583, NASA-CR-186583 

Contract NAG1-1039 


Preliminary results are presented of an investigation 
into the development of a procedure to provide curva- 
ture continuity between biparametric cubic Bezier sur- 
face patches in the computer-aided design package 
known as SMART (Solid Modeling Aerospace Re- 
search Tools). This initial effort was aimed at providing 
the designer with the ability to locally impose curvature 
continuity at the intersection of two Bezier curves with- 
out disrupting either the curvature or slope continuity 
that may exist at the ends of these curves. Such a 
method was found if the original Bezier control points 
are all coplanar. If they are not, then it is possible to 
find a minimum deviation from exact curvature continu- 
ity. In cases where this is not sufficient, then an entire 
piecewise curve must be made curvature continuous 
simultaneously. A method was developed based on 
cubic splines which is very fast. The procedure returns 
new Bezier control points which have both slope and 
curvature continuity. 


051,026 
N90-21555/9/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

— Virtual Synchrony in Distributed Sys- 
ems. 

K. P. Birman, and T. A. Joseph. c1987, 16p NAS 
1.26:182855, NASA-CR-182855 

Contracts NAG2-593, MDA903-85-C-0124 


Applications of a virtually synchronous environment 
are described for distributed programming, which un- 
derlies a collection of distributed programming tools in 
the ISIS2 system. A virtually synchronous environment 
allows S to be structured into process groups, 
and makes events like broadcasts to the group as an 
entity, group membership changes, and even migra- 
tion of an activity from one place to another appear to 
occur instantaneously, in other words, synchronously. 
A major advantage to this approach is that many as- 
pects of a distributed application can be treated inde- 
pendently without compromising correctness. More- 
over, user code that is designed as if the system were 
synchronous can often be executed concurrently. It is 
argued that this approach to building distributed and 
fault tolerant software is more straightforward, more 


flexible, and more likely to yield correct solutions than 
alternative approaches. 


051,027 
N90-21556/7/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
erformance Bounds on Parallel Self-initiating Dis- 
crete-Event. 
Final Report. 
D. M. Nicol. Mar 90, 30p NAS 1.26:182010, ICASE- 
90-21, NASA-CR-182010 
Contracts NAS1-18605, NAG1-060 
Sponsored in part by Virginia Center for Innovative 
Technology. 


The use is considered of massively parallel architec- 
tures to execute discrete-event simulations of what is 
termed self-initiating models. A logical process in a 
self-initiating model schedules its own state re-evalua- 
tion times, independently of any other logical process, 
and sends its new state to other logical processes fol- 
lowing the re-evaluation. The interest is in the effects 
of that communication on synchronization. The per- 
formance is considered of various synchronization pro- 
tocols by deriving upper and lower bounds on optimal 
performance, upper bounds on Time Warp’s perform- 
ance, and lower bounds on the performance of a new 
conservative protocol. The analysis of Time Warp in- 
cludes the overhead costs of state-saving and roll- 
back. The analysis points out sufficient conditions for 
the conservative protocol to outperform Time Warp. 
The analysis also quantifies the sensitivity of perform- 
ance to message fan-out, lookahead ability, and the 
probability distributions underlying the simulation. 


051,028 

PB90-155516/GAR PC$59.00/MF$59.00 
National Technical Information Service, Springfield, 
VA. Federal Computer Products Center. 

Directory of Computer Software: A Practical Ap- 
proach to Obtaining Federally-Developed Comput- 
er Programs. 

c1990, 677p ISBN-0-934213-25-9 

Supersedes PB88-190962. 


The Directory is a unique catalog of machine-readable 
computer programs compiled in cooperation with more 
than 100 Federal agencies and/or their contractors. 
The Directory contains abstracts of some 1,700 pro- 
grams and is indexed by agency, accession number, 
subject, hardware, and language. 


051,029 

PB90-247776/GAR PC A03/MF A01 
Instituut voor Toegepaste Informatica TNO, Delft 
(Netherlands). 

Developing and Tuning Parallel Algorithms with 
BOOSTER 


E. M. R. M. Paalvast, H. J. Sips, and L. C. Breebaart. 
1990, 27p TNO-90-ITI-A-5 


In the paper, the development and tuning of parallel 
algorithms in Booster is described. Booster is a high- 
level, fourth generation, parallel programming lan- 
guage. The ——- has been designed to program 
parallel algorithms for a wide variety of target parallel 
architectures. Booster has a strong separation of con- 
cerns, featuring amongst others a clear separation of 
algorithm description and algorithm decomposition 
and data-representation. Programs written in Booster 
are translated to and embedded in one of the tradition- 
al imperative ae or languages, such as FOR- 
TRAN or C. Parallelism can be obtained by applying 
data-decomposition. Once algorithm and decomposi- 
po are described the transformation is done automati- 
Cally. 
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PB90-250804/GAR PC A03/MF A01 
Instituut voor Toegepaste Informatica TNO, Delft 
(Netherlands). 

Design of BOOSTER: A Parallel Programming Lan- 


guage. 
H. J. Sips, and E. M. R. M. Paalvast. c1990, 28p 
TNO-90-ITI-A-4 


The development of programming languages suitable 
for expressing parallel algorithms is an important re- 
search topic. The paper describes the parallel lan- 
guage Booster which has been engineered according 
to a number of design criteria. These design criteria 
are considered crucial in view of the pace of develop- 
ment in software design for parallel machines. A 





number of criteria emerge from the software engineer- 
ing discipline, other criteria arise from the chosen 
model of computation of the class of target parallel ar- 
chitectures. It is shown that by taking design con- 
straints seriously, limitations on the use of certain com- 
putation paradigms are unavoidable, but at the same 
time an efficient high level language can still be de- 
signed. Booster is a language designed for expressing 
parallel algorithms in the field of technical and scientif- 
ic applications. 


051,031 

PB90-250911/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 

Fast Parallel Recognizer. 

J. P. M. de Vreught, and H. J. Honig. c1990, 47p 
REPT-90-16 


There exist several algorithms that can recognize a 
lemeuege in L2 described by a Context-Free Grammar 
(CFG). One of those algorithms is the Cocke-Younger- 
Kasami (CYK) algorithm which has O(n sup 3) time 
complexity and which requires a grammar in Chomsky 
Normal Form (CNF). Gibbons and Rytter have found 
an O(log n) time algorithm with O bar (n sup 6) proces- 
sors, which is a fast parallel version of the CYK - 
rithm. In report 89-78 of de Vreught and Honig an O(n 
sup 3) time algorithm is described, which can recog- 
nize the language generated by a general CFG by 
using double dotted items. The Gibbons and Rytter al- 

orithm is rephrased to obtain a fast parallel version 
which runs in O(log n) time with O bar (n sup 6) proc- 
essors) of the algorithm described by de Vreught and 
Honig. When the grammar is acyclic, it is possible to 
parse the language within O(log n) time and with O bar 
(n sup 6) processors too. (Copyright (c) 1990 by Facul- 
ty of Technical Mathematics and Informatics, Delft, 
The Netherlands.) 
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PB90-250994/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Relating Denotational and Operational Semantics 
for Programming Languages with Recursion and 
Concurrency. 

J. J. C. Meyer, and E. P. de Vink. Nov 89, 20p IR- 
205 


The authors present a uniform method of relating den- 
otational and operational semantics for languages with 
recursion and concurrency. This technique employs an 
intermediate semantics, that is similar to the opertional 
semantics, but that can be compared to the denota- 
tional semantics at the level of approximations. The 
method is illustrated by considering a very simple pro- 
gramming language containing recursion, sequential 
and nondeterministic composition, together with a 
basic form of parallelism. 


051,033 

PB90-251034/GAR PC E06/MF E06 

—- Forschungszentrum Seibersdorf 
.m.b.H. 

SHRIMPS: en Test - und Entwicklungswerkzeug 

fuer Bildverarbeitungs - und Rasterbild - Bearbei- 

tungsmethoden (SHRIMPS: A Test and Develop- 

ment Tool for Image and Raster Picture Process- 

ing Methods). 

W. Herzner, W. Kuhn, and M. Kummer. Nov 89, 75p 

OEFZS-4519, PH-485/89 

Text in German; summary in English. 


SHRIMPS (Seibersdorf Highly-interactive Raster 
Image Manipulation and Processing System) Version 
2.1 is a modular programming system, which allows for 
the interactive application of operations on raster pic- 
tures and the display of the results on high-quality 
screens. For example, arbitrary filter may be applied to 
pictures and not only the result will be displayed, but it 
is also possible to compute the difference of the fil- 
tered picture and the original. In addition, SHRIMPS 
supports superpositioning and merging of pictures, co- 
lortable manipulation and animation, 3D-representa- 
tions and the output to hardcopy-devices !ike inkjet or 
laser printers. Due to its modularity, extensions are 
easy in most cases. 
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PB90-251695/GAR PC A03/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
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Lists and Associative Functions in Algebraic Spec- 
ifications: Semantics and Implementation. 

P. R. H. Hendriks. c1989, 25p CWI-CS-R8908 
Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek. 


Adding lists and associative functions to an algebraic 
specification formalism will not add expressive power 
because both features are definable in such a formal- 
ism. In contrast, it is possible to generate more power- 
ful implementations for specifications if these features 
are present. 
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PB90-251703/GAR PC A03/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
(Netherlands). 

Downward Closure Ordinals of Logic Programs. 

R. Bagai, M. Bezem, and M. H. van Emden. c1989, 
24p CWI-CS-R8917 

Prepared in cooperation with Victoria Univ. (British Co- 
lumbia). Sponsored by Nederlandse Organisatie voor 
Wetenschappelijk Onderzoek. 


Blair has shown that for every ordinal up to and includ- 
ing the least non-recursive ordinal there exists a logic 
program having that ordinal as downward closure ordi- 
nal. However, given such an ordinal and Blair’s proof, it 
is not straightforward to find a corresponding logic pro- 
gram. In fact, in the literature only a few isolated, ad 
hoc, examples of oe programs with downward clo- 
sure ordinal greater than omega can be found. The au- 
thors contribute to bridging the gap between what is 
known abstractly and what is known concretely by 
showing the connection between some of the existing 
examples and the well-known concept of the order of a 
vertex in a graph. Using this connection as a basis, 
they construct a family of logic programs where any 
member has a downward closure ordinal. 


051,036 

PB90-251711/GAR PC A03/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
(Netherlands). 

How to Share Concurrent Wait-Free Variables. 

M. Li, J. Tromp, and P. M. B. Vitanyi. c1989, 33p 
CWI-CS-R8916 

Prepared in cooperation with York Univ., North York 
(Ontario). Dept. of Computer Science. Sponsored by 
Nederlandse Organisatie voor Wetenschappelijk On- 
derzoek, National Science Foundation, Washington, 
DC., and Office of Naval Research, Arlington, VA. 


The authors present a solution to the problem of shar- 
ing data between multiple asynchronous users--each 
of which can both read and write the data--such that 
the accesses are serializable and free from waiting. 
This allows a maximum of parallelism in distributed 
systems. By using a structured, top-down approach, 
they obtain a better understanding of what the algo- 
rithms do, why they do it, and that they correctly imple- 
ment the specification. The main construction of an n- 
user atomic variable directly from single-writer, single- 
reader atomic variables requires O(n) control bits per 
subvariable and O(n) accesses to subvariables per 
read/write action. 
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PB90-251729/GAR PC A02/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
(Netherlands). Dept. of Operations Research and 
System Theory. 

ve Identical Jobs on Uniform Parallel Ma- 
chines. 

M. |. Dessouky, B. J. Lageweg, J. K. Lenstra, and S. 
L. van de Velde. c1989, 10p CWI-BS-R8915 
Prepared in cooperation with Illinois Univ. at Urbana- 
Champaign. Dept. of Mechanical and Industrial Engi- 
neering, and Technische Hogeschool Eindhoven 
(Netherlands). Sponsored by Nederlandse Organisatie 
voor Wetenschappelijk Onderzoek. 


The authors address the problem of scheduling n iden- 
tical jobs on m uniform parallel machines to optimize 
scheduling criteria that are nondecreasing in the job 
completion times. It is well known that this can be for- 
mulated as a linear assignment problem, and subse- 
quently solved in O(n cubed) time. They give a more 
concise formulation for minsum criteria, and show that 
general minmax criteria can be minimized in O(n 
squared) time. They present faster algorithms, requir- 
ing only O(n+mlogm) time for minimizing makespan 
and total completion time, O(nlogn) time for minimizing 
total weighted completion time, maximum lateness, 
total tardiness and the weighted number of tardy jobs, 
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and O(nlog squared n) time for maximum weighted tar- 
diness. In the case of release dates, they propose an 
O(nlogn) algorithm for minimizing makespan, and an 
O(mn(sup 2m+1)) time dynamic programming algo- 
rithm for minimizing total completion time. 


051,038 
PB90-251752/GAR PC A02/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 
Towards a Theory of (Self) 
‘owards a of ( Applicative Communi- 
Processes: A Short Note 


cati 2 

H. IM. Goeman. c1989, 9p CWI-CS-R8924 
Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek. 


A direct combination of the lambda-calculus with con- 
cepts from concurrency is introduced. Abstraction and 
(self)application from the lambda-calculus are main- 
tained as primitive constructs in the combined calicu- 
lus, which’ incorporates also notions. of 
(non)deterministic choice, concurrent and sequential 
composition, communication, encapsulation and 
hiding as in Process Algebra (CCS, etc.). In this setting, 
lambda is just an arbitrary port name without any spe- 
cial role. The author gives an operational semantics to 
the combined calcuius, where process application ap- 
pears as a generalization of function application. The 
combined calculus has great expressive power: recur- 
sive constructs appear through self application and 
data objects are just component processes in concur- 
rent constructs. 


051,039 
PB90-251760/GAR PC A04/MF A01 
Centrum voor Wiskunde en Informatica, Amsterdam 


(Netherlands). Dept. of Software Lo 
Syntax Definition Formalism SDF: 

Manual. 
J. Heering, P. R. H. Hendriks, P. Klint, and J. Rekers. 
c1989, 65p CWI-CS-R8926 

Prepared in cooperation with Amsterdam Univ. (Neth- 
erlands). Programming Research Group. 


SDF is a formalism for the definition of syntax which is 
comparable to BNF in some respects, but has a wider 
scope in that it also covers the definition of lexical and 
abstract syntax. Its design and implementation are tai- 
lored towards the language designer who wants to de- 
velop new languages as well as implement existing 
ones in a highly interactive manner. It emphasizes 
compactness of syntax definitions by offering (a) a 
standard interface between lexical and context-free 
syntax; (b) a standard correspondence between con- 
text-free and abstract syntax; (c) powerful disambigua- 
tion and list constructs; and (d) an efficient incremental 
implementation which accepts arbitrary context-free 
syntax definitions. SDF can be combined with a variety 
of programming and specification languages. In this 
way, these obtain fully general user-definable syntax. 


051,040 
PB90-252081/GAR 


PC A03/MF A01 
Defence Research Establishment Atlantic, Dartmouth 


(Nova Scotia). 
Post Script Code for Grey-Scaled Display: 
G. J. Heard. Apr 90, 28p DREA-TC-90/304 


PostScript is a versatile page description a 
used for the production of complex images combining 

raphics and text information. The note describes a 

lostScript program capable of producing a detailed 
grey-scaled image of information represented by a 
series of hexadecimal codes. A parameter section is 
included in the PostScript code that allows the user to 
modify the appearance of the diagram without the 
need to re-execute the program that generated the 
data and/or PostScript file in the first place. The code 
can be used on many different systems that support a 
PostScript printing device, but was originally intended 
to be printed on a 300 dot per ‘inch laser printer. The 
PostScript code contains procedures to create time 
strings in hours, minutes, and seconds format from an 
input value in decimal hours. 


051,041 

PB90-252693/GAR PC A05/MF A01 

National Aerospace Lab., Amsterdam (Netherlands). 
R for the Param- 

Models. 

G. Moek. 16 Jun 87, 84p NLR-TR-87103-U 

Sponsored by Nederlands Inst. voor Vliegtuigontwik- 

keling en Ruimtevaart, Delft. 
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Expressions are derived from which confidence re- 
gions for the parameters of three specific software reli- 
ability models can be computed. These expressions 
are based on the asymptotic probability distribution of 
the maximum likelihood estimator. Some numerical re- 
sults of point estimates as well as confidence regions 
are given, based on simulated data. 


051,042 

PB90-252784/GAR PC A03/MF A01 
Instituut voor Toegepaste Informatica TNO, Delft 
(Netherlands). 

Semi-Automatic Parallel Program Generation for 
Distributed-Memory Machines. 

c1990, 37p TNO-90-ITI-A-7 


The development of programs for distributed-memory 
multiprocessors is currently a very laborious and error- 

‘one task. The programmer of such machines often 

as to write the programs for the individual processors 
by hand and has to insert at the appropriate places in 
the program communication and synchronization pri- 
mitives. If a different decomposition of an algorithm 
has to be evaluated, a new programming effort has to 
be made. The paper describes a formal approach to 
semi-automatic generation of programs for distributed- 
memory parallel processors. The framework used is 
language independent and allows the handling of 
static and dynamic data decompositions, like block-, 
scatter, and combined block/scatter decomposition 
and is based on a calculus and a set of associated 
rewrite rules. The applicability of the framework is 
shown by the automatic translation of Booster pro- 

rams. Booster is a Be as language 
ior the description of parallel algorithms. Given a 
Booster program and a separate description of the re- 
quired data-decomposition(s), efficient programs for 
the individual processors are automatically generated 
in one of the standard imperative languages (such as 
FORTRAN or C). 


051,043 

PB90-252933/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 

Vidareutveckling av Grada: Klippning, Segmenth- 
antering och Inmatning (Further Development of 
Grada: Clipping, Segment Handling and Input). 

B. Sjoeland, S. E. Hofmann, and M. Sjoeland. May 
90, 57p FOA-C-20796-2.5 

Text in Swedish; summary in English. 


Grada is a system for graphics in Ada. In an earlier 
FOA-report, ‘Grada - a graphical package in Ada’, the 
first three packages in the system are described. Since 
then the system has been further developed. Features 
are added for segment handling, to make graphical 
symbols move on the screen. Clipping routines for 
lines and filled areas within a rectangular border line 
are also added. Finally a package for input by ‘mouse 
clicking’ is added. These new parts of the system are 
presented in the report. 
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PB90-253063/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
BOUNDPAK: Fortran ‘77 Routines for Linear BVP 
of ODE. 

Repts. on applied and numerical analysis. 

R. M. M. Mattheij, and G. W. M. Staarink. Dec 89, 
19p RANA-89-28 


BOUNDPAK is a package nn Fortran ‘77 sub- 


routines for solving linear BVP of ODE. There are 9 
subroutines for various BVP of ODE and 3 subroutines 
for discrete BVP which will be discussed in the next 
section. BOUNDPAK is designed for non-stiff prob- 
lems and uses a multiple shooting technique to com- 
pute an approximation of the solution of the BVP at 
given output points. Advantages of BOUNDPAK sub- 
routines are discussed. 
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PB90-254004/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

Machine Description Language DELTA. 

G. E. Veldhuijzen van Zanten. Dec 89, 48p MEMO- 
INF-89-64 


An automatic compiler generator needs to have full 
knowledge of the target machine in order to produce a 
compiler that is efficient and correct. A formal machine 
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model, therefore, is a necessary starting point in the 
design of a code-generator generator. In the article the 
authors describe the machine description language 
DELTA and the machine model on which it is based. A 
machine description, written in DELTA, specifies all 
the relevant details of the values, storages, addressing 
modes, operand classes, and instruction set of the 
target machine. DELTA also supports abstraction 
mechanisms, so that machine descriptions can be 
made compact, easy to read and yet complete. 


051,046 

PBS0-254558 Not available NTIS 

National Bureau of Standards (ICST), Gaithersburg, 

MD. Information Systems Engineering Div. 

— a Software Tools for Prototyping. 
inal rept. 

E. N. Fong, and D. K. Jefferson. 1984, 11p 

Pub. in Proceedings of International Computer Sympo- 

sium, Taipei, Taiwan, December 12-14, 1984, 10p. 


Anew generation of computer languages has been de- 
veloped to reduce the barriers between end-users and 
computers. The phenomenon is described in the 
report as ‘fourth generation software tools for proto- 
typing.’ The report consists of two main parts: the first 
part introduces the concept of prototyping with a fourth 
generation language, and the second part describes 
an experiment using two such software tools. 


051,047 

PB$0-254996/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

Attribute Grammar Applications in Prototyping 
LOTOS Tools. 

P. van Eijk. Jan 90, 14p MEMO-INF-90-03 


What is the practical applicability of attribute gram- 
mars. As is shown in the paper, attribute grammars are 
at least good enough for the prototyping of fully func- 
tional interactive tools. Going from a definition of a lan- 
guage and the functionality of its tools to an attribute 
grammar is a discipline in need of a systematic ap- 
proach, for which the authors give some initial materi- 
al. As is inevitable when a system is extensively used 
(in this case the Cornell Synthesizer Generator), the 
paper also proposes extensions to the attribute gram- 
mar formalism and its supporting systems. 
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PBS0-255886/GAR PC A05/MF A01 

Helsinki Univ. of Technology, Espoo (Finland). Dept. of 

Computer Science. 

Combining Rule-Based and Procedural Program- 

— in the XC and XE Programming Languages. 
esis. 

E. Nuutila. c1990, 77p TKO-A28, ISBN-951-22-0218- 

2 


Rule-based programming is studied in the context of 
embedded expert systems. Problems in using tradi- 
tional rule-based languages for embedded applica- 
tions are pointed out. The problems are related to data 
representation, program structure, interaction with pro- 
cedural code, program reliability, and to the RETE pat- 
tern matching algorithm that is used in most of these 
languages. A twofold solution to these problems is pro- 
posed. Firstly, rule-based and procedural code is com- 
bined in the same language by using abstract data 
types as the oe component. Secondly, non state- 
saving pattern matching algorithms are used instead of 
the RETE algorithm. To test the solution three pro- 
gramming languages - XC, XD, and XE - have been 
designed. XC extends the C++ language by rules, 
working memories and rule sets. It is implemented 
using a preprocessing technique. XE is a new general 
purpose programming language that combines proce- 
dures, iterators, abstract data types, rules, and 
parameters. A compiler has been implemented for XE. 
It is a part of an integrated programming environment. 
A smart recompilation algorithm is used in the compiler 
to avoid unnecessary compilations after modifications 
to the modules of an XE program. XD (not described in 
the thesis) is an implementation of the XE rule mecha- 
nism on top of C and C++. A few application pro- 
grams have been written in XC and XE. According to 
the experience, the approach of combining rule-based 
aaa, programming in XC, XD, and XE is 
valid. 
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PB$0-256215/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 


Objektorienterad Ada-Programmering med Aervn- 
Ing (Object Oriented Programming with Inherit- 
ance in Ada). 

H. Johansson. Jun 90, 33p FOA-C-20803-2.7 

Text in Swedish; summary in English. 


Ada is not an objectoriented programming language, 
since there is no inheritance from a class to a sub- 
class. By using style guides and programmer disci- 
pline, the benefits of object orientation can still be ob- 
tained, especially reusability by inheritance. The style 
guide shows the design of an Ada program, and a few 
examples. Please note that Ada’s tasking deliberately 
has been avoided. 
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PB90-257403/GAR PC A03/MF A01 
Quintus Computer Systems, Inc., Mountain View, CA. 
—— Prolog System for Simulation. 

inal rept. 
R. M. Keller. 16 Nov 87, 44p NSF/ISI-87105 
Grant NSF-ISI-8660753 
Sponsored by National Science Foundation, Washing- 
ton, DC. Div. of Industrial Science and Technological 
Innovation. 


Researchers explored the use of Prolog as a vehicle 
for object-oriented programming. Reasons for combin- 
ing object-oriented programming and logic program- 
ming (Prolog being the prime example of the latter) 
were examined and previous approaches to object-ori- 
ented programming in Prolog were reviewed. An ap- 
proach was selected which has the following pri - 
ties: (1) method definitions are entirely in Prolog; (2) no 
syntactic extensions to the language are required; (3) 
both multiple inheritance and delegation are included; 
(4) methods are a predicates, and thus can be 
compiled or interpreted, as desired; and (5) interfaced 
the pro’ to the existent ProWINDOWS graphics 
and windowing system. A number of examples to illus- 
trate the utility of the approach were constructed. 
These include a simple generalized dataflow simula- 
tion system to be used to simulate dataflow networks, 
logic circuits, Petri nets, hardware architectures, etc. 
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AD-A222 597/7/GAR PC A03/MF A01 
Army Missile Command, Redstone Arsenal, AL. Guid- 
ance and Control Directorate. 

Disturbance Absorption for Critical Variables. 

Final technical rept. for period rn Jul 89. 

P. N. Jenkins. Mar 90, 28p AMSMI/TR-RD-GC-89- 
23, SBI-AD-E951 478 


This report describes the development and application 
of a method for designing critical variable disturbance 
accommodating controllers. The method is based on a 
state space approach. Examples are provided (com- 
plete with simulation results) to illustrate the use of the 
method. (Author). 
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DE90010649/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 

Design of decoupling for a class of right invertible 
systems. 

W. Zhang, and C. T. Chen. 1990, 6p BNL-44517, 
CONF-9005135-4 

Contract AC02-76CH00016 

1990 American control conference, San Diego, CA 
(USA), 23-25 May 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In this paper, a design algorithm of static state feed- 
back decoupling for a class of right invertible systems 
is presented. The condition is described by system in- 
teractor, and the method is based on polynomial 
matrix fraction form. Examples are included. 13 refs. 
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PB90-253006/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 





Discrete Time H Infinity Control Problem with 
Measurement Feedback. 


Memorandum rept. 
A. A. Stoorvogel. Nov 89, 30p MEMO-COSOR-89-31 


The paper is concerned with the discrete time H (sub 
infinity symbol) control problem with measurement 
feedback. It turns out that, as in the continuous time 
case, the existence of an internally stabilizing control- 
ler which makes the H (sub infinity symbol) norm strict- 
ly less than 1 is related to the existence of stabilizing 
solutions to two algebraic Riccati equations. However 
in the discrete time case, the solutions of these alge- 
= Riccati equations have to satisfy extra condi- 
ns. 
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PBS0-253014/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 

Finite Horizon Singular Time-Varying H infinity 
Control Problem with Dynamic Measurement 
Feedback. 

A.A. aero, and H. L. Trentelman. Dec 89, 45p 
MEMO-COSOR-89-33 


The r is concerned with the finite horizon version 
of the H sub (infinity symbol) problem with measure- 
ment feedback. Given a finite-dimensional linear, time- 
varying system, together with a positive real number 
gamma, the authors obtain epee | and sufficient 
conditions for the existence of a possibly time-varying 
dynamic compensator such that the L(2)(closed inter- 
val 0, t(1))-induced norm of the closed loop operator is 
smaller than gamma. These conditions are expressed 
in terms of a pair of quadratic differential inequalities, 

neralizing the well-known Riccati differential equa- 
tions introduced recently in the context of finite horizon 
H sub (infinity symbol) control. 
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PB$0-253519/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 

New Method to Determine the Infinite Zero Struc- 
ture of a Linear Time-invariant System. 

Research rept. 

A. H. W. Geerts. Jan 88, 18p 

Sponsored by Nederlandse Organisatie voor Zuiver 
Wetenschappelijk Onderzoek, The Hague. 


A new and ponte itforward method is proposed to 
compute the Smith-McMillan factorization at infinity of 
the transfer function that corresponds to a generai 
linear time-invariant system. This technique is based 
upon a dual version of Silverman’s structure algorithm. 


051,056 

PBS0-253527/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and grat Science. 
Another Geometric Me for Determining ail 
Positive Semi-Definite Solutions of the Algebraic 
Riccatti Equation. 

Research rept. 

T. Geerts. Jul 88, 24p EUT-88-WSK-03 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


It is shown that it is possible to determine all positive 
semi-definite solutions of the algebraic Riccati equa- 
tion under weaker assumptions than the ones usually 
made in the literature. These solutions are of interest 
because they are the only possible candidates for rep- 
resenting optimal costs of non- tive definite linear- 
quadratic control problems. It will turn out that under 
only some stabilizability assumption all positive semi- 
definite solutions can be described in terms of the two 
extremal ones, the smallest and largest positive semi- 
definite solutions. The possible presence of invariant 
zeros on the imaginary axis does not matter, and can 
be vy out as an assumption in order to prove the 
result. 


051,057 
PBS90-253535/GAR 
Technische Hogeschool Eindhoven (Netherlands). 


PC A04/MF A01 


Dept. of Mathematics and Computing Science. 

All Optimal Controls for the Singular Linear-Quad- 
ratic Problem with Stability; Related Algebraic and 
Geometric Results. 

Research rept. 

A. H. W. Geerts. Aug 88, 68p EUT-88-WSK-04 
Errata sheet inserted. Sponsored by Nederlandse Or- 
ganisatie voor Wetenschappelijk Onderzoek, The 
Hague. 
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The present mae is the follow-up of a report by the 
author, in which the linear-quadratic control problem 
without stability (also called the free end-point prob- 
lem) has been considered. Here, all optimal controls 
are computed for the problem where the state trajecto- 
ty is required to converge to zero as time goes to infini- 
ty. The approach is based upon the generalized dual 
structure algorithm, an extended version of Silver- 
man’s dual structure algorithm. The paper will show 
that this method yields several interesting by-results as 
well as more insight in the unique and the non-unique 
parts of the optimal state trajectories. 


051,058 

PBS0-253543/GAR PC A04/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Computation of imal Controls for the Singular 
ee roblem That Yield Internal Sta- 
Research rept. 

T. Geerts. Sep 89, 56p EUT-89-WSK-03 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


Consider the singular linear-quadratic control problem 
with stability (that is, the problem where the state tra- 
jectory is required to converge to zero as time tends to 
infinity). Whereas in the regular case an optimal feed- 
back law is known to yield an asymptotically stable 
closed-loop matrix, this turns out not to hold for the 
above-mentioned problem. In fact, in the problem an 
optimal input in general is a distribution. Its impulsive 
part kicks the initial state value onto a manifold, on 
which the state trajectory is kept by the regular input 
component. The resulting closed-loop matrix is only 
stable ‘within the manifold’. However, in the report it is 
shown that actually an optimal input, as a combination 
of an impulse and a state feedback, can be computed 
such that the closed-loop matrix is stable. Thus, the 
optimal state trajectory will converge to zero even in 
the presence of an unannounced disturbance on the 
system. 
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PB$0-253568/GAR PC A07/MF A01 
Technische Hogeschool Delft (Netherlands). 
Bayesian Estimation for Decision-Directed Sto- 


chastic 

Doctoral thesis. 

H. A. P. Blom. c1990, 140p ISBN-90-9003366-1 
Summary in Dutch. Sponsored by National Aerospace 
Lab., Amsterdam (Netherlands). 


Stochastic processes with a decision-directed control 
are considered as controlled Markov processes, the 
state space of which is hybrid; i.e., a product of a dis- 
crete set and a Euclidean space. This approach yields 
a mathematical model for many problems of decision- 
directed stochastic control. In general, the observa- 
tions made from the ‘past’ and ‘present’ Markov state 
do not lead to a perfect knowledge of the ‘present’ dis- 
crete-valued state component. In such situations, the 
optimal control may be obtained by applying two suc- 
cessive steps: Bayesian estimation (evaluation of the 
conditional distribution) of the Markov process; Opti- 
mal control of the conditional distribution on the basis 
of perfect knowledge of its evolution. Unfortunately, 
the evaluation of each of these steps implies signifi- 
cant difficulties in case the Markov state is hybrid. The 
thesis is directed to the modelling of hybrid state 
Markov processes and to solving problems that are as- 
sociated with the Bayesian estimation of these proc- 
esses. 
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PBS0-255829/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Inst. of 
Mathematics. 

Also the Transposed Mixed Sensitivity (1) -Minimi- 
zation Problem Has a Rational Solution. 

Research rept. 

O. J. Staffans. Apr 90, 11p RR-A276, ISBN-951-22- 
0211-5 


In a previous paper, the author showed that a mixed 
sensitivity minimization problem has a rational | sup 1- 
optimal solution, and computed this solution. Here the 
author applies the same approach to the correspond- 
ing transposed problem. This transposed problem can 
be interpreted as the problem where one tries to mini- 
mize the | sup 1-norm of the output compared to the | 
sup 1-norm of the input; the problem studied in that 
other paper deals with the minimization of the maximal 
value of the output compared to the maximal value of 
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Information Theory 


the input. (The H (sup infinity symbol)-theory treats the 
minimization of the | sup 2-norm, i.e., the energy, of the 
output compared to the | sup 2-norm of the input.) 


Information Processing Standards 


051,061 
PB90-256868/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 


burg, MD. 

NIST SQL Database Loader: STEP Working Form 
to SQL. National PDES Testbed Report Series. 

D. A. Nickerson. Jul 90, 12p NISTIR-4337 

See also PB89-215198 and FIPS PUB 127-1. 


The Standard for the pene hey Product Model Data 
(STEP) is an emerging standard for the exchange of 
product information among various manufacturing ap- 
plications. A SQL database containing product data 
definitions has been provided as a facility for testi 
STEP. The National PDES Testbed at NIST has devel- 
oped software to load a SQL database with instances 
of a product data definition. 
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PB90-257585/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. 

Framework for Developing a CALS Data Diction- 


ary. 
D. K. Jefferson. Jul 90, 25p NISTIR-4377 


The paper provides guidance for the development of 
data dictionaries for the Computer-aided Acquisition 
and Logistic Support (CALS) Program. The objective is 
to present the costs and benefits of alternative archi- 
tectures; five levels of service are analyzed. A brief tu- 
torial on data dictionaries is included. Six steps are rec- 
ommended for data dictionary development. 


Information Theory 
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AD-A223 167/8/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. Dept. of Computer Sci- 


ence. 

Secret Bit Transmission Using a Random Deal of 
Cards. 

Technical repi. 

M. J. Fischer, M. S. Paterson, and C. Rackoff. May 
90, 11p Rept no. YALEU/DCS/TR-792 

Contracts N00014-82-K-0154, N00014-89-H-1980 
Sponsored in part by grant NSF-DCR84-05478. 


Protocols are developed and analyzed for transmitting 
a secret bit between a sender and a receiver process 
using only the information contained in a random deal 
of hands of specified sizes from a deck of n distinct 
cards. The sender’s and receiver’s algorithms are 
known i advance, and all conversation between 
sender and receiver is public and is heard by all. A cor- 
rect protocol always succeeds in transmitting the 
secret bit, and the other player(s), who receive the re- 
maining cards and are assumed to have unlimited 
computing power, gain no information whatsoever 
about the value of the secret bit. In other words, their 
probability of correctly guessing the secret is bit exact- 
ly the same after listening to a run of the protocol as it 
was before. Both randomized and deterministic proto- 
cols are considered. A randomized protocol is de- 
scribed which works whenever the sender’s and re- 
ceiver’s hands comprise a constant fraction of the 
deck, for all sufficiently large decks. A deterministic 
protocol is also described, but it requires the sender 
and receiver to each have approximately 44% of the 
cards. A general condition is presented that provides a 
lower bound on sizes of the sender’s and receiver’s 
hands in order for a protocol to exist. There is still a 
considerable gap between the upper and lower 
bounds, and improving the bounds remains an open 
problem. (kr) 
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Centrum voor Wiskunde en Informatica, Amsterdam 
(Netherlands). 

Branching Time and Abstraction in Bisimulation 
Semantics (Extended Abstract). 

R. J. van Glabbeek, and W. P. Weijland. c1989, 18p 
CWI-CS-R8911 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek. 

In comparative concurrency semantics, one usually 
distinguishes between linear time and branching time 
semantic equivalences. Milner’s notion of observation 
equivalence is often mentioned as the standard exam- 
ple of a branching time equivalence. The paper investi- 
gates whether observation equivalence really does re- 
spect the branching structure of processes, and finds 
that in the presence of the unobservable action tau of 
CCS this is not the case. Therefore the notion of 
branching bisimulation equivalence is introduced 
which strongly preserves the branching structure of 
processes, in the sense that it preserves computations 
together with the potentials in all intermediate states 
that are passed through, even if silent moves are in- 
volved. For a large class of processes it turns out that 
branching bisimulation and observation equivalence 
are the same. 


Pattern Recognition & Image 
Processing 


051,065 

AD-A222 657/9/GAR PC A03/MF A01 

Royal Signals and Radar Establishment, Malvern 

Peratetine tion of a Dynamic P ing Al 
of a Dynamic Programming Algo- 

rithm Suitable for Feature Detection. 

Memorandum rept. 

P. G. Ducksbury. Jan 90, 16p RSRE-MEMO-4349, 

DRIC-BR-113300 


This paper describes the approaches that were taken 
to produce a parallel algorithm that would be suitable 
for the problem of feature detection. The Full Image 
Search (FIS) algorithm which is based upon the Dy- 
namic Programming technique was chosen as being 
the most suitable eo for development on a 
multiprocessor system. concepts behind the Dy- 
namic Programming algorithm are briefly introduced 
followed by a description of the different types of inher- 
ent parallelism that exist in the technique. A discussion 
then follows on which is the most suitable form of par- 
allelism and how it can be effectively implemented on 
an array of transputers. Finally results are given which 
justify the time spent on this work together with ideas 
for future extensions to the work. Great Britain. (RH) 
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DE$0009779/GAR PC A02/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

high-resolution analysis of low-noise 


fri 
G. D. Lassahn. 1990, 6p EGG-M-90027, CONF- 
900756-1 

Contract AC07-761D01570 

SPIE’s international symposium on optical and optoe- 
lectronic applied science and engineering and exhibit, 
San Diego, CA (USA), 8-13 Jul 1990. Sponsored by 

of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We outline a — analysis algorithm that is complete- 


ly automatic has been demonstrated to give indi- 
vidual pixel resolution with good accuracy for very gen- 
eral types of fringe patterns, but is slow and quite sen- 
Sitive to noise in the raw fringe image. 1 fig. 
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DE$0011326/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Parallel mic methods for volumetric ren- 
dering. Final report. 


Progress rept. 

K. |. Joy. Feb 90, 21p UCRL-CR-103858 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The visualization of multi-dimensional, multi-channel 
data is an essential task for the solution of many scien- 
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tific and engineering problems. Scientific visualization, 
which allows people to interact with and manipulate 
graphical representations of otherwise raw data ob- 
tained from simulations and experiments provides in- 
creased comprehension of the true nature of the data. 
As data sets increase in size, dimension and complex- 
ity, however, the need for new visualization techniques 
becomes immediately apparent. In particular, it is nec- 
essary to address the following visualization problems: 
Techniques to address the rendering of three-dimen- 
sional data sets and techniques to address interactive 
visualization of data. The results of this work have 
been published in a separate report which is attached 
to this report. (ERA citation 15:036672) 
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N90-21557/5/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

ETRA: A Parallel Architecture for Integrated 
Vision Systems 2: Algorithms and Performance 
Evaluation. 

A. N. Choudhary, J. H. Patel, and N. Ahuja. Dec 89, 
46p NAS 1.26:186510, UILU-ENG-89-2242, NASA- 
CR-186510 

Contract NAG1-613 


In part 1 architecture of NETRA is presented. A per- 
formance evaluation of NETRA using several common 
vision algorithms is also presented. Performance of al- 
gorithms when they are mapped on one cluster is de- 
scribed. It is shown that SIMD, MIMD, and systolic al- 
gorithms can be easily mapped onto processor clus- 
ters, and almost linear speedups are possible. For 
some algorithms, analytical performance results are 
compared with implementation performance results. It 
is observed that the analysis is very accurate. Perform- 
ance analysis of parallel algorithms when mapped 
across clusters is presented. Mappings across clus- 
ters illustrate the importance and use of shared as well 
as distributed memory in achieving high performance. 
The parameters for evaluation are derived from the 
characteristics of the parallel algorithms, and these pa- 
rameters are used to evaluate the alternative commu- 
nication strategies in NETRA. Furthermore, the effect 
of communication interference from other processors 
in the system on the execution of an algorithm is stud- 
ied. Using the analysis, performance of many algo- 
rithms with different characteristics is presented. It is 
observed that if communication speeds are matched 
with the computation speeds, good speedups are pos- 
sible when algorithms are mapped across clusters. 
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PBS90-251067/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

S(+)-trees: An Efficient Structure for the Repre- 
sentation of ra” Synthetic Pictures. 

W. de Jonge, P. Scheuermann, and A. Schijf. Feb 
90, 29p IR-210 

Prepared in cooperation with Northwestern Univ., Ev- 
anston, IL. Dept. of Electrical Engineering and Com- 
puter Science. 


The authors are concerned in the paper with the effi- 
cient encoding and manipulation of pixel trees that are 
resident on secondary devices. They introduce a new 
structure, the S(sup +)-tree, that consists of a paged 
linear treecode representation of the picture (data) and 
an index whose entries represent separators among 
some of the leafcodes embedded in the linear repre- 
sentation. The authors’ scheme provides for very com- 
pact representation of the data and the index, while, 
like B(sup +)-trees, permitting easy sequential and 
random access. They describe an algorithm which en- 
codes their structure from an ordered list of black leaf- 
codes and at the same time extracts the separators 
among successive data pages. They also present the 
algorithm for random search in this structure that 
allows one to obtain the color of a particular quandrant 
or semiquadrant. 
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PBS0-254665 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Robot Systems Div. 

Merging 3-D Symbolic Descriptions Obtained from 
Multiple Views of a Scene. 

Final rept. 

M. Herman. 1987, 8p 

Pub. in Proceedings of SPIE (Society of Photo-Optical 
Instrumentation Engineers) - Intelligent Robots and 
Computer Vision, v726 p292-298 1987. 


An algorithm is presented for merging three-dimen- 
sional symbolic descriptions of static polyhedral 


scenes obtained from multiple viewpoints. The 3-D de- 
scriptions are assumed to be partial because of occlu- 
sions. The merging algorithm treats the topology of the 
descriptions (i.e., connections between vertices, 
edges, and faces) separately from the geometry (i.e., 
physical dimensions and relative locations). The paper 
describes one part of a larger project whose goal is to 
obtain an integrated symbolic description of a scene 
from range data obtained from multiple viewpoints. 


General 
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AD-A222 687/6/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Constraint Reasoning and Planning in Concurrent 
Design. 

Technical rept. 

V. Krishman, D. Navinchandra, P. Rane, and J. R. 
Rinderle. Feb 90, 50p Rept no. CMU-RI-TR-90-03 


By concurrent design we mean, in part, concurrent 
consideration of a broad range of life-cycle constraints 
concerning, for example manufacturing and mainte- 
nance. The multitude of constraints arising from these 
considerations make it difficult to identify satisfactory 
designs. An alternative to explicitly considering all con- 
straints is to determine which of the constraints are 
relevant, redundant or inconsistent and to consider 
only those which impact design decisions. The pro- 
posed approach is based on two simple ideas: (1) Con- 
straints provide a uniform representation for a variety 
of life-cycle concerns, and (2) Interval methods applied 
to constraints can be used to identify critical con- 
straints, eliminate redundant constraints and to narrow 
the space of design alternatives. The application of the 
necessary and sufficient intervals of constraints and 
constraint propagation techniques are used to classify 
constraints in this way and to focus design activity. Re- 
gional monotinicity properties are used to identify criti- 
cal constraints. A related aspect of concurrent design 
problems is the large number of complex constraints 
which have to be satisfied to complete a design task. 
As it is impossible to guarantee the simultaneous solu- 
tion of a large set of gm constraints, we have inves- 
tigated algorithms for planning and simplifying such 
constraint problems. (kr) 


051,072 

AD-A222 694/2/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Perspective Transformation for Wide-View Sky 
Scenes. 

Technical memo. 

L. N. Lester. Feb 90, 14p ARL-SYS-TM-128, DODA- 
AR-006-065 


Fixed vantage point simulation requires a wide field of 
view for the external visual environment. The sky 
scene, however, is of secondary importance as 
moving objects in the scene are the areas of interest. It 
is therefore cost-effective to represent the sky in such 
cases as a two dimensional surface enclosing the 
earth. This memorandum derives the perspective 
transformation necessary to project points from this 
sphere onto two dimensional viewing screens. Inver- 
sion of this transformation is also presented. Key- 
words: Perspective transformation; Visual simulation 
clouds; Three dimensional graphics; Australia. (jhd) 
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AD-A222 747/8/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Computer 
Science. 

Real-Time Optical 3D Tracker for Head-Mounted 
Display Systems. 

J. Wang, V. Chi, and H. Fuchs. Mar 90, 11p 


In this paper, a new optical system for real-time, three- 
dimensional position tracking is described. This 
system adopts and ‘inside-out’ tracking paradigm. The 
working environment is a room where the ceiling is 
lined with a regular pattern of infrared LEDs flashing 
under the systems’s control. Three cameras are 
mounted on a helmet which the user wears. Each 
camera uses a lateral effect photodiode as the record- 
ing surface. The 2D positions of the LED images inside 
the field of view of the cameras are detected and re- 
ported in real time. The measured 2D image positions 
and the known 3D positions of the LEDs are used to 





ae the position and orientation of the camera as- 
ly in space. We have designed an iterative algo- 
rithm, to estimate the 3D position of the camera assem- 
bly in space. The algorithms is a generalized version of 
the Church’s method, and allows for multiple cameras 
with nonconvergent nodal points. Several equations 
are formulated to predict the system’s error analytical- 

ly. The fer tag 2 of accuracy, speed, adequate 
Bnd volume, + le by is and small size of the 
tracker are also ad (th) 
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Massachusetts Inst. of Tech., Cambridge. Lab. for 
Ha 2d Science. 

ing Theory of Average-Case Complexity. 
Foohnee rept. 
pe Schapire. Jun 90, 19p Rept no. MIT/LCS/TM- 


Contract N00014-89-J-1988 


A primary contribution of theoretical computer science 
has been the identification of the so-called NP-com- 
plete problems, a well-known class of problems prov- 
ably equivalent to one another in worst-case computa- 
tional complexity, modulo polynomial-time computa- 
tion. These problems, being the hardest in the class 
NP, are a believed to be unsolvable by any poly- 
nomial-time algorithm, and indeed, no sub-exponential 
time algorithm is known for any NP-complete problem. 
This paper reviews some of the recent results that 
have emerged in the study of average-case complex- 
ity. Included is a description of Levin’s framework for 
studying average-case complexity, as well as his proof 
of the existence of complete problems for a class of 
distributional problems. The paper also presents some 
new results, including a natural and more liberal exten- 
sion of Levin’s model, in addition to a partial character- 
ization of the relationships among the new average- 
case complexity classes. (kr) 


051,075 

AD-A222 884/9/GAR PC AO5/MF A01 

oo Carolina Univ. at Chapel Hill. Dept. of Computer 
ience. 

Real-Time Optical 6D Tracker for Head-Mounted 

Display Systems. 

Doctoral thesis. 

J. F. Wang. Mar 90, oe Rept no. TR90-011 

Contract 0001 4-86-K-0680 


Significant advance has been made towards realistic 
synthesis and display of three-dimensional objects 
using computers during the past two decades. Howev- 
er, the interaction between human and computer-gen- 
erated scenes remains largely remote through devices 
such as keyboards, mice, joysticks, etc. Head-mount- 
ed display provides a mechanism for much more real- 
istic visualizing and interacting with computer-generat- 
ed 3D scenes through the hand-eye-body coordination 
exercised daily. Head-mounted display systems re- 
quire that the position and orientation of the user’s 
head be tracked in real time with high accuracy in a 
large working environment. Current 6D _ positional 
tracking devices (3 translationai and 3 rotational pa- 
rameters) fail to satisfy these requirements. In this dis- 
sertation, a new system for real-time, six-dimensional 
position tracking is introduced, studied, and document- 
ed. This system adopts an inside-out tracking para- 
digm. The working environment is a room in which the 
ceiling is lined with a regular pattern of infrared LED 
beacons which are flashing (invisible to the human 
eyes) under the system’s control. Three cameras are 
mounted on a helmet which the user wears. Each 
camera uses a lateral effect photodiode as the record- 
ing surface. The 2D image positions of the flashing 
beacons inside the field of view of the cameras are 
recorded and reported in real time. The measured 2D 
image positions and the known 3D positions of bea- 
cons are used to compute the position of the camera 
assembly in space. (rh) 
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AD-A222 889/8/GAR PC A01/MF A01 
Louisiana State Univ., Baton Rouge. 

Nonlinear Real-Time Signal Processing. 

Final rept. 1 Feb 87-31 Jan 90. 

W. A. Porter. 1 Jun 90, 5p D ARO-24962. 13-MA 
Contract DAALO3-87-K-0026 


The grant supported in part a research effort in Nonlin- 
ear Real-Time Signal Processing. The effort was com- 
posed of three interacting lines of development: ad- 
vances in array processing, advances in fast algorith- 
mic forms, applications of the above to polynomic and 
m-D signal processing algorithms. (rh) 
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AD-A222 970/6/GAR PC A11/MF A02 
Massachusetts Univ., Amherst. 
Theory of Endorsements and Reasoning with Un- 
certainty. 
~ technical rept. Feb 86-Feb 89. 

R. Cohen, D. Day, J. Delisio, M. Greenberg, and 
r Gruber. Feb 90, 235p —— 
Contract F30602-85-C-0014 


= ee knowledge he acm nn —_— the 
problem of acquiring strategic — 
was addressed. An automated ee 

tool called ASK was described end Guminetaad ain with 
a human machine dialog, and the results from experi- 
ments analyzed. The importance of the design of 
knowledge representations and reasoning methods 
was emphasized since it plays a central role in the 
knowledge acquisition process. Reasoning under un- 
certainty has two aspects. One is to assess the most 
likely states of the world, the other is to act on those 
assessments. The former is often called judgement 
and the latter decision-making. Judgement has been 
the primary focus of research on reasoning under un- 
certainty in Al, while decision-making (lately these 
have been called planning problems) which deals with 
how autonomous og act in uncertain environ- 
ments, is increasingly gaining more attention. An 
adaptive planner called PLASTYC was built to operate 
in a dynamic, spatially-distributed, multi-agent, 

ing, unpredictable, and real-time world simulator for 
controlling forest fires. The simulator, called Phoenix, 
was used as a framework to discover functional rela- 
tionships between environment characteristics, auton- 
omous agents’ behaviors, and agents’ designs. (kr) 
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AD-A223 004/3/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Efficient At-Most-Once Messages Based on Syn- 
chronized Clocks. 

Technical rept. 

B. Liskov, L. Shrira, and J. Wroclawski. Apr 90, 25p 
Rept no. MIT/LCS/TR-476 

—— N00014-89-J-1988, Grant NSF-DCR85- 


This paper describes a new message passing protocol 
that provides guaranteed detection of duplicate mes- 
sages even when the receiver has no state stored for 
the sender. It also discusses how to use these mes- 
sages to implement higher-level primitives such as at- 
most-once remote procedure calls (RPC) and se- 
quenced by testream protocols, and describes an im- 
plementation of at-most-once RPCs using our method. 
Our performance measurements indicate that at-most- 
once RPCs can be provided at the same cost as less 
desirable RPCs that do not guarantee at-most-once 
execution. Our method is based on the assumption 
that clocks throughout the system are loosely 

nized. Modern clock synchronization protocols 

good bounds on clock skew with high probabi “sap our 
method depends on the bound for performance but 
not for correctness. Keywords: Computer communica- 
tion networks. (kr) 
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AD-A223 008/4/GAR PC A06/MF A01 
Intellicorp, Inc., Mountain View, CA. 

= Generation Knowledge System Development 
Final rept. Mar 85-Jun 89. 

R. E. Filman, C. Bock, R. Feldman, J. Singer, and R. 
Treitel. Apr 90, 121p RADC-TR-89-383 

Contract F30602-85-C-0065 


This report details the results of IntelliCorp’s activities 
during its participation in the Expert Systems Technol- 
ogy Base of the DARPA-sponsored Strategic Comput- 
ing Program. Outlined is a software environment that 
provides knowledge system developers an integrated 
collection of power tools that support and a ite 
their work. These tools include facilities for knowledge 
acquisition, knowledge representation, reasoning and 
user interface construction. IntelliCorp’ 's goals in the 
SCP are: To provide the pri con Pag cone oa a 
common tool base for ee ee 
system component technology applications; ena 
to evolve that tool base into a new generation knowl- 
system development environment containing 
both enhanced versions of currently available tools 
and new tools that expand the —_ of application 
problems which can be effectively addressed. (kr) 
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AD-A223 035/7/GAR PC A08/MF A01 
BDM International, Inc., Arlington, VA. 

BDM-KAT; Report of Research 

Final technical rept. 14 Sep 87-31 Dec 89. 

J. S. Lancaster, and B. B. Kushner. 31 Mar 90, 175p 
BDM/ROS-90-0562-TR, ARO-24902.2-EL-A 
Contract DAAL03-87-C-0019 


het coats er a ee at aie 
critical needs for rapid 

bases to support intelligent terale processing oye 
tems. An intial promisnof the BOM. T project was 
peach ata tay wager rhea aw yrtne 7 
pen Loghene gg “iy and similar 


knowledge 
onanaad wean lnowtodge iceman 
Two versions of SOMLKAT were 


material 


sean ake 
reasoning based on the general body of literature in 
human cognition. Three tools, Categorizer, Time 
, and Causal Charter have been prototyped 
and used in preliminary cee pr nl 
intelligent control isostatic Pressing 
pant Le Both the volume of information collected and 
and the value of that knowledge for the de- 
vclaging eauustien Glass to feo walon of tea 
implemented in BDM-KAT version 2.0. (JHD) 
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Neural Network for Feature Extraction. 


Technical rept. 
N. Intrator. Mar 90, 9p ARO-22000.13-LS 


Contract DAAG29-84-K-0202 
This paper suggests a statistical framework for the pa- 


prey ny ay cr gh er seg gal 
vised learning in a neural network, leading 


duction. 
W. McCune. 6 Feb 90, 14p CONF-900793-1 
Contract W-31109-ENG-38 

: ence on artificial intelli- 
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Technical publication transfer test with Boeing 

Computer Services: MIL-M-28001 (SGML) and MIL- 

D-28000 Class | or ). Quick short test report. 

23 Mar 90, 7p UCRL-ID-103202, CTN-90-0111 


Contract W-7405-ENG-48 

Sponsored by int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


This document is a short report of testing performed 
on Boeing Computer Services. Included are: test pa- 
rameters, analysis, conclusions, and recommenda- 
tions. (FSD) (ERA citation 15:033855) 
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DES0010840/GAR PC A03/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Unifying the — paradigm with se- 
mantic data models. 

D. W. Baltz, T. Nartker, and K. Taghva. 1990, 24p 
EGG-10617-1081, CONF-900781-2, CONF-9004191- 
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Contract ACO08-88NV10617 

International conference on systems engineering; 11. 
structured development forum (7th), Las Vegas, NV 
(USA); San go CA (USA), 18-20 Jul 1990; 30 Apr - 
3 May 1990. nmsored by Department of Energy, 
Washington, Do 

Portions of this document are illegible in microfiche 
products. 


The object-oriented paradigm can be used to model 
behavior, and to a lesser extent, the structure of a 
problem domain. Semantic data models describe 
structure and semantics. This paper unifies the behav- 
ioral focus of the object-oriented paradigm with the 
structural and semantic focus of semantic data 
models. It presents abstractions to model static and 
derived data, composite objects, part hierarchies, se- 
mantic’constraints, and abstractions for identifying be- 
havior. The abstractions keep the model close to the 
problem domain, are independent of language fea- 
tures, and can be translated into object-oriented, rela- 
tional or network implementations. This paper makes 
three principal contributions. First, a comprehensive 
set of data structuring abstractions is described. 
Second, semantic constraints inherent in the graphical 
representation of the abstractions are identified. Third, 
abstractions for identifying behavior are described. 14 
refs., 17 figs. 
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DE$0011503/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

SPI/UNIX user manual: Security Profile Inspector. 
Version 1.2. 

T. Tessin. Nov 89, 32p UCRL-MA-103440 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Security Profile Inspector (SPI) is a software secu- 
rity system for computers running the UNIX operating 
system. Its purpose is to assist system managers and 
computer security officers in providing and monitoring 
the security of a computer system. SPI inspects vari- 
ous aspects of the computer system and reports on 
inconsistencies or insecure features. SPI will also peri- 
odically check certain security features and will warn 
the system manager if and security policies are violat- 
ed. Currently, SPI provides three major security in- 
spections: the password inspector, the critical file in- 
tegrity inspector, and the file permissions inspector. 
Future versions of SPI will include other areas of com- 
puter systems security. This User Manual is divided 
into two primary sections. The first section explains 
each of the three main functions of SPI. The second 
section contains detailed instructions on how to actu- 
ally run this software. (ERA citation 15:036673) 
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PBS90-215773/GAR PC A04/MF A01 
Office of Naval Research, European Office, FPO New 
York 09510-0709. 

Overview of European Technology in Computers, 
Telecommunications, and Electronics. 

J. F. Blackburn. May 90, 6(0p ONREUR-ESNIB-90-04 


The emergence of the personal computer, the growing 
use of distributed systems, and the increa¢ing demand 
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for supercomputers and mini-supercomputers are 
causing a profound impact on the European computer 
market. An equally profound development in telecom- 
munications is the integration of voice, data, and 
images in the public network systems - the Integrated 
Services Digital Network (ISDN). The report provides 
descriptions of the programs being mounted in Europe 
to meet the challenges of these technologies. The first 
section discusses Europe-wide trends and actions with 
respect to computers, telecommunications and micro- 
electronics, and describes the major European col- 
laborative programs in these fields. Specific attention 
is given to the European Strategic Programme for Re- 
search and Development in Information (ESPRIT); Re- 
search in Advanced Communications for Europe 
(RACE); European Research Coordination Agency 
(Eureka) oop Joint European Submicron Silicon 
Initiative (JESSI); and the recently combined programs 
Basic Research Industrial Technologies in Europe/Eu- 
ropean Research in Advanced Materials (BRITE/ 
EURAM). The second major section of the report 
takes a look at England, West Germany, France and 
Italy with respect to significant national programs in the 
fields under consideration, and the participation of 
these countries in European collaborative programs. 
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Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Inheritance of Dynamic and Deontic Integrity Con- 
straints or Does the Boss Have More Rights. 

R. Wieringa, H. Weigand, J. J. Meyer, and F. 

Dignum. Sep 89, 35p IR-199 


In Wieringa et al. (1989), the authors presented a lan- 
guage for the specification of static, dynamic and 
deontic integrity constraints (IC’s) for conceptual 
models (CM’s). An important problem not discussed in 
that paper i s how IC’s are inherited in a taxonomic 
network of types. For example, if students are permit- 
ted to perform certain actions under certain precondi- 
tions, must one repeat these preconditions when spe- 
cializing this action for the subtype of graduate stu- 
dents, or are they inherited, and if so, how. For static 
constraints, the problem is relatively trivial, but for dy- 
namic and deontic constraints, it will turn out that it 
contains numerous pitfalls, caused by the fact that 
common sense supplies presuppositions about the 
structure of IC inheritance that are not warranted by 
logic. In the paper, the authors unravel some of these 
presuppositions and show how to avoid the pitfalls. 
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Georgia Inst. of Tech., Atlanta. 
Application and Extension of an Analytical Model 
of the Confined Acoustic Beam Generated by a 
Transducer. 

Final rept. 

J. H. Ginsberg. 1990, 404p 

Contract N00014-85-K-0872 


The primary goal of this project was to develop an 
overall description of transducer radiation in which 
finite amplitude effects, diffraction, and spherical 
spreading are treated consistently, without limitation to 
a specific spatial domain or a specific type of input to 
the projector. Initially, the mathematical tools for this 
work were those used to develop the nonlinear King 
integral for nonlinear effects arising in the sound beam 
generated by a harmonic input. These techniques 
combined singular perturbation theory and asymptotic 
analysis of the behavior in specific domains. The gen- 
eral approach uses King integral in linear theory, which 
is a Fourier-Bessel integral transform, to develop the 
second order source terms that generate nonlinear- 
ities in the response. There are two kinds of nonlinear 
effects that arise at the second order. Some produce 
terms that remain bounded as the signal propagates. 
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(One such effect is associated with the fact that the 
input from the transducer originates from a moving 
boundary, rather than the much simpier description, z 
= 0.) The smaliness of the acoustic Mach number 
leads to the conclusion that these fixed magnitude ef- 
fects cannot account for measured levels of distortion. 
The other group of nonlinear effects arise from reso- 
nance-iike phenomena. These terms lead to distortion 
that grows with increasing distance. Shocks ultimately 
form this effect, unless dissipation is adequate to over- 
come the nonlinear distortion process. It is this cumu- 
lative growth effect that needs to be evaluated. (jhd) 
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Hardware Interface for a © Touch Screen 
Terminal in a Technician Maintenance Application. 
Final rept. 

J. A. Molnar, and S. G. Faletti. 30 May 90, 18p Rept 

no. NRL-MR-6659 

Prepared in collaboration with Synertech Associates, 
Inc., Arlington, VA. 


A technician’s assister system has been developed 
using artificial intelligence techniques to develop the 
software. The environment for the proposed applica- 
tion is the cramped irregular spaces of a ship’s sonar 
equipment room. A hardware interface for the software 
system was developed and demonstrated. The inter- 
face allows touch entry of all commands using a porta- 
ble terminal that is attached to the host computer 
using RS-232 serial connections. The terminal is de- 
scribed, as is the hardware interface to the host com- 
puter. The results of the demonstration are presented. 
Keywords: Expert system; Human interface; Fault iso- 
lation; Touch screen; Networking; Maintenance. (kr) 
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Nonlinear Probing of Rocks and Soils. 

Final rept. 10 Sep 84-9 Mar 90. 

R. R. Unterberger. May 90, 80p ARO-21070.1-GS 
Contract DAAG29-84-K-0200 


Two nonlinear sonar systems, TAMU NLS nos. 1 and 2 
have been designed and constructed. The first oper- 
ates at a difference frequency of 24 kHz and uses a 
receiver that is a complete EDO Western 4034A sonar 
system in itself. With this nonlinear system one can 
probe a maximum distance of 257 feet (78 m) straight 
down in a salt mine. System no. 2 has a difference 
frequency of 6 kHz, for the reason of obtaining more 
range in the rock than System no. 1. The lower primary 
frequencies will be less attenuated in beam forming at 
the difference frequency. Keywords: Sonar systems, 
Nonlinear probing, Rock probes, Soil probes. (edc) 


Electromagnetic & Acoustic 
Countermeasures 


051,091 

AD-A222 805/4/GAR PC A09/MF A02 
Naval Postgraduate School, Monterey, CA. 

Electronic Countermeasures (ECM) and Acoustic 
Countermeasures Supported Protection for Mer- 
chant Ships against SSM/ASM Missiles and Mines. 
Masters’s thesis. 

B. L. Wallander. Dec 89, 195p 


The necessity for merchant ship self protection has 
become more and more obvious during recent years. 
This thesis will investigate the threat (missiles and 
mines) and associated counter-measures that might 
be installed to provide a reasonable degre of protec- 
tion. The results indicate that it is poeaiie to get pro- 
tection against a sea-skimming missile with a combina- 
tion of ECM and ESM deployed aboard the ship. For 
protection against the mine threat, a sonar is designed 
in order to give the ship enough warning time to make 
an avoiding maneuver. The sonar investigation indi- 
cates the difficulty in designing a sonar that can fulfill 
all design objectives year-round in a complex acoustic 
environment. Theses. (rh) 


051,092 
AD-A222 995/3/GAR PC A07/MF A01 
Lee (J.S.) Associates, Inc., Arlington, VA. 





Studies of ECCM Improvements for Frequency- 
Hopping CPFSK Systems. 

Final rept. 

J. S. Lee, L. E. Miller, and R. H. French. 30 May 90, 
130p JC-2053-A, ARO-26301.1-EL-S 

Contract DAAL03-89-C-0010 


The performance of frequency-hopping CPFSK modu- 
lations (such as used in several Army radio systems) in 
the presence of worst-case partial-band noise jam- 
ming (WCPBN4) is derived for both limiter-discrimina- 
tor and differential detector forms of receiver. The 
transmitter is assumed to repeat the data L times on 
different hops, and the receiver combines the L chips 
for each data symbol in a way to mitigate the effects of 
the jamming. Hard-decision combining simply makes a 
binary decision on each chip, then a majority decision 
on the whole symbol; this limits a jammed chip to one 
vote. AGC combining weights each analog chip 
sample in inverse proportion to the received noise 
power and decides on the basis of the sum of weighted 
chip samples; jammed chips tend to be weighted less. 
Analysis and computations show that either form of 
ECM combining can produce a 27 dB gain against 
WCPBNg, and with error-control coding, a 31-33 dB 
gain. Coding alone can give a 28-29 dB gain. Soft de- 
coding of hard-decision diversity combining gives 1.4 
dB more gain than hard decoding. It is also shown that, 
due to the spectral attenuation characteristics of the 
receiver's IF filter, the effects of the transient phase 
difference between the incoming hopping waveform 
and the receiver’s synthesizer are primarily confined to 
an interval of duration T + ts + tau, where T is the 
symbol duration (inverse of IF bandwidth), ts is the 
synthesizer switching time, and tau is the offset in syn- 
chronization between the received signal and the re- 
ceiver’s synthesizer. (rh) 
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Electronic Warfare Technology - Trends and Vi- 


sions. 
K. Helberg, T. White, K. Geiger, J. Koesters, and D. 
Wilkes. May 90, 14p Rept no. WRDC-TR-90-1079 


The design, cevelopment of effective and affordable 
electronic warfare systems has become a difficult 
challenge which requires full exploitation of the most 
advanced technology. Recent history has demonstrat- 
ed that cost, effectiveness and reliability factors have 
almost driven on-board self-protection ECM systems 
to the edge of operational viability. The future must in- 
clude aggressive and innovative use of new technolo- 
gy to produce penetration aids that are operationaily 
useful and supportable. In the mean time, threat densi- 
ty and sophistication make the basic problem of find- 
ing, identifying, and countering all types of threat sig- 
nals very difficult. The operational choices, as a result, 
have expanded to include ‘smart jamming’, support 
jamming in several different forms (stand-off, UAV), 
expendables (chaff, decoys) and a greater depend- 
ence on threat awareness and avoidance. These 
choices make it imperative to exploit technology to its 
fullest and in turn they provide an opportunity whereby 
technologies can be shown to impact the real capabil- 
ity needed operationally. As a result, trends of evolving 
technologies and visions of what they can mean for 
the future of electronic warfare are shaping present- 
day EW research. (RH) 
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Laser Radar Angular Tracking. 

A. L. Kachelmyer. 1990, 21p ESD-TR-90-051 
Contract F19628-90-C-0002 

Pub. in SPIE, v1222 p24-42 1990. 


This paper deals with the theory of monopulse angle 
tracking with a laser radar employing heterodyne de- 
tection. The detector is assumed to be of the quadrant 
type. The target’s angular location is inferred from the 
location of its diffraction pattern in the detector plane. 
A generalized gain characteristic for the detector can 
be used to relate the strength of the matched filter out- 
puts, which correspond to the spatial regions (halves) 
of the detector surface, to the corresponding angular 


location of the target. The maximum likelihood angle 
estimator is derived for a speckle target. The perform- 
ance of an approximation to the maximum likelihood 
angle estimator is evaluated for the both speckle and 
glint targets. The angle estimator performance is also 
evaluated in the presence of atmospheric turbulence 
and beam jitter. Reprints. (rh) 
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Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Convex Set Estimation from Support Line Meas- 
urements and Applications to Target Reconstruc- 
tion from Laser Radar Data. 

Journal article. 

A. S. Lele, S. R. Kulkarni, and A. S. Willsky. 1990, 
27p MS-8465B, ESD-TR-90-058 

Contract F19628-90-C-0002 

Pub. in SPIE, Laser Radar V, v1222 p58-82 1990. 


In this paper, we extend techniques of convex set re- 
construction from support line measurements, assess 
their performance with respect to various parameters, 
and apply these to laser radar data. Specifically, the 
techniques are applied to both range-resolved and 
Doppler-resolved data, which provide one and two 
support line measurements respectively. The resulting 
reconstructions provide size and shape estimates of 
the targets under observation. While such information 
can be obtained by other means (e.g. from recon- 
structed images using tomography), the present meth- 
ods yield this information more directly. Furthermore, 
estimates obtained using these methods are more 
robust to noisy and/or sparse measurement data and 
are much more robust to data suffering from registra- 
tion errors. Finally, the present methods are used to 
improve —— images in the presence of regis- 
tration errors. Reprints. (rh) 
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Aureole Lidar: Ground Based Measurement. 
Memorandum rept. 

pts Hooper. 11 May 90, 19p Rept no. NRL-MR- 


An optical receiver (aureole) with a 50 milliradian field 
of view is used to measure the light reflected off a 
topographic target and forward scattered from aerosol 
particles back to the receiver. Simultaneously, a laser 
radar (lidar) backscatter profile is recorded. The aure- 
ole intensity provides a constraint of the inversion of 
lidar backscatter onto extinction profiles. A compari- 
son between values of lidar reflection and aureole 
values is shown for data from 14 days. Atmospheric 
conditions on these days varied from extremely clear 
to fog andrain. Using the lidar/aureole relationship, 
four hundred consecutive lidar profiles are inverted 
into extinction profiles and displayed in a time-range 
false color display. This data was taken prior to the 
passage of a thunderstorm and reveals lidar’s ability to 
observe the optical differences in small scale turbulent 
eddies. (rh) 
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ee Particle Velocity Experiments on Rock 
from a USSR Underground Nuclear Test Site. 
Technical rept. 

S. A. Miller, and A. L. Florence. Feb 90, 5ip 
SCIENTIFIC-1, GL-TR-90-0053 

Contract F19628-88-K-0051 


Particle velocity histories were measured in spherical 
wave experiments performed in Sierra White. granite 
(1) to test a technique for increasing the useful signal 
duration for experiments in small diameter cores ob- 
tained from the joint verification experiment (JVE) site, 
and (2) to determine the effects of the pore space con- 
dition on wave propagation and attenuation. The tech- 
nique used to increase the useful signal duration in- 
volved inserting a 6-cm diameter core into a borehole 
drilled in a 16-cm diameter specimen of the same ma- 
terial. Records from experiments with and without the 
core/borehole interface showed no effect of this inter- 
face. This technique can be used on the 6-cm diame- 
ter JVE cores. Three experiments were performed to 
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compare different initia! pore conditions: (1) dry, (2) 
saturated with equal overburden and pore pressures, 
and (3) saturated with 11.7 MPa effective stress. Re- 
sults showed that any effects of initial pore condition 
are within experimental scatter. Therefore, an initial ef- 
fective stress is not needed for future experiments, 
and they will be performed saturated with equal over- 
burden and pore pressures. These preliminary experi- 
ments were performed in preparation for the testi 
program to be completed in the next year, during whi 
time we will perform experiments on rocks from the 
JVE site and in samples obtained from a potential 
analog site in Maine. (edc) 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Interaction of Electromagnetic Signals with Partic- 
ulate Clouds. 

Master’s thesis. 

a Pauda. May 90, 79p Rept no. AFIT/CI/CIA-90- 


A particulate cloud affects the ability of an ¢lectronic 
detector to receive an electromagnetic signal in two 
ways: be scattering light from the sun into the detector, 
thereby masking the signal, and by attenuating the 
signal itself. These effects are well studied in the Mie 
theory, which is summarized. The effect of the particle 
distribution in the cloud and the shape of the cloud on 
scattering and absorption problems is then analyzed. 
The results of this analysis and of the Mie theory are 
incorporated into a computer program which is includ- 
ed in the appendix. The graphs generated with the pro- 
gram can be used (in conjunction with information 
about the sunlight intensity and the detector’s discrimi- 
nating ability) to determine the effect of scattered light 
on the detection of the signal. We conciude th@attenu-* 
ation of the signal plays a relatively minor role in the 
ability of a detector to receive a signal affected by a 
cloud of particles. (rh) 
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Variably Trimmed Mean CFAR Detector for Nonho-+ 
mogenecus Background. (Final Report, July 1988- 
May 1989). 


Master’s thesis. 

1. O. Tonguz, and S. Kassam. Apr 90, 71p RADC-TR- 
90-27 

Contract F30602-88-D-0027 


This thesis investigates the performance of various 
constant false alarm rate (CFAR) detectors in both sta- 
tionary noise conditions and nonideal conditions 
caused by multiple targets and nonuniform clutter. In 
particular, we introduce a new scheme for CFAR de- 
tection and called the Variably Trimmed Mean (VTM) 
CFAR detector. We show that this detector is a CFAR 
detector in exponentially distributed as well as in more 
general clutter distributions. A closed form i 
expression for the false alarm probability in exponen- 
tially distributed homogeneous clutter is given. We 
also show that in the exponentially distributed clutter 
situation, this detector can be designed to yield per- 
formance characteristics that are better than those of 
the Order Statistic and Trimmed Mean CFAR detec- 
tors. (rh) 
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Backscatter Enhancement in Scattering from 
Rough Surfaces. 

Rept. for Jul 88-Jan 89. 

R. J. Papa, and M. B. Woodworth. Jun 89, 43p Rept 
no. RADC-TR-89-88 


Stealth technology has advanced to the point where 
radar target cross sections are so small there is a great 
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need to determine mean clutter cross sections and 
clutter variability with great accuracy. Established clut- 
ter prediction techniques result in forward scatter 
values that exceed backscatter. There is some new 
experimental data on light scattering from rough metal- 
lic surfaces which shows there is an enhancement of 
backscattering in the antispecular direction under 
some conditions. This unusual result has been ad- 
dressed by several theoretical analyses with varying 
success at confirmation. In this report an integral form 
of a physical optics representation is used to simulate 
the experimental conditions. For a one-dimensional 
surface height variation this model predicts enhanced 
backscatter at optical frequencies. Additional calcula- 
tions for the more significant radar case of microwave 
frequencies and a dielectric surface again predict an 
increase in backscatter for large or intermediate sur- 
face slope conditions. Keywords: Rough surface scat- 
tering, Radar clutter, Bistatic clutter. (jhd) 
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Validation and tion of a Bistatic Two-Scale 
of Surface Roughness Scattering Model. 

Interim scientific rept. 3 Jan-20 Jul 88. 

R. J. Papa, and M. B. Woodworth. Nov 88, 53p Rept 
no. RADC-TR-88-269 


Bistatic configurations are being considered in several 
modern surveillance radar concepts. This introduces 
new Clutter and target scattering cross section repre- 
sentations as a result of the more complex geometry. 
In this report three bistatic clutter topics are ad- 
dressed. First, a bistatic two-scale of roughness terrain 
scattering model is validated by comparison with data. 
Second, the contributions from each roughness level 
are evaluated as a function of the scattering angle re- 
gimes. Third, comparisons of monostatic and bistatic 
clutter cross section maps for a loam surface are 
made for a bistatic radar configuration. Results 
showed generally good agreement between model 
and data except at low grazing angles where problems 
arise for experimental cross section measurements 
and single scattering assumptions in the model. Exam- 
ination of the individual component contribution shows 
distinct behavior patterns and regions of dominance. 
Finally, the clutter mapping shows that for the configu- 
ration studied the bistatic cross sections were always 
much larger than the corresponding monostatic 
values. (kr) 
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Broadband Studies of Seismic Sources at Region- 
al and Teleseismic Distances Using Advanced 
Time Series Analysis Methods. 

Technical rept. 

Z. A. Der, M. R. Hirano, K. A. Ziegler, and R. H. 
Shumway. Feb 90, 119p SCIENTIFIC-1, GL-TR-90- 


0058 
Contract F19628-89-C-0030 


This report describes the development of a new theory 
and methodologies for source studies and the results 
of applications of various time series analysis methods 
to seismological analyses of interest in nuclear moni- 
toring. Applying the algorithms and ideas of multi- 
channel deconvolution to regional Pn and Lg arrivals 
showed that the concept of signal factorability, decom- 
position of seismogram spectra into site and source 
factors, is valid for such data. This enables one to in- 
vestigate various possible applications using inter- 
event and inter-sensor transfer functions to detect 
variations in the locations, source mechanisms, source 
time functions and azimuths of regional sources. Such 
techniques make use of the details of regional wave- 
forms and circumvent the problems associated with 
the extreme variability and unpredictability of regional 
waveforms and the virtual impossibility of computing 
realistic Greens’s functions theoretically. Keywords: 
Seismic data/arrays; Discrimination; Sources; Array 
processing. (edc) 


051,103 
AD-A223 148/8/GAR 


84 VOL. 90, No. 20 


PC A07/MF A01 


S-Cubed, La Jolla, CA. 
Regional Discrimination of Quarry Blasts, Earth- 
— and Underground Nuclear Explosions. 

inal rept. 23 Mar 87-22 Mar 89. 
T. J. Bennett, B. W. Barker, K. L. McLaughlin, and J. 
R. Murphy. 7 Apr 89, 145p SSS-TR-89-10395, GL- 
TR-89-0114 
Contract F19628-87-C-0093, ARPA Order-5307 


The investigations conducted under this contract fo- 
cused on analyses of the higher-frequency phases ob- 
served at regional distances from underground nuclear 
explosions, earthquakes, and commercial blasts. 
These analyses systematically compared the time- 
domain amplitude and spectral characteristics of the 
observed regional seismic signals in order to identify 
diagnostic differences which would be indicative of 
source type. The sources were located in three tec- 
tonic environments: (1) eastern North America, (2) 
southern Soviet Union, and (3) western United States. 
Each source environment provides a unique contribu- 
tion to the regional discrimination problem. For these 
source regions digital data from several different high- 
quality seismic networks were analyzed. The data 
sources were the Regional Seismic Test Network 
(RSTN), the Eastern Canada Telemetered Network 
(ECTN), the Chinese Digital Seismic Network (CDSN), 
the Soviet/Natural Resources Defense Council 
(NRDC) network, and the Lawrence Livermore Nation- 
al Laboratory (LLNL) network. (jhd) 
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A seismic signal processing procedure is designed so 
that its performance is optimized for a specific seismic 
array looking for explosions at a specific teleseismic 
location. In this report we first describe the processing 
procedure, which essentially estimates beamformer 
signal power as a function of time in a specified fre- 
quency band. Then we calibrate the procedure for the 
Norwegian Regional Seismic array (NRSA) in terms of 
“equivalent body magnitude” (emb) level versus signal 
power —_ US Department of Interior/Geological 
Survey (USGS) — data from documented ex- 
plosions at the USSR Semipalatinsk test area in East- 
ern Kazakh. Finally, we test the performance of the 
procedure on actual NRSA data and estimate that ex- 
plosions above approximately mb 4.0 at Semipalatinsk 
correspond with an event rate in the emb signal on the 
order of one to ten events per hour. We conclude that, 
to detect and analyze events around the clock at 
levels below mb 4.0, an automatic event locator must 
be used to process the output of the procedure de- 
scribed here. 8 refs., 19 figs., 1 tab. 
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Characteristics of Pushbroom Scanning Type Ra- 
diometer Utilizing Linear Sensors. 

Technical rept. 

K. Homma, H. Koshiishi, and M. Naka. c1989, 36p 
NAL-TR-1024 

Text in Japanese with English abstract. 


It is anticipated that the pushbroom scanning scheme 
will be used very widely in future airborne and space- 
borne imaging spectrometers for remote sensing, be- 
cause of its potential capability for high resolution and 
high reliability. At National Aerospace Laboratory the 
authors have produced, for test purposes, two push- 
broom imaging spectrometers, one for aircraft and the 
other for spacecraft. Both utilize a CCD linear array for 
the opto-electronic sensor elements. This is the first 
attempt to apply the pushbroom scan scheme to air- 
borne spectrometers. The optical performances of col- 
lecting optics for these airborne and spaceborne imag- 
ing spectrometers, the opto-electronic characteristics 
of the CCD linear array, and the performances of the 


electronics were measured and analyzed. Then the 
total performances of the airborne and spaceborne 
spectrometers were measured. As a result, some 
problem areas for such future airborne and space- 
borne pushbroom scanning radiometers were clarified. 
One of the most important points which affect system 
performances is the blur characteristics of the CCD 
linear sensor array. On the spaceborne spectrometer, 
degradation of the modulation transfer function of the 
collecting optics at the end of the viewing angle is a 
critical issue. 


a | 
ELECTROTECHNOLOGY 


Antennas 


051,106 

DE90010682/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Modeling pulse driven antenna systems with finite 
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Contract W-7405-ENG-48 

Annual review of progress in applied computational 
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Portions of this document are illegible in microfiche 
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We have developed a capability of modeling the per- 
formance of general, pulse driven, antenna systems. 
Our approach is to use TSAR, a three dimensional 
finite difference time domain (FDTD) code, to model 
the antenna structure and the surrounding near field 
environment. We then use a far field projection algo- 
rithm to obtain its far field response. Specifically, this 
algorithm utilizes the tangential electric and magnetic 
fields at a specified surface of the TSAR FDTD compu- 
tational volume and calculates the resulting fields far 
from the equivalent magnetic and electric sources. 
This approach will be illustrated by considering the 
TEB antenna system. The system is modeled with the 
code and the results are compared with anechoic 
chamber data. 10 figs, 2 tabs. (ERA citation 
15:032887) 
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N. Kefauver. Apr 90, 51p NAS 1.26:182014, MCR- 
89-575, NASA-CR-182014 
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The possibility is evaluated of current technology 
measuring large aperture millimeter wave antennas. 
Included are a mathematical modeling of system 
errors, experimerital data supporting error model, pre- 
dictions of system accuracy at millimeter wavelengths, 
advantage of near-field measurements, and a cost es- 
timate for a facility upgrade. The use is emphasized of 
software compensation and other inexpensive alterna- 
tives to develop a near optimum solution to near-field 
measurement problems at millimeter wavelengths. 
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Coplanar Waveguide Fed Phased Array Antenna. 
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A K-band four element linear phased array was de- 
signed and tested. Coplanar waveguide (CPW) is used 
for the microwave distribution system. A CPW to twin 
strip transition is used to interface with the printed 





dipole antennas. MMIC phased shifters are used for 
phase control. 
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Optical Control of an 8-Element KA-Band Phased 
Array Using a High-Speed Optoelectronic Inter- 
connect. 
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Proposed for Presentation at the 1990 AP-S Interna- 
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sored by IEEE. 


Optical distribution of control signals in electronically 
steered phased array antennas is being considered. A 
demonstration experiment is described in which a high 
speed hybrid GaAs optoelectronic integrated circuit 
(OEIC) was used to control an eight element phased 
array antenna. The OEIC, which accepts a serial opti- 
cal control signal as input and converts it to 16 demulti- 
plexed parallel outputs, was used to control the mono- 
lithic GaAs phase shifters of a Ka-band patch panel 
array antenna. Antenna pattern switching speeds of 
2.25 a limited by interface circuitry, were ob- 
served. 
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A simulation is described of a proposed microwave re- 
flectance measurement in which the half scale reflec- 
tor is used in a compact range type of application. The 
simulation is used to determine an acceptable aperture 
taper for the reflector which will allow for accurate 
measurements. Information on the taper is used in the 
design of a feed for the reflector. 
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Testing of Planar Antenna Array. 

Progress rept. 

A. van Ardenne, H. Golstein, S. Panhuyzen, H. 
Schaeffer, and H. van de Stadt. Dec 88, 3ip NFRA- 
NOTE-534 


The report describes progress made since the previ- 
ous report on Tasks 16, 17 and 18, dated June 1988. 
Since the appearance of that report, measurements 
have been performed at frequencies of 115 GHz and 
475 GHz on planar log-periodic antennas with bolo- 
meters of increased sensitivity. These include the 
effect of the backshort position on the boresight gain 
and the shape of the antenna pattern as a whole for a 
fixed, high gain position of the backshort. Measure- 
ments were taken of an isolated antenna element and 
of the center element of a 3x3 array. To perform these 
measurements, a new mechanical interface unit of the 
antenna (array) to the antenna measurement set-up 
was designed and built. As the antenna measurements 
reported earlier were heavily affected by the lead 
wires, a new mounting technique was successfully ap- 
pliec. Also, a single antenna element was used with 
reduced substrate thickness in order to measure the 
substrate effect. In particular, this is of importance at 
the high frequency. To help understand the behavior of 
the logperiodic antenna, the researchers have built a 
scale model (scale factor 50 times). The status is brief- 
ly reported here. 
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AD-A222 636/3/GAR PC A04/MF A01 
Applied Research Corp., Landover, MD. 


Computer-Oriented, Multichannel, Direct-Current, 
Superconducting Quantum Interference Device. 
Final rept. 30 Sep 88-31 Mar 89. 

A. K. Drukier, N. Cao, and K. Carroll. May 89, 56p 
AFOSR-TR-90-0527 

Contract F49620-88-C-0142 


We describe the ARC effort leading towards the com- 
puter oriented multichannel DC-SQUID system. More 
specifically, we describe the prototype of lock-in, bipo- 
lar preamplifier and flux counter implemented by our 
team. The results of tests are quoted and show that 
our CD-SQUID electronics compare favorably with 
both commercially available BTl-Dynabias and Berke- 
ley readout electronics. More specifically, our system 
seems to be more user friendly and easier to interface 
to the computer. (rh) 


051,113 

AD-A222 649/6/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Programmable, Four-Channel, 128-Sample, 40-Ms/ 
s Analog-Ternary Correlator. 

Journal article. 

S. C. Munroe, D. R. Arsenault, K. E. Thompson, and 
A. L. Lattes. 22 fe 90, 8p JA-6336, ESD-TR-90-057 
Contract F19628-90-C-0002 

Pub. in IEEE Jnl. of Solid-State circuits, v25 n2 p425- 
430 Apr 90. 


We have designed, fabricated, and tested a four-chan- 
nel, analog-ternary charge-coupled device (CCD) cor- 
relator that extends the state of the art in several im- 
portant areas. In addition to a sampling rate up to 40 
megasamples/second (Ms/s), a dynamic range of 66 
dB, and nonlinearity below -50 dB, the device exhibits 
a level of integration and user-friendliness not previ- 
ously available. The correlator is intended for use in 
communications and radar systems where pseudon- 
oise codes are employed. Transversal filters are a 
class of signal-processing devices in which a desired 
transfer function is achieved by appropriately delaying, 
weighting, and summing multiple samples of a signal. 
Programmable transversal filters (PTF’s) have the ca- 
pability of changing the sample weights, and in some 
cases even the number of samples, on a programma- 
ble basis. Because they weight and sum a large 
number of samples simultaneously, transversal filters 
are essentially parallel processors. As such, the effec- 
tive computational rate in these devices can be very 
high. (rh) 
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DE$0009972/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Multiple-frequency surface acoustic wave devices 
as sensors. 

A. J. Ricco, and S. J. Martin. 1990, 5p SAND-90- 
0139C, CONF-9006172-1 

Contract AC04-76DP00789 

Solid state and sensor actuator workshop, Hilton Head 
Island, SC (USA), 4-7 Jun 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have designed, fabricated, and tested a multiple- 
frequency acoustic wave (MUFAW) device on ST-cut 
quartz with nominal SAW (surface acoustic wave) 
center frequencies of 16, 40, 100, and 250 MHz. The 
four frequencies are obtained by patterning four sets of 
input and output interdigital transducers of differing 
periodicities on a single substrate. Such a device 
allows the frequency dependence of AW sensor per- 
turbations to be examined, aiding in the elucidation of 
the operative interaction mechanism(s). Initial meas- 
urements of the SAW response to the vacuum deposi- 
tion of a thin nickel film show the expected frequency 
dependence of mass sensitivity in addition to the ex- 
pected frequency independence of the magnitude of 
the acoustoelectric effect. By measuring changes in 
both wave velocity and attenuation at multiple frequen- 
cies, extrinsic perturbations such as temperature and 
pressure changes are readily differentiated from one 
another and from changes in surface mass. 10 refs., 6 
figs., 1 tab. 
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ey from an air avalanche switch. 

. J. Mayhall, and J. H. Yee. Mar 90, 21p UCRL-ID- 
103335 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


051,118 


ELECTROTECHNOLOGY 
Circuits 


Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


The generation of high-voltage, broadband rf pulses 
will make possible very important advances in radar 
technology. Recent two- dimensional computer code 
calculations on a simple air gas avalanche switch ge- 
ometry predict the generation of unipolar electromag- 
netic pulses at voltages form 227 kV to 3.90 MV and 
bandwidths of about 24 GHz. Computational pulse tail 
chopping increases the bandwidths to 31 to 44 GHz. 
The gas avalanche switch consists of a set of pulse- 
charge is initiated between the electrodes by multipho- 
ton ionization from a picosecond-scale laser pulse. 
The laser initiated electrons avalanche toward the 
anode and cause applied voltage to collapse in pico- 
seconds, long before the hot current channel forma- 
tion in a conventional sparkgap. This report investi- 
gates the behavior of gas avalanche switches, we 
have developed a two-dimensional code, GAS2D, 
which simultaneously and selfconsistently solves Max- 
well’s curl equations for transverse magnetic (TM) field 
modes in a gas between two parallel conductors —? 
with a set of electron fluid conservation equations. 
rectilinear perfect conductor may be placed between 
the parallel plates in the gas switching medium. 17 
refs., 12 figs. 
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DE90010657/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Algorithm for using a slide-screw tuner as a com- 
puter-controlled impedance. 

G. Sloan. 1990, 10p SAND-90-1209C, CONF- 
9005175-1 

Contract AC04-76DP00789 

Automatic RF Technology Group (ARFTG) confer- 
ence, Dallas, TX (USA), 10-11 May 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In the testing of active microwave components, a 
common test procedure is to evaluate a device’s per- 
formance when subjected to an all-phase, constant- 
standing-wave-ratio (APCS) load pull. Such a test 
specification is useful in verifying a device’s stability 
and mismatch performance. Typically, APCS pulls are 
tediously performed by hand, with manually operated 
tuners. However, with the advent of mechanical, com- 
puter-controlled tuners, it is how possible to automate 
this procedure. At Sandia, the goal was to integrate an 
APCS pull capability into a multi-test, single-connec- 
tion tester. (The single-connection concept implies 
that many test, such as network analysis, spectral 
analysis, and noise figure measurements can be made 
from a one-time, device-to-tester connection). Conse- 
quently, the slide-screw tuner was the obvious choice 
due to its removable probe capability. Hence, it 
became necessary to develop a custom algorithm ca- 
pable of utilizing the tuner in an impedance-finding 
mode. The general concept used in implementing this 
capability was to empirically characterize the tuner 
over and acceptable range of tuner positions, and then 
use this characterization to intelligently predict the 
tuner positions needed to present desired imped- 
ance. 4 figs. (ERA citation 15:032883) 
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ERATL-90/11/GAR PC$476.00 
ERA Technology Ltd., Leatherhead (England). Electri- 
cal Engineering Div. 

Analogue Circuit Simulation: A Survey of Simulator 


Systems. 
Apr 89, 90p ERA-88-0560R 


The report is a guide to the rapidly advancing field of 
analog circuit simulation, which can now be a desk top 
technique. The report will aid the selection of the cor- 
rect system. It highlights the advantages of using simu- 
lation during the design process to improve quality and 
cut the time lost and cost incurred by accidental 
damage to breadboard circuits. The probability of right 
first time circuits is greatly increased. The report gives 
a brief introduction to circuit simulation with an indica- 
tion of its capabilities and limitations. Six major simula- 
tors are described in detail and there are brief descrip- 
tions of a range of low cost systems. A glossary and 
list of suppliers are also included. 
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Calibration of Hewlett-Packard Network Analyz- 
ers: A Precision Viewpoint. 

Final R 

W. A. Davis, and D. M. Keller. Mar 90, 76p NAS 
1.26:181989, NASA-CR-181989 

Contract NAS1-18106 


Alternative calibration procedures are examined for 
Hewlett-Packard vector network analyzers which lead 
to an improved open-circuit capacitance model, and 
hence, higher measurement accuracy. 
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N90-21278/8/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

veguide ee for p-I-N 


Appl 
N. |. Dib, P. B. Katehi, G. E. or ond R.N. 
Simons. 1990, 10p NAS 1.15:102534, NASA-TM- 
102534 
Contract NSF ECS-86-57951 
Presented at the 1990 IEEE Mtt-S International Micro- 
wave Symposium, Dallas, TX, 8-10 May 1990. 


A full wave space domain integral equation (SDIE) 
analysis of coplanar waveguide (CPW) two port dis- 
continuities is presented. An experimental setup to 
measure the S-parameters of such discontinuities is 
described. Experimental and theoretical results for 
CPW realizations of — and stop-band filters 
are presented. The S-parameters of such structures 
are plotted in the frequency range 5 to 25 GHz. 
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N90-21324/0/GAR 
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A03) 
Amber Engineering Co., Santa Barbara, CA. 
Common Source Cascode Amplifiers for integrat- 
ya pa Applications. 

Woolaway, and E. T. Young. Oct 89, 12p 

Contract NAS2-12578 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 135- 
146. 


based astronomical infrared measurements 
present stringent performance requirements on the in- 
frared detector arrays and their associated readout cir- 
cuitry. To evaluate the usefulness of commercial 
CMOS technology for astronomical readout applica- 
tions a theoretical and experimental evaluation was 
on source follower and common-source 
cascode integrating amplifiers. Theoretical analysis in- 
dicates that for conditions where the input amplifier in- 
tegration capacitance is limited by the detectors ca- 
pacitance the input referred rms noise electrons of 
each amplifier should be equivalent. For conditions of 
input gate limited capacitance the source follower 
should provide lower noise. Measurements of test cir- 
cuits containing both source follower and common 
source cascode circuits showed substantially lower 
input referred noise for the common-source cascode 
input circuits. Noise measurements yielded 4.8 input 
referred rms noise electrons for an 8.5 minute integra- 
tion. The signal and noise gain of the common-source 
cascode amplifier appears to offer substantia! advan- 
tages in acheiving predicted noise levels. 
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PB90-251208/GAR PC A11/MF A02 
Technische Hogeschool Delft (Netherlands). 
High-Speed and ct on Analog-to-Digital 
and Digital-to-Analog Converters. 

Doctoral thesis. 


R. J. van de Plassche. c1989, 229p 
Prepared in cooperation with Philips Research Labs., 
Eindhoven (Netherslands). 


In the introduction an overview of the contents of the 
thesis will be given. Analog-to-digital and digital-to- 
analog converters provide the link between the analog 
world of transducers and the digital world of signal 
processing, computing and other digital data collection 
or data processing systems. Numerous types of con- 
verters have been designed which use the best tech- 
nology available at the time a design is made. In the 
thesis different techniques to improve the accuracy in 
high-resolution A/D and D/A converters will be dis- 
cussed. Also, a special technique to reduce the 
number of elements in high-speed A/D converters by 
a repetitive use of comparators will be described. 
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(Japan). 
on Circuit Patterning Technology 

. Imanishi, O. Ikeda, K. Hanada, and A. Kabeshita. 

cFeb 90, 7p 
Text in Japanese. 
Included in National Technical Report, v36 ni p105- 
110 Feb 90. 


The paper discusses a new technology and system for 
fabricating electronic circuit patterns by means of a 
painting method, in place of the conventional screen 
printing method, which meets the above requirements. 
This painting system makes possible high-quality cir- 
cuit fabrication as well as higher efficiency in making 
trial circuits by linking a circuit designing CAD system. 
In addition to the resistor painting machine which has 
already been developed, a head-control technology 
has newly been developed which allows real-time 
painting without contact of the painting nozzle with the 
aluminum substrate while laser-measuring the condi- 
tions of the substrate surface. By means of this non- 
contact painting machine, fabrication of circuits with 
conductors, resistors, crossovers, through-holes, etc. 
is made possible. 
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ram, FY 1986/FY 1987. 
inal rept. 15 Jul 86-30 Dec 89. 
C. S. Tsai. 9 Apr 90, 7p AFOSR-TR-90-0565 
Grant AFOSR-86-0210 


The objective of this DOD/AFOSR - University Re- 
search Instrumentation Program was to purchase and 
install a scanning electron microscope (SEM) system 
that is essential for examination and characterization 
of the detailed dimensions and structures of the inte- 
grated optic devices and modules that have been fab- 
ricated and explored. The SEM system acquired con- 
sists of the following major components: Model SR- 
50/A basic SEM system by Applied Beam, E-beam 
blanker unit, Model 5000-2 energy dispersive X-ray 
(EDX) system, Laserwriter, Closed loop water cooling 
system for the diffusion pump of the SEM basic 
poe Keywords: Scanning electron microscope 
(SEM) ae. Integrated optic devices/modules, Mi- 
crofabrication, Microstructures. 
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AD-A222 640/5/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Signal Isolation Capability of Rotating Wave Plate 
Type Electro-Optic Modulators. 

Journal article. 

R. S. Eng. 1990, 14p MS-8471, ESD-TR-90-055 
Contract F19628-90-C-0002 

Pub. in SPIE, v222 p84-95 1990. 


The signal isolation capabilities of rotating wave plate 
type single sideband electro-optic modulators operat- 
ing in different configurations are analyzed. Discussion 
includes a broadband configuration in which the micro- 
wave pump wave travels in the backward direction. Ex- 
perimental results confirming the feasibility of a simple 
configuration are presented. In laser systems incorpo- 
rating active elements such as amplifiers and oscilla- 
tors, optical isolators are often required to ensure fre- 
quency stability. The most common type of isolator in 
use today is the Faraday rotator isolator; the principle 
of operation is based on the anisotropy of the Faraday 
rotation for optical signals traveling in opposite direc- 
tions. There are other types of isolators, the principles 
of operation of which depend on other parameters 
such as signal intensity, polarization state, and fre- 
quency conversion efficiency; examples are isolators 
using nonlinear absorption cells, Pockels cells with 
quarter-wave plate, and traveling-wave single side- 
band electro-optic modulator. The possible use of the 
traveling-wave single sideband (SSB) electro-optic 


(EO) modulator in isolator applications was first sug- 
gested by Dorschner. No detailed analysis has been 
made, however. In this paper, the isolation capability of 
the rotating wave plate (RWP) SSB CdTe EO modula- 
tor operated alone, in tandem, or in a different configu- 
ration will be examined. It will be shown that the SSB 
EO modulator and a number of passive optical ele- 
ments constitute an optical signal isolator with a high 
isolation capability. An experimental verification of an 
isolator of the simple configuration will be shown. Re- 
prints. (rh) 
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Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

Photorefractive Optical Switch. 

R. A. Motes, R. W. Gallegos, J. J. Kim, and G. Brost. 
1990, 13p Rept no. FISRL-JR-90-0010 

Pub. in SPIE, v1220 p168-173 1990. 


Optical switching properties of a photorefractive 
BaTiO3 crystal are studied. The data shows a small 
but symmetric switching for ordinary polarized input 
beams and a larger but nonsymmetric switching for ex- 
traordinary polarized beams. Slow drifts were also ob- 
served in the outputs after switching with extraordinary 
beams. The extreme nonsymmetry and drifts are be- 
lieved to be caused > coupling that is due to gratings 
produced by internal reflections. We suggest that 
these effects may make the photorefractive BaTiO3 
crystal unsuitable for optical switching applications but 
do not affect its ability to be used as a memory storage 
device with optical readout. Reprints. (rh) 
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AD-A222 943/3/GAR PC A04/MF A01 
Air Force inst. of Tech., Wright-Patterson AFB, OH. 
School of Engiry2ering. 

Dynamic Structural Analysis Using Boundary Ele- 
ment Techniques. 

Master’s thesis. 

M. C. Phillips. Jun 90, 74p Rept no. AFIT/GAE/ 
ENY/89D-28 


The purpose of this thesis is to demonstrate the use of 
boundary element techniques for the dynamic analy- 
ses of geometrically repetitive structures using the 
traveling wave approach. A formulation of the bounda- 
ry element method (BEM) for 2-D isotropic materials is 
developed. The BEM formulation is then used to calcu- 
late the mass and stiffness matrices of one bay of a 
baseline structure. From the mass and stiffness a 
transfer matrix is developed for the bay. Using travel- 
ing wave theory, the transfer matrix is then used to 
identify the dynamical characteristics of a multiple bay 
ee Results are compared to continuum theory. 
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AD-A223 142/1/GAR 
MITRE Corp., Bedford, MA. 
3D Displays for Battle Management. 

Final rept. Oct 88-Oct 89. 

H. Veron, D. A. Southard, J. R. Leger, and J. L. 
Conway. Apr 90, 75p MTR-10689, RADC-TR-90-46 
Contract F19628-89-C-0001 


Stereoscopic displays have become important tools in 
the fields of molecular modeling, architectural design, 
computer-aided design, and medicine. These displays 
significantly enhance the ability of the viewer to com- 
prehend spatial relationships. With the commercial in- 
troduction of flicker-free liquid crystal stereoscopic 
shutters (LCSS), it has become practical to incorpo- 
rate stereoscopic 3D into moderately-priced graphics 
workstations, greatly extending the applicability of this 
display technique. This Project Three-Dimensional Dis- 
plays for Battle Management, evaluated the 3D stereo- 
scopic display medium for US Air Force applications. 
We focused on the identification and development of 
optimized stereoscopic display techniques for the visu- 
alization of terrain data. We applied these display tech- 
niques to a simulation of a mission planning and re- 
hearsal system to demonstrate the utility of stereo- 
scopic displays. We made advances in the following 
areas: (1) Display Measurements: (2) Stereoscopic 
Projection Geometry; (3) Scene Complexity Manage- 
ment Algorithms; (4) Testbed Implementation. (kr) 


PC A04/MF A01 


051,128 
AD-A223 226/2/GAR PC A03/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 





Human Factors and Safety Considerations of 
Night Vision Systems Flight Using Thermal Imag- 
ing Systems. 

Final rept. 

C. E. Rash, R. W. Verona, and J. S. Crowley. Apr 90, 
33p Rept no. USAARL-90-10 


Military aviation night vision systems enhance the avi- 
ator’s capability to operate effectively during periods of 
low illumination, adverse weather, and in the presence 
of obscurants. Current fielded systems allow aviators 
to conduct terrain flight during conditions which would 
be extremely dangerous, if not impossible, using only 
unaided vision. In night vision system, trade-offs are 
made that enhance some visual parameters and com- 
promise others. Examples of visual parameters which 
are traded off include acuity, field-of-view, spectral 
sensitivity, and depth perception. Cost, weight, and 
size constraints also lead to compromises between 
the ideal and a viable system design, Thermal imaging 
sensors introduce enhanced night vision capabilities 
along with new problems associated with the interpre- 
tation of visual information based on spectral and spa- 
tial characteristics differing from those provided by un- 
aided vision. Keywords: Night vision, Forward looking 
infrared (FLIR), Integrated helmet and display signting 
system (IHADSS, Pilot’s Night Vision System (PNVS), 
Thermal imaging. (JES) 
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integrated Optics Interdigitated-Electrode Switch- 
S. 


e 

Final rept. Jun 86-Jan 90. 

T. K. Gaylord. 31 Dec 89, 75p ARO-23787.1-EL-F 
Grant DAAL03-86-G-0051 


The diffraction of a pure guided mode in a uniaxial an- 
isotropic slab waveguide by a phase grating which is 
induced by a voltage applied to interdigitated elec- 
trodes over the waveguide has been analyzed. A pure 
guided mode is decomposed into four plane wave 
components (two ordinary and two extraordinary), 
which are not phase matched on the boundary be- 
tween the waveguide and the grating. Thus the diffrac- 
tion of a pure guided mode may be decomposed into 
the diffraction of four plane waves. Three-dimensional 
vector rigorous coupled-wave diffraction analysis of 
anisotropic gratings with anisotropic external regions 
has been used to treat the diffraction of each plane 
wave component of the pure guided mode. Geometri- 
cal and phase/amplitude requirements are identified 
for the diffracted waves to constitute a guided mode. 
Diffracted mode efficiencies and Bragg conditions are 
calculated. Optic axis orientations for efficient diffrac- 
tion are identified. Example calculations are presented 
for lithium niobate waveguide Givens rotation devices, 
and herringbone multiplier structures including a favor- 
able comparison with experimental results. (rh) 
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Fabrication of a high T(sub c) superconducting bo- 
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S. Verghese, P. L. Richards, K. Char, and S. A. 
Sachtjen. Apr 90, 6p LBL-28885, CONF-9004105-1 
Contract ACO3-76SF00098 

Superconductivity applications for infrared and micro- 
wave devices, Orlando, FL (USA), 16-20 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A sensitive high (Tc) superconducting bolometer has 
been fabricated with a YBCO thin film thermometer on 
a 20 (mu)m thick sapphire substrate. Electrical meas- 
urements showed no noticeable film degradation after 
bolometer fabrication. Optical measurements gave a 
noise equivalent power of 5(center dot)10(sup 
(minus)11) W/Hz (sup (1/2)) at 10 Hz and a responsi- 
vity of 22 V/W. This performance is comparable to that 
of the very best pyroelectric detectors. Significant im- 
provement appears possible. 4 refs., 3 figs. (ERA cita- 
tion 15:032989) 
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Strain and Dynamic Measurements Using Fiber 

—_ Sensors Embedded into Graphite/Epoxy 
ubes. 

D. W. Dehart, T. Doederlein, J. Koury, R. S. 

Rogowski, and J. S. Heyman. Aug 89, 10p 

In Its NASA/DOD Controls-Structures Interaction 

Technology 1989 p 497-506. 


Graphite/epoxy tubes were fabricated with embedded 
optical fibers to evaluate the feasibility of monitoring 
strains with a fiber optic technique. Resistance strain 
gauges were attached to the tubes to measure strain 
at four locations along the tube for comparison with 
the fiber optic sensors. Both static and dynamic strain 
measurements were made with excellent agreement 
between the embedded fiber optic strain sensor and 
the strain gauges. Strain measurements of 10(exp -7) 
can be detected with the optical phase locked loop 
(OPLL) system using optical fiber. Because of their 
light weight, compatibility with composites, immunity to 
electromagnetic interference, and based on the static 
and dynamic results obtained, fiber optic sensors em- 
bedded in composites may be useful as the sensing 
component of smart structures. 
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Intensity to Frequency Conversion Technique in 
Intensity Modulated Fiber Optic Sensing Systems. 
G. Adamovsky, and T. W. Carr. Mar 90, 7p NAS 
1.15:102562, NASA-TM-102562 


A novel sensing technique based on intensity-to-fre- 
quency conversion is explained and demonstrated. Ex- 
perimental data are presented and a comparison with 
a theoretical model is made. 
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Lawrence Berkeley Lab., CA. 
Stressed Ge:Ga Photoconductors for Space- 
Based Astronomy. (is There Life Beyond 120 
Micron). 
J. W. Beeman, E. E. Haller, W. L. Hansen, P. N. 
Luke, and P. L. Richards. Oct 89, 19p 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 5-23. 


Information is given in viewgraph form. Information is 
given on the characteristics of stressed Ge:Ga, a 
spring type stress cavity, mounting hardware, materi- 
als parameters affecting dark current, and the behav- 
ior of low dark current stressed Ge:Ga. It is concluded 
that detectors exist today for background-limited de- 
tection at 200 microns, that researchers are narrowing 
in on the significant parameters that effect dark current 
in stressed photoconductors, that these findings may 
be applied to other photoconductor materials, and that 
some creative problem solving for an ionizing effect 
reset mechanism is needed. 
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A03) 
California Univ., Los Angeles. 
Near Contact Phenomena and Transient Effects in 
Far Infrared Photoconductors. 
N. M. Haegel. Oct 89, 10p 
Contract NSF DMR-88-09298 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technol Workshop, p 25- 
34. Sponsored in Part by the David and Lucile Packard 
Foundation. 


A combination of experimental and modeling work is 
summarized in two areas: first, the calculation of 
excess free carrier and space charge distributions 
near contacts and their effects on device resistivity, 
and second, the characterization of a slow transient 
response (tau approx. 1 sec) in Ge:Be detectors which 
is due to trapping associated with Be(+) formation. In 
both cases, analytical models, based on continuity and 
rate equations, have been developed to enable the ap- 
plication of these findings to a wide variety of photo- 
conductor materials. 
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California Univ., Berkeley. 

100 Micro Kelvin Bolometer System for SIRTF. 

G. M. Bernstein, P. T. Timbie, and P. L. Richards. 
Oct 89, 10p 

Contract NAS2-12578 

In NASA, Ames Research Center, Proceedings of the 
ae Infrared Detector Technology Workshop p 35- 


Progress toward a prototype of 100 mK bolometric de- 
tection system for the Space Infrared Telescope Facili- 
ty (SIRTF) is described. Two adiabatic demagnetiza- 
tion refrigerators (ADR’s) were constructed and used 
to investigate the capabilities necessary for orbital op- 
eration. first, a laboratory ADR, demonstrated a 
hold time at 0.1 K of over 12 hours, with temperature 
stability approx. 3 micro-K RMS achieved by control- 
ling the magnetic field. A durable salt pill and an effi- 
cient support system have been demonstrated. A 
second ADR, the SIRTF flight prototype, has been built 
and will be flown on a balloon. Techniques for magnet- 
ic shielding, low heat leak current leads, and a me- 
chanical heat switch are being developed in this ADR. 
Plans for construction of 100 mK bolometers are dis- 
cussed. Three important cosmological investigations 
which will be carried out by these longest wavelength 
SIRTF detectors are described. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Progress Report on Using Bolometers Cooled by 
Adiabatic Demagnetization Refrigeration. 
L. Lesyna, T. Roellig, M. Savage, and M. W. Werner. 
Oct 89, 13p 
In Its Proceedings of the Third Infrared Detector Tech- 
nology Workshop p 45-57. 


For sensitive detection of astronomical continuum ra- 
diation in the 200 micron to 3 mm wavelength range, 
bolometers are presently the detectors of choice. In 
order to approach the limits imposed by photon noise 
in a cryogenically cooled telescope in space, bolo- 
meters must be operated at temperatures near 0.1 K. 
Researchers report progress in building and using bo- 
lometers that operate at these temperatures. The most 
sensitive bolometer had an estimated noise equivalent 
power (NEP) of 7 x 10(exp 017) W Hz(exp -1/2). Re- 
searchers also briefly discuss the durability of para- 
magnetic salts used to cool the bolometers. 


051,137 


N90-21320/8/GAR 
(Order as N90-21313/3/GAR, PC oar +4 


Arizona Univ., Tucson. 

Potential for High Performance HgCdTe Arrays at 
4 Microns. 

G. H. Rieke, M. A. Sarfaraz, M. J. Rieke, and E. T. 
Young. Oct 89, 4p 

In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 81- 
84. Sponsored by NASA. 


The potential of existing technology at Rockwell Inter- 
national in terms of the goals for astronomical detector 
arrays in the 3 to 5 micron interval is evaluated. Meas- 
urements have been obtained for a number of samples 
of Hi ‘e diodes manufactured by Rockwell Interna- 
tional. All the diodes reported on here had cutoff wave- 
lengths at high temperatures of 4.6 to 4.7 microns. Al- 
though no confirming measurements were made, the 
cutoff wavelength is expected to move to 5 microns or 
beyond at the low temperatures of our tests. Diode 
sizes ranged from 20 to 150 microns. The test 

yielded full diode curves and relative response at 3.4 
microns for the sample diodes as a function of temper- 
ature. Dark currents are quoted below as the current 
passing through the diode with a back bias of 50 mV. 
The various diode types showed a wide range of be- 
havior, both with regard to dark current and responsi- 
bility. The test results for one of the best diode types 
are illustrated. This detector has a size of 148 microns 
and a cutoff wavelength of 4.61 microns. 
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aaa Blocked Impurity Band (BIB) Detec- 


E. E. Haller, H. Baumann, J. W. Beeman, W. L. 
Hansen, and P. N. Luke. Oct 89, 31p 

In NASA, Ames Research Center, Proceedings of the 
by Infrared Detector Technology Workshop p 85- 


Information is given in viewgraph form. The advan- 
tages of the Si blocked impurity band (BIB) detector 
invented by M. D. Petroff and M. G. Stabelbroek are 
noted: smaller detection volume leading to a reduction 
of cosmic ray interference, extended wavelength re- 
because of dopant wavefunction overlap, and 

ive gain of unity. It is argued that the 

stated of Si BIB detectors should be re- 
alizable for Ge BIB detectors. Information is given on 
detector it, subtrate choice and prepara- 
tion, wafer polising, epitaxy, characterization of epi 
layers, and preliminary Ge BIB detector test results. 
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Jet Propulsion Lab., Pasadena, CA. 
Extrinsic Germanium Blocked Impurity Bank (BIB) 


Detectors. 

Ae Krabach, J. E. Huffman, and D. M. Watson. Oct 
, /p 

In NASA, Ames Research Center, Proceedings of the 

ay Infrared Detector Technology Workshop p 117- 


Ge:Ga blocked-impurity-band (BIB) detectors with long 
wavelength thresholds greater than 190 microns and 
peak quantum efficiencies of 4 percent, at an — 
ing temperature of 1.8 K, have been fabricated. Se 
proof of concept devices consist of a high purity ger- 
manium blocking la’ epitaxially grown on a Ga- 
doped Ge substrate. This demonstration of BIB behav- 
ior in germanium enables the development of far infra- 
red detector arrays similar to the current silicon-based 
devices. Present efforts are focussed on improving the 

i iti used to create the 


blocking layer and on the lithographic processing re- 
quired to monolithic detector arrays in germa- 
nium. Approaches to test the impurity levels in both the 
blocking and active layers are considered. 
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Arizona Univ., Tucson. 
Ga:Ge Array Development. 
E. T. Young, G. H. Rieke, F. J. Low, E. E. Haller, and 
J. W. Beeman. Oct 89, 
Contracts NASW-3703, NAGW-1285 
In NASA, Ames Research Center, Proceedings of the 
a infrared Detector Technology Workshop p 125- 


Work at the University of Arizona and at Lawrence 
Berkeley Laboratory on the development of a far infra- 
red array camera for the Multiband Imaging Photome- 
ter on the Space Infrared Telescope Facility (SIRTF) is 
discussed. The camera design uses stacked linear 
arrays of Ge:Ga photoconductors to make a full two- 
dimensional array. Initial results from a 1 x 16 array 
using a thermally isolated J-FET readout are present- 
ed. currents below 300 electrons s(exp -1) and 
readout noises of 60 electrons were attained. Oper- 
ation of these types of detectors in an ionizing radi- 
ation re eae og discussed. Results pect al 
testing usi energy ma rays protons 
are given. Work on advanced CMOS cascode read- 
outs that promise lower temperature operation and 
higher levels of performance than the current J-FET 
based devices is described. 


051,141 
N90-21325/7/GAR 
(Order as N90-21313/3/GAR, PC — 


03) 
Santa Barbara Research Center, Goleta, CA. 
Study of Advanced InSb Arrays for SIRTF (Space 
infrared Ti Facility). 
A. Hoffman, and R. Feitt. Oct 89, 10p 
In NASA, Ames Research Center, Proceedings of the 
by Infrared Detector Technology Workshop p 147- 


The Santa Barbara Research Center has completed a 
study leading to the development of advanced Indium 
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Antimonide detector arrays for the Space Infrared Tel- 
escope Facility (SIRTF) Focal Plane Array Detector 
(FPAD) Subsystem of the Infrared Array Camera 
(IRAC) Band 1. The overall goal of the study was to 
perform design tradeoff studies, analysis and research 
to develop a Direct Readout Integrated Circuit to be 
hybridized to an advanced, high performance InSb de- 
tector array that would satisfy the technical require- 
ments for Band 1 as specified in the IRAC Instrument 
Requirements Document (IRD), IRAC-202. The overall 
goal of the study was divided into both a near-term 
goal and a far-term goal. The near-term goal identifies 
Current technology available that approaches, and in 
some cases meets the program technological Is as 
specified in IRAC-202. The far-term goal identifies 
technol development required to completely 
achieve SIRTF program goals. Analyses of potential 
detector materials indicates that InSb presently meets 
all Band 1 requirements and is considered to be the 
baseline approach due to technical maturity. The 
major issue with regard to photovoltaic detectors such 
as InSb and HgCdTe is to achieve a reduction in detec- 
tor capacitance. 
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Rochester Univ., NY. Dept. of Physics and Astronomy. 
INSB DRO Array Characteristics. 
W. J. Forrest, J. L. Pipher, Z. Ninkov, and J. D. 
Garnett. Oct 89, 26p 
In NASA, Ames Research Center, Proceedings of the 
bg Infrared Detector Technology Workshop p 157- 
182. 


Researchers tested 58 x 62 low-doped InSb diode 
arrays bonded to MOSFET readouts for their perform- 
ance potential in a low background space environ- 
ment. Of primary concern were the quantum efficiency, 
dark current and read noise. The quantum efficiency 
(45 percent at 3.3 microns) and dark current (less than 
2.4e(-)/s) were found to be adequate for the Space 
Infrared Telescope Facility (SIRTF) experiments, while 
the read noise (200 e(-) RMS) was found to be want- 
ing. More subtle concerns, such as image quality, line- 
arity/calibratibility and flat fielding were also investigat- 
ed. In these respects the arrays appear to be well 
suited for the high sensitivity, photometric accuracy, 
and image clarity demanded by the SIRTF experi- 
ments. 
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A03) 
Joint Astronomy Centre, Hilo, HI. 
Experience with the UKIRT INSB Array Camera. 
I. S. Mclean, M. M. Casali, G. S. Wright, and C. 
Aspin. Oct 89, 18p 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 183- 
200. Original Contains Color Illustrations. 


The cryogenic infrared camera, IRCAM, has been op- 
erating routinely on the 3.8 m UK Infrared Telescope 
on Mauna Kea, Hawaii for over two years. The camera, 
which uses a 62x58 element Indium Antimonide array 
from Santa Barbara Research Center, was designed 
and built at the Royal Observatory, Edinburgh which 
operates UKIRT on behalf of the UK Science and Engi- 
neering Research Council. Over the past two years at 
least 60% of the available time on UKIRT has been 
allocated for IRCAM observations. Described here are 
some of the properties of this instrument and its detec- 
tor which influence astronomical performance. Obser- 
vational techniques and the power of IR arrays with 
some recent astronomical results are discussed. 
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A03) 
California Univ., Berkeley. 
Stressed Detector Arrays for Airborne Astronomy. 
G. J. Stacey, J. W. Beeman, E. E. Haller, N. Geis, 
and A. —— Oct 89, 12p 
In NASA, Ames Research Center, Proceedings of the 
by Infrared Detector Technology Workshop p 247- 
258. 


The development of stressed Ge:Ga detector arrays 
for far-infrared astronomy from the Kuiper Airborne 
Observatory (KAO) is discussed. Researchers suc- 
cessfully constructed and used a three channel detec- 


tor array on five flights from the KAO, and have con- 
ducted laboratory tests of a two-dimensional, 25 ele- 
ments (5x5) detector array. Each element of the three 
element array performs as well as the researchers’ 
best single channel detector, as do the tested ele- 
ments of the 25 channel system. Some of the exciting 
new science possible with far-infrared detector arrays 
is also discussed. 
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National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Initial Astronomical Results with a New 5-14 
Micron SI:Ga 58X62 DRO Array Camera. 

D. Gezari, W. Folz, and L. Woods. Oct 89, 16p 

In NASA, Ames Research Center, Proceedings of the 
pay Infrared Detector Technology Workshop p 267- 


A new array camera system was developed using a 58 
x 62 pixel Si:Ga (gallium doped silicon) DRO (direct 
readout) photoconductor array detector manufactured 
by Hughes/Santa Barbara Research Center (SBRC). 
The camera system is a broad band photometer de- 
signed for 5 to 14 micron imaging with large ground- 
based optical telescopes. In a typical application a 10 
micron photon flux of about 10(exp 9) photons sec(exp 
-1) m(exp -2) microns(exp -1) arcsec(exp -2) is incident 
in the telescope focal plane, while the detector well 
capacity of these arrays is 10(exp 5) to 10 (exp 6) elec- 
trons. However, when the real efficiencies and operat- 
ing conditions are accounted for, the 2-channel 3596 
pixel array operates with about 1/2 full wells at 10 
micron and 10% bandwidth with high duty cycle and 
no real experimental compromises. 
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Honeywell Electro-Optics Operations, Lexington, MA. 
Short Wavelength HgCdTe Staring Focal Plane for 
Low Background Astronomy Applications. 
D. Hall, J. Stobie, N. Hartle, D. Lacroix, and K. 
Maschhoff. Oct 89, 16p 
Contract JPL-958095 
In NASA, Ames Research Center, Proce ‘dings of the 
bam Infrared Detector Technology Workshop p 295- 

10. 


The design of a 128x128 staring short wave infrared 
(SWIR) HgCdTe focal plane incorporating charge inte- 
grating transimpedance input preamplifiers is present- 
ed. The preamplifiers improve device linearity and uni- 
formity, and provide signal gain ahead of the milti- 
plexer and readout circuitry. Detector’s with cutoff 
wavelength of 2.5 microns and operated at 80 K have 
demonstrated im in excess of 10(exp 16) 
ohms with 60 percent quantum efficiency. Focal plane 
performance using a smaller format device is present- 
ed which demonstrates the potential of this approach. 
Although the design is le of achieving less than 
30 rms electrons with todays technology, initial small 
format devices demonstrated a read noise of 100 rms 
electrons and were limited by the atypical high noise 
performance of the silicon process run. Luminescence 
from the active silicon circuitry in the multiplexer limits 
the minimum detector current to a few hundred elec- 
trons per second. Approaches to eliminate this exces- 
sive source of current is presented which should allow 
the focal plane to achieve detector background limited 
performance. 
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—— International, Thousand Oaks, CA. Science 
inter. 

Low Noise H e 128 X 128 SWIR FPA for 
Hubble Space Telescope. 
M. Blessinger, K. Vural, W. Kleinhans, M. J. Rieke, 
and R. Thompson. Oct 89, 10p 
In NASA, Ames Research Center, Proceedings of the 
b= Infrared Detector Technology Workshop p 311- 


Large area focal plane arrays of unprecedented per- 
formance were developed for use in Near Infrared 
Camera and Multi-Object Spectrometer (NICMOS), a 
proposed Hubble Space Telescope refurbishment in- 





strument. These FPAs are 128x128-element, HgCdTe 
hybrid arrays with a cutoff wavelength of 2.5 microns. 
The multiplexer consists of a CMOS field effect tran- 
sistor switch array with a typical mean readout noise of 
less than 30 electrons. The detectors typically have a 
mean dark current of less than 10 electrons/s at 77 K, 
with currents below 2 electrons measured at 60 K 
(both at 0.5 V reverse bias). The mean quantum effi- 
ciency is 40 to 60 percent at 77 K for 1.0 to 2.4 mi- 
crons. Functional pixel yield is typically greater than 99 
percent, and the power consumption is approximately 
0.2 mW (during readout only). 
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A03) 
Arizona Univ., Tucson. 
poe gepeng and Telescope Use of the NICMOS2 
128 X 128 dTe Array. 
M. J. Rieke, E. F. Montgomery, G. H. Rieke, K. Vural, 
and M. Blessinger. Oct 89, 10p 
Contract NAS5-30008 
In NASA, Ames Research Center, Proceedings of the 
Panay Infrared Detector Technology Workship p 321- 


The second generation of Hubble Space Telescope 
(HST) instruments will include a near-infrared instru- 
ment. This choice has driven the development of near- 
infrared arrays to larger sizes and lower read noises. 
Rockwell International has delivered an array for use in 
the Near Infrared Camera and Multi-Object Spectrom- 
eter (NICMOS) instrument; this array has been dubbed 
NICMOS2. NICMOS2 is a 128x128 array of HgCdTe 
diodes In-bonded to a switched MOSFET readout. The 
readout was specifically designed for astronomical use 
with the HST requirement of low read noise a prime 
goal. These arrays use detector material which is simi- 
lar to that used by Rockwell in previous arrays (e.g., 
HgCdTe produced on a sapphire substrate), but the 
NICMOS2 devices differ substantially from other 
128x128 arrays produced by Rockwell in having a read 
noise of only 30 electrons when read out using appro- 
priate correlated sampling. NICMOS2 has now been 
characterized in the laboratory, and it has been used 
on groundbased telescopes. 
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Arizona Univ., Tucson. 

Future Directions for NICMOS Arrays. 

R. Thompson, M. J. Rieke, E. T. Young, D. Mccarthy, 
and R. Rasche. Oct 89, 6p 

In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 331- 
336. 


The Near Infrared Camera and Multi-Object Spectrom- 
eter (NICMOS) for the Hubble Space Telescope (HST) 
requires focal plane arrays of 256x256 pixels for both 
its cameras and its spectrometers. The new arrays, de- 
veloped by the Rockwell Corporation for NICMOS, 
have 40 microns pixels of — bump bonded to a 
switched MOSFET readout. Expected read noise and 
dark current for the arrays at 60 K are 30 e and 1 e/ 
sec. respectively. The basis for these numbers is previ- 
ous experience with 128x128 arrays. 
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Stichting Ruimteonderzoek Nederland, Groningen. 
Lab. voor Ruimteonderzoek. 
; n ~ Status of the Detector Block for the 

Wi 
W. Luinge, D. A. Beintema, L. Haser, R. Katterloher, 
and G. Ploeger. Oct 89, 5p 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 345- 
349. 


The Short Wave Spectrometer (SWS) is one of the two 

trometers for the Infrared Space Observatory 
(ISO). It consists of a pair of grating spectrometers and 
a Fabry-Perot interferometer. Together, the grating 
spectrometers cover the wavelength range 2.4 to 45 
microns, at a resolution between 1000 and 2000. The 
Fabry-Perot interferometer, in series with one of the 
grating spectrometers, provides a resolution of about 
20,000 at the wavelengths between 15 and 35 mi- 
crons. The SWS is being built by the Space Research 


Organization of the Netherlands and the Max Planck 
Institute for Extraterrestrial Physics in Garching, Ger- 
many. The spectrometer has 52 discrete detectors, 
most of which are bulk detectors. In the design of the 
spectrometer, the main emphasis is on the sensitivity 
of the individual channels, rather than on the number 
of detectors. This was one of the main reasons to 
select non-destructive read-out circuits, with a sepa- 
rate heated-JFET pre-arnplifier for each individual de- 
tector. The signals are amplified and filtered in parallel. 
The engineering tests on the SWS detector block have 
not yet been completed. The design of the detector 
block is described and the present problem areas are 
indicated. 
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ne fuer Astronomie, Heidelberg (Germa- 
ny, F.R.). 
Status of the isophot Detector Development. 
J. Wolf, D. Lemke, M. Burgdorf, U. Groezinger, and 
C. Hajduk. Oct 89, 13p 
In NASA, Ames Research Center, Proceedings of the 
a Infrared Detector Technology Workshop p 351- 


ISOPHOT is one of the four focal plane experiments of 
the European Space Agency’s Infrared Space Observ- 
atory (ISO). Scheduled for a 1993 launch, it will oper- 
ate extrinsic silicon and germanium photoconductors 
at low temperature and low background during the 
longer than 18 month mission. These detectors cover 
the wavelength range from 2.5 to 200 microns and are 
used as single elements and in arrays. A cryogenic 
preamplifier was developed to read out a total number 
of 223 detector pixels. 
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Toulouse-3 Univ. (France). Centre d’Etude Spatiale 
des Rayonnements. 
ISO/LWS: Detector Status. 
C. Lenaour, C. Delettrez, M. Griffin, P. Ade, and D. 
Robinson. Oct 89, 16p 
In NASA, Ames Research Center, Proceedings of the 
Third Infrared Detector Technology Workshop p 365- 
380. 


The aim of the long wavelength spectrometer (LWS) of 
the Infrared Space Observatory is to perform spec- 
trometry in the wavelength range 45 to 200 microns 
using two resolution modes. The resolution will be 
around 200 in the medium resolution mode while it will 
reach 10(exp 4) in the high resolution mode. The sen- 
sitivity of this instrument will be close to 10(exp -18) 
W/sgq. root Hz. A schematic view of the focal plane unit 
is presented. The detectors divide the wavelength 
range into ten spectral channels. The spectral range 
and position of each detector is indicated. Each detec- 
tor will cover approximately a spectral bandwidth suffi- 
cient to allow for a 50 percent redundancy in the case 
of detector failure. There are three types of detectors. 
SW1 is a Ge:Be photoconductor covering the 45 to 55 
micron region. LW1, SW2, SW3, SW4, SW5 are un- 
stressed Ge:Ga photoconductors which cover the 50 
to 120 micron region. LW2, LW3, LW4, LW5 are uniax- 
ially stressed Ge:GA photoconductors covering the 
range from 100 to 200 microns. The stress applied to 
each detector will be adjusted in order to get the peak 
response in the corresponding wavelength range, and 
to minimize the dark current of the shorter wavelength 
stressed detectors. Stressed and unstressed detec- 
tors are located alternatively in order to receive the 
first and second order of the diffracted beam. 
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Laboratory Characterization of Direct Readout 
Si:SB and Si:Ga Infrared Detector Arrays. 
M. E. Mckelvey, N. N. Moss, R. E. Mcmurray, J. A. 
Estrada, and J. H. Goebel. Oct 89, 10p 
In Its Proceedings of the Third Infrared Detector Tech- 
nology Workshop p 403-412. 


Highlights of recent results obtained at Ames Re- 
search Center in performance evaluations of infrared 
detector arrays are presented. Antimony- and gallium- 
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doped silicon direct readout 58x62 element hybrid de- 
vices from Ames’ ongoing detector technology devel- 
opment program are described. The observed charac- 
teristics meet most of the performance goals specified 
by the Space Infrared Telescope Facility (SIRTF) in- 
strument teams and compare favorably with the best 
performance reported for discrete non-integrating ex- 
trinsic silicon detectors. Initial results of radiation envi- 
ronment testing are reported, and non-ideal behavior 
demonstrated by these test devices is discussed. 
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Rockwell International, Thousand Oaks, CA. Science 
Center. 
HgCdTe 256X256 NWIR FPA. 
K. Vural, M. Blessinger, J. Chen, and W. Kleinhans. 
Oct 89, 7p 
In NASA, Ames Research Center, Proceedings of the 
oa Infrared Detector Technology Workshop p 413- 


Researchers developed a HgCdTe 256x256 focal 
plane array (FPA) which operates in the 1 to 5 micron 
band. This is presently the largest demonstrated 
HgCdTe FPA. The detector material is HgCdTe on 
sapphire (PACE-1 technology) which has a low ther- 
mal expansion mismatch with silicon. The multiplexer 
is a CMOS FET-switch device processed through a 
commercial silicon foundry. The multiplexer input is 
direct injection and the charge capacity is about 2 
times 10 to the 7th power electrons. The kTC limited 
read noise is 400 electrons. Researchers demonstrat- 
ed high background imaging using the device. The 
broadband quantum efficiency is measured to be 59 
percent. Dark currents less than 0.1 pA were meas- 
ured at 77 K for detectors processed on PACE-1 mate- 
rial with 4.9 microns cutoff. The dark currents de- 
crease as the temperature is lowered, and researchers 
are presently studying the T less than 77 K character- 
istics. The interconnect yield is greater than 95 per- 
cent. The devices are available for astronomical appli- 
cations. 
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Improved Si:As BIBIB Hybrid Arrays. 
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Contract NAS2-12524 
In NASA, Ames Research Center, Proceedings of the 
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Results of a program to increase the short wavelength 
(less than 10 microns) detective quantum efficiency, 
eta/beta, of Si:As Impurity Band Conduction arrays are 
presented. The arrays are epitaxially grown Back-lllu- 
minated Blocked (BIB) impurity-Band (BIBIB) 10x50 
detectors bonded to switched-FET multiplexers. It is 
shown that the 4.7 microns detective quantum efficien- 
cy increases proportionately with the thickness of the 
infrared active layer. A BIB array with a thick active 
layer, designed for low dark current, exhibits eta/beta 
= 7 to 9 percent at 4.7 microns for applied bias vol- 
tages between 3 and 5 V. The product of quantum effi- 
ciency and photoelectric gain, etaG, increases from 
0.3 to 2.5 as the voltage increases from 3 to 5 V. Over 
this voltage range, the dark current increases from 8 to 
120 e(-)s(-1) at a device temperature of 4.2 K and is 
under 70 e(-)s(-1) for all voltages at 2 K. Because of 
device gain, the effective dark current (equivalent 
photon rate) is less than 3 e(-)s(-1) under all operating 
conditions. The effective read noise (equivalent 
photon noise) is found to be less than 12 electrons 
under all operating conditions and for integration times 
between 0.05 and 100 seconds. 
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Tests of the Rockwell Si:As Back-illuminated 
Blocked-Im; Band (BIBIB) Detectors. 

J. Wolf, U. Groezinger, M. Burgdorf, and A. Salama. 
Oct 89, 11 a 

In NASA, Ames Research Center, Proceedings of the 
bg Infrared Detector Technology Workshop p 439- 


Two arrays of Rockwell’s Si:As_ back-illuminated 
blocked-impurity-band detectors were tested at the 
Max-Planck-institute for Astronomy (MPIA) at low 
background and low temperature for possible use in 
the astronomical space oS peng ISOPHOT. For 
these measurements special test equipment was put 
together. A cryostat was mechanically modified to ac- 
commodate the arrays and special peripheral electron- 
ics was added to a microprocessor system to drive the 
cold multiplexer and to acquire the output data. The 
first device, a 16x50 element array on a fan-out board 
was used to test individual pixels with a trans-imped- 
ance-amplifier at a photon background of 10(exp 8) Ph 
s(-1)cm(-2) and at temperatures of 2.7 to 4.4 K. The 
noise-equivalent-power NEP is in the range 5 - 7 x 
10(exp -18) WHz(exp -1/2), the responsivity is less 
than or equal to 100 AW(exp -1)(f = 10 Hz). The 
second device was a 10x50 array including a cold 
readout electronics of switched FETs (SWIFET). 
Measurements of this array were done in a back- 
ground range of 5 x 10(exp 5) to 5 x 10(exp 11) Ph 
s(exp-1)cm(exp-2) and at operating temperatures be- 
tween 3.0 and 4.8 K. The NEP ranges from less than 
10(exp -18) at the lowest background to 2 x 10(exp - 
16) WHz(exp -1/2) at the highest flux. 
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PB$0-251604/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). 
High-Purity Silicon Soft X-ray Sensor Arrays. 
Doctoral thesis. 

S. A. S. Audet. 7 Jun 90, 105p 


The aim of the research presented in the thesis is to 
investigate the fundamental properties of two-dimen- 
sional position-sensitive soft X-ray sensors fabricated 
on high-purity silicon. Very little effort has been ex- 
pended for the development of sensors for the detec- 
tion of soft X-rays, i.e. electromagnetic radiation with 
energies between approximately 2-25 keV. The inter- 
actions that take place when electromagnetic radiation 
is incident upon silicon are discussed in Chapter 2. 
Soft X-rays are absorbed in silicon primarily by the 
photoelectric effect. High-purity silicon soft X-ray sen- 
sors, i.e. the elemental units of the sensor arrays, are 
theoretically characterized in Chapter 2. The total leak- 
age current in high-purity silicon soft X-ray sensors 
originates from three sources: from the surface, from 
thermal generation in the depletion region and from 
thermal generation in the undepleted regions. Electro- 
magnetic radiation incident upon a high-purity silicon 
soft X-ray sensor causes damage through the genera- 
tion of lattice displacement defects. However, if the 
energy of the incident radiation is below 130 keV, sig- 
nificant damage does not occur. Moreover, annealing 
techniques offer the possibility to reduce or eliminate 
the damage. High-purity silicon soft X-ray sensor 
arrays are theoretically characterized in Chapter 3. 
The fabrication of the high-purity silicon soft X-ray sen- 
sors and sensor arrays is detailed in Chapter 4. The 
process sequence developed to realize the high-purity 
silicon soft X-ray sensors could directly be utilized to 
fabricate the high-purity silicon soft X-ray sensor 
arrays based on the double-layer metalization tech- 
nique with the addition of two steps: a low-temperature 
deposition of silicon dioxide and a second layer metali- 
zation. The measurement system used for the detec- 
tion of soft X-radiation is detailed in Chapter 5. Experi- 
mental results are presented in Chapter 5. The leak- 
age currents obtained from the high-purity silicon soft 
X-ray sensors and sensor arrays were in good agree- 
ment with those values predicted by theory. The exper- 
imental resistance values of the polysilicon resistive 
structures were also in good agreement with what was 
predicted theoretically. The crosstalk associated with 
all the sensor array designs was consistently less than 
10%. The sensor arrays fabricated with the double- 
layer metalization technique employing polysilicon re- 
sistive structures had the lowest degree of crosstalk 
(less than 5%), while those sensor arrays fabricated 
with the double-layer metalization technique which 
were not associated with polysilicon resistive struc- 
tures had the best energy resolutions. 
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PB90-254590 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
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90 VOL. 90, No. 20 


Mean Lifetime Calculations of Quantum Weil Struc- 
tures: A Rigorous Analysis. 
Final rept. 
. K. Ghatak, |. C. Goyal, and R. L. Gallawa. 1990, 
p 
Pub. in IEEE (Institute of Electrica! and Electronics En- 
Se Jnl. of Quantum Electronics 26, n2 p305-310, 
‘eb 90. 


A matrix method which is applicable to an arbitrary po- 
tential variation represented by a set of linear functions 
such as multiple quantum well structures in the pres- 
ence of a static electric field is described. An analytical 
expression for the mean lifetime of the quasi-bound 
state of a single quantum well in the presence of a 
static electric field is obtained. 


Power & Signal Transmission Devices 


051,159 


AD-A222 989/6/GAR PC A09/MF A02 
Arizona State Univ., Tempe. Dept. of Electrical and 
Computer Engineering. 

Transient Signal Distortion and Coupling in Multi- 
layer Multiconductor MIC Microstrips. 

Final rept. 1 Apr 85-31 Mar 90. 

C. A. Balanis, and J. P. Gilb. 23 May 90, 198p ARO- 
21656.10-EL 

Contract DAAG29-85-K-0078 


The frequency dependent characteristics of symmetric 
coupled microstrips in multilayer structures are consid- 
ered in order to study transient signal distortion and 
coupling on these structures. Using the spectral 
domain approach with TEY (LSE) and TMY (LSM) 
modes, a simple recurrence relation is derived for the 
generalized Green’s function of arbitrary multilayer 
structures. The frequency domain approach is used in 
conjunction with the even/odd mode analysis to for- 
mulate the time domain response for both of the cou- 
pled lines. Numerical results are presented for single 
layer structures, showing the effects of substrate ma- 
terials, center conductor spacing, and line length. Re- 
sults for multilayer structures are also given, showing 
the effects of additional substrates and superstrates 
on the line parameters. A new method for equalizing 
the even and odd phase velocities, and thus control- 
ling the signal distortion and coupling, over a wide 
band of frequencies by properly selecting the dimen- 
sions and electrical properties of the substrate materi- 
als is presented. (RH) 
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High-temperature superconductors for space 
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J. R. Hull, and |. T. Myers. 4 Aug 89, 24p CONF- 
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Winter annual meeting of the American Society of Me- 
chanical Engineers, San Francisco, CA (USA), 10-15 
Dec 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Analysis of high-temperature superconductors (HTS) 
for space power transmission lines shows that they 
have the potential to provide low-weight alternatives to 
conventional power distribution systems, especially for 
line lengths greater than 100 m. The use of directional 
radiators, combined with the natural vacuum of space, 
offers the possibility of reducing or eliminating the heat 
flux from the environment that dominaies loss in ter- 
restrial systems. This leads to scaling laws that favor 
flat conductor —— From a total launch weight 
viewpoint, HTS transmission lines appear superior, 
even with presently attainable values of current densi- 
ty. 21 refs., 4 figs. 
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DE90010458/GAR 
Argonne National Lab., IL. 


PC A02/MF A01 


Effect of magnetic field on the critical current den- 
sity of bulk superconducting wires. 

M. T. Lanagan, U. Balachandran, C. A. Youngdahl, J. 
T. Dusek, and J. J. Picciolo. Nov 89, 9p CONF- 
891119-126 

Contract W-31109-ENG-38 

Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Bulk YBa(sub 2)Cu(sub 3)O7(minus)x (YBCO) wires 
and tubes were fabricated by a conventional extrusion 
technique and sintered above 900(degree)C. The criti- 
cal current density (Jc) was measured as a function of 
applied magnetic field at 77 K, and was found to de- 
crease significantly at fields below 100 G. A manifesta- 
tion of the magnetic field dependence of Jc is the cor- 
relation between critical current density and specimen 

jeometry. In addition, when a concentric magnetic 
ield was generated by passing a current though a 
copper wire, the external field from the wire could con- 
structively or destructively interfere with the magnetic 
field ee by current in the YBCO tube. Jc was 
found to increase by 10% when the current in the 
YBCO tube was — to the current in the copper 
wire. The large change in electrical properties with 
magnetic field has been attributed to weak link behav- 
ior at the grain boundaries. Batch to batch differences 
in the field dependence of Jc imply the possibility of 
reducing the dependence by processing modifications. 
10 refs., 3 figs. 
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MIC-90-03520/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Atmospheric corrosion of transmission line con- 
ductors: Literature review. 

A. Kalvins. c1989, 15p 


Transmission line conductors consist of strands of alu- 
minum wound around a core of galvanized steel. Many 
atmospheric pollutants such as SO2, NOx, and Cl- in 
the presence of proper meteorological conditions, high 
relative humidity, precipitation, fog or dew, will cause 
significant rates of corrosion of aluminum and zinc 
(galvanized steel). This report presents a brief review 
of the atmospheric pollutants, their reactions and the 
meteorological conditions responsible for the corro- 
sion of aluminum and galvanized steel in the atmos- 
phere. The information is related to transmission line 
conductors and identifies the pollutants and meteoro- 
— conditions which might affect the life of the con- 
luctors. 
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N90-21263/0/GAR PC A01/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
New Rectangular Waveguide to Coplanar Wave- 
uide Transition. 
. E. Ponchak, and R. N. Simons. 1990, 4p NAS 
1.15:102477, NASA-TM-102477 
Contract NAG3-816 
Presented at the 1990 IEEE Mtt-S International Micro- 
wave Symposium, Dallas, TX, 8-10 May 1990. 


A new rectangular waveguide to coplanar waveguide 
(CPW) transition is described. The transition uses a 
ridge in one of the broad walls of the waveguide and a 
nonradiating slot in the opposite wall to split and rotate 
the electromagnetic fields of the rectangular wave- 
guide TE10 mode into the CPW fields. 
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PB90-251455/GAR 
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A01) 
Hitachi Ltd., Tokyo (Japan). 
Development of High-Tc Superconducting Wire 
with High Critical Current ery 
T. Matsumoto, K. Aihara, and M. Seido. cFeb 90, 9p 
Included in Hitachi Review, v39 n1 p55-62 Feb 90. 


The discovery of superconductors with a critical tem- 
perature T(c) higher than the temperature of liquid ni- 
trogen (77 K), following the discovery of the high-T(c) 
superconductor in 1986, has stimulated the develop- 
ment of superconducting equipment operated with 
liquid nitrogen cooling. It is necessary to develop a 
high-T(c) superconducting wire with high critical cur- 
rent density for power applications such as supercon- 
ducting magnets. A silver sheathed superconducting 





tape has been developed using a special fabrication 
process. The critical current density J(c) has reached 
3300 A/sq cm and 10,000 A/sq cm at 77 K without an 
external magnetic field, for the tapes with Y-Ba-Cu-O 
and Tl-Ba/Sr-Ca-Cu-O superconducting cores respec- 
tively. The J(c)s in a magnetic field, however, are con- 
siderably lower. 


Resistive, Capacitive, & Inductive 
Components 
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Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


PC A05/MF A01 


This report investigates the fire characteristics and reli- 
ability of cast coil type transformers. A literature search 
was conducted and a questionnaire drafted requesting 
information from the manufacturers of cast coil type 
transformers. Abstracts from the National Fire Protec- 
tion Association were reviewed to locate possible fires 
involving cast coil transformers. Testing was per- 
formed by the Idaho National Engineering Laboratory 
and independent testing firms. Results of this research 
and general industry usage indicate that cast coil 
transformers reduce risk to the user compared to 
liquid-filled units, eliminate environmental impacts, are 
more efficient than most transformer designs, and add 
minimal risk to the facility in a fire situation. Cast coil 
transformers have a long record of operation and have 
to be reliable and efficient. 32 refs., 2 figs., 8 tabs. 
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PCB/transformer _techno-economic 
model: User manual. 

M. M. Plum, and R. M. Geimer. Feb 89, 39p EGG- 
EA-8245-Vol.2 
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analysis 


This model is designed to evaluate the economic via- 
bility of replacing or retrofilling a PCB transformer with 
numerous non-PCB transformer options. Replacement 
options include conventional, amorphous, amorphous- 
liquid filled, or amorphous-liquid filled-high perform- 
ance transformers. The retrofill option is the process 
that removes and disposes the existing PCB dielectric 
and replaces this with non-PCB dielectric. Depending 
on the data available, the skills of the user, and the 
intent of the analysis, there are three model options 
available to the user. For practical purposes, Level | 
requires the least amount of input data from the user 
while Level Ill requires the greatest quantity of data. 
This manual is designed for people who have a mini- 
mum of experience with Lotus 123 and are familiar 
with electrical transformers. This manual covers 
system requirements, how to install the model on your 
system, how to get started, how to move around in the 
model, how to make changes in the model data, how 
to print information, how to save your work, and how to 
exit from the model. 


051,167 

PB90-251190/GAR PC A07/MF A01 
Technische Hogeschool Delft (Netherlands). 
Integrated Silicon Flip-Flop Sensors. 

Doctoral thesis. 

W. Lian. 27 Apr 89, 133p 

Summary in Dutch. 


The thesis presents a class of silicon sensors, called 
flip-flop sensors. The flip-flop sensor is based on flip- 
flop circuitry, of which some components are replaced 
by elements that are sensitive to the parameter to be 
measured. The flip-flop sensor research study had 
three objectives: The first objective was to understand 
the operating principles of the flip-flop sensor with the 
subsequent development of analytical expressions, 


which would describe the flip-flop sensor characteris- 
tics. The second objective was to investigate the im- 
plementation of the flip-flop sensor in a standard IC 
process and to measure the flip-flop sensor character- 
istics through experiments. The last objective was to 
investigate the application of flip-flop sensors in 
sensor arrays. 
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nme Electric Industrial Co. Ltd., Moriguchi 


(Japan). 

High Speed Welding Head for Hermetic Sealing. 

H. Kuriaki. cApr 90, 7p 

Text in Japanese. 

= in National Technical Report, v36 n2 p26-31 


Hermetic-seal hn machines for crystal resonators 
are required to have high productivity, as crystal reso- 
nators are rapidly in great demand. The newly devel- 
oped high-s welding head has made possible 
high-speed operation by adopting the cam drive 
system, and has achieved an excellent following prop- 
erty by reducing the weight of the moving parts, reduc- 
ing the frictional resistance, and utilizing the restoring 
force of the welding pressure applied through an elas- 
tic body. This results in reduction of the momentary 
drop of the welding pressure by following the deforma- 
tion of the ring projection during welding. As a result, 
the head has made possible ring projection welding by 
the constant welding pressure method. Thus, the new 
welding head allows welding at 1-second machine 
time, which is about 1/2 of that by the conventional 
welding head. 
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PBS0-251828/GAR PC A03/MF A01 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). Sectie K. 

Onderzoek naar het Degauss Gedrag van de 
AFBU-Magneet B401 en de ESC-Magneten M1 and 
M4 met Behulp van het Simulatieprogramma 
‘PSPICE’ (investigation of the Application in 
‘PSPICE’ of the Jiles-Atherton Model for Non- 
Linear Magnetic Materials in Order to Predict the 
Degaussing of Magnets). 

A. van der Linden. Mar 90, 25p LINO-1990-1 

Text in Dutch; summary in English. 


‘PSpice’, a MicroSim computer code to simulate elec- 
trical circuits, is also able to describe non-linear mag- 
netic behavior, by means of the application of the Jiles- 
Atherton model. However, in the investigation the 
‘PSpice’ results show no agreement with the obvious 
relation between the parameters of the model and the 
well-known microscopic and macroscopic theory of 
magnetism. On the other hand, by means of'trial and 
error’ ‘PSpice’ simulations give a quantitative agree- 
ment with experimental data of magnet steel of the 
firm of ‘Sigmaphi’. Based on the results, the degauss- 
ing of magnets has been studied. 


Semiconductor Devices 
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AD-A222 598/5/GAR PC AO5/MF A0i 
Rockwell International, Thousand Oaks, CA. Micro- 
electronics Research and Development Center. 
Design and Fabrication of GaAs Mask Programma- 
ble Functions and Logic Array. Addendum. 

Final rept. 24 Jun 83-30 Sep 84. 

C. G. Kirkpatrick. Nov 85, 96p Rept no. 
MRDC41129.12FR-ADD 

Contracts F49620-83-C-0042, DARPA Order-3384 
Addendum to Rept. no. MRDC41129.12FR dated Nov 
85, AD-A168 786. 


The circuit elements designed for the Phase IIA effort 
of this program were reported on the ‘LSI/VLSI lon Im- 
planted Planar GaAs IC Processing’ Semi-Annual 
Technical Report. Data from the above report and 
other sources are included within this document for 
continuity without reference to previously submitted in- 
formation. Circuit designs were implemented using 
three basic approaches which included mask program- 
mable functions, storage logic arrays and custom de- 
signs. Included with the circuit elements were numer- 
ous test structures for collection of parametric and 
processing data. (jes) 
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AD-A222 630/6/GAR PC A01/MF A01 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Role of Surface Passivation in the integrated Proc- 
oon of MOS Structures. 

M. _ M. Lichr, S. R. Kasi, and G. W. 
Rubloff. 1990, 2p 


In order to achieve low defect densities and process 
simplification, future ULSI manufacturing is expected 
to incorporate multichamber integrated vacuum proc- 
essing equipment. This raises opportunities for new 
levels of contamination control, including microscopic 
reactive impurities as well as particles, but also intro- 
duces new questions about how to successfully inte- 
rate process steps such as preoxidation cleaning with 
thermal oxidation. In this paper we describe electrical 
properties of simple MOS capacitors — ina 
multichamber integrated ultrahigh vacuum (UHV) proc- 
essing system with in-situ analysis capabilities. This 
tem has allowed us to integrate the surface pre- 
clean steps with the thermal oxidation process without 
air exposure between the two. In-situ surface analysis 
has permitted characterization of the precleaned sur- 
face, particularly the concentration of oxide and 
oo present after different precleaning treatments. 
r 
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Not available NTIS 


Su Science. Volume 228, Numbers 1-3, April 
(1) 1990. Proceedings of the International Confer- 
ence (4th) on Modulated Semiconductor Struc- 
—_ Held in Ann Arbor, Michigan, on 17-21 July 
Final rept. 1 Jan-31 Dec 89. 

L. L. Chang, R. Merlin, and D. C. Tsui. 1 Apr 90, 
600p ARO-26396.1-PH-CF 

Grant DAAL03-89-G-0005 

Availability: Elsevier Science ee Co., 52 Van- 
derbilt Ave., New York, NY 10017 $228.50. No 
copies furnished by DTIC/NTIS. 


This volume contains papers presented at the Fourth 
International Conference on Modulated Semiconduc- 
tor Structures which was held at The University of 
Michigan in Ann Arbor, USA, July 17-21, 1989. The 
conference was attended by over 200 participants 
from 20 countries. The theme of focus was quantum 
heterostructures with a coverage of both materials and 
physics, in common with the earlier conferences held 
in Montpellier, France in 1987, Kyoto, Japan, in 1985, 
and in Pasadena, USA in 1982. Contents include: Epi- 
taxial metal(NiAl)-semiconductor(Ill-V) heterostruc- 
tures, Fabrication and electrical properties of ultrathin 
CoSi2/Si heterostructures, Magneto-transport in ul- 
trathin ErAs epitaxial layers buried in GaAs, Epitaxial 
growth and characterization of GaAs/Al/GaAs heter- 
ostructures. (jes) 
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AD-A222 890/6/GAR PC A04/MF A01 
University of Southern California, Los Angeles. 
Measurement of Deep Levels at inGaAs(P)/InP He- 
terojunctions. 

Final rept. 1 Sep 86-31 Dec 89. 

S. R. Forrest. 1 Apr 90, 699 ARO-23S06.4-EL 
Contract DAALO3-86-K-0155 


We have studied the properties of semiconductor he- 
terojunctions using several novel analytical and experi- 
mental techniques. A new, and highly accurate means 
for measuring the properties of heterojunctions has 
been demonstrated, where the measurements of the 
band offset energies can be made even in the pres- 
ence of high densities of interface charge. The tech- 
— developed have been applied to study both 
InGaAs/InP as well as HgCdTe/CdTe heterojunctions, 
affording the most accurate measurements obtained 
to date possible via the use of novel test structures 
consisting of organic-on-inorganic semi-conductor 
contact barrier diodes. Furthermore, we have ~ 
InGaAs/InP heterojunctions with the lowest defect 
densities yet reported, and obtained the surprising 
result that the defect charge density is independent of 
the degree of lattice mismatch. Keywords: Heterojunc- 
tions, InGaAs(P), InP, Capacitance. (JES) 
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a, Materials Advisory Board (NRC), Washington, 


Materials for High-Density Electronic Packaging 
and Interconnection. 

Rept. for 1987-1990. 

10 Apr 90, 154p Rept no. NMAB-449 

Contract MDA903-89-K-0078 


Electronic packaging and interconnections are the ele- 
ments that today limit the ultimate performance of ad- 
vanced electronic systems. Materials in use today and 
those becoming availabie are critically examined to as- 
certain what actions are needed for U.S. industry to 
compete favorably in the world market for advanced 
electronics. Materials and processes are discussed in 
terms of the final properties achievable and systems 
design compatibility. Weak points in the domestic in- 
dustrial capability, including technical, industrial philos- 
ophy, and political, are identified. Recommendations 
are presented for actions that could help U.S. industry 
regain its former leadership position in advanced semi- 
conductor systems production. (rh) 
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PC A11/MF A02 


Application of Response Surface Methodology to 
— of the Reactive lon Etching of Poly- 


Master's thesis. 
J. A. Stine. Aug 90, 245p 


The goal of this research was to learn an empirical pro- 
cedure for process optimizing and to apply it to the re- 
active ion etching (RIE) of polysilicon. The procedure 
chosen was Response Surface Methodology (RSM). 
RSM is explained in terms of the techniques of experi- 
mental design; factor evaluation using designed ex- 
periments; model building using experimentally ob- 
tained data and least squares regression; and model 
analysis using the method of steepest ascent, canoni- 
cal analysis, and the method of ridge analysis. These 
techniques are combined into a generic flow chart that 
outlines the organization of a response surface study 
for process optimizing. This organization is then used 
to plan and begin the optimizing of the RIE of polysili- 
con in a chlorine and helium plasma. Two responses 
were Critical to the optimizing of this process, polysili- 
con-to-oxide selectivity and anisotropy. The four fac- 
tors: helium flow rate, chlorine flow rate, electrode 
power, and chamber pressure, were found to be signif- 
icant in their effects on these responses and were 
used as the variable parameters for optimizing the 
process. But the study revealed that a fifth parameter, 
the initial photoresist profile, had a dominant effect on 
the anisotropy results due to the low polysilicon-to- 
photoresist selectivity. Keywords: Response surface 
methodology, Empirical model building, Theses, Proc- 
ess optimizing, Least squares regression, Design of 
experiments, Reactive ion etching, Integrated circuits. 
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Middle East Technical Univ., Ankara (Turkey). 
International Conference on Beam-Solid Interac- 
tions Held in Ankara, Turkey on April 24-28, 1989. 
Apr 89, 30p 


This Conference Program includes: Cold fusion in Italy; 
Methods and applications of laser chemical process- 
ing for microelectronics; Photo-engineering of thin film 
structures; Fundamental mechanisms in laser assisted 
evaporation; Atom beam - surface interactions; Argon 
laser deposition of microelectronic materials; Deposi- 
tion of dielectric and semiconductor thin films by laser 
assisted evaporation; Laser evaporation of some 
metals and compounds for matrix isolation spectros- 
copy; Photon-beam assisted epitaxy of II-VI semicon- 
ductors; Laser processing of semiconductors; Numeri- 
cal models in laser processing of semiconductors; 
Probing semiconductor interfaces by photoemission 
and raman spectroscopies; and Characterization of 
laser intermixed superlattice materials using scanning 
photoluminescence, Raman Spectroscopy and Auger 
Profiling. Keywords: Symposia, Optical properties, 
Photoconductivity, Quantum wells, Tunneling electron 
beams, Rutherford backscattering and ae lon 
implantation, Engineering materials, Beam-solid, Inter- 
actions, Lasers. (jg) 
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—— International, Thousand Oaks, CA. Science 
nter. 


92 VOL. 90, No. 20 


Heterojunction Bipolar Transistor Technology. 
Final technical rept. 15 Sep 84-14 Sep 86. 

P. M. Asbeck. 14 Sep 86, 89p Rept no. SC5497.FR 
Contract N00014-84-C-0480, ARPA Order-5075 
Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Prior to the start of this program, the demonstrations of 
high-speed ECL-type circuits GaAlAs/GaAs HBT tech- 
nology had been limited to a few very small circuits 
such as ring oscillators, and frequency dividers. The 
high operating frequency of those circuits, the pros- 
pects of relatively straightforward scale-up to higher in- 
tegration levels, and the projections of much higher 
possible speeds according to simulations indicated 
that the ECL approach with HBTs was worthwhile ex- 
ploring further. A key objective in the formulation of the 
present program was to identify any major stumbling 
blocks that might prevent the technology from being 
later inserted into systems, including major yield or uni- 
formity problems, reliability or radiation hardness 
issues, excessive temperature sensitivity, etc. Another 
objective was to investigate whether HBT circuits 
could lead to major improvements in the speed/ 
power/noise performance of interchip communication 
Circuits (output drivers and receivers) with respect to 
GaAs MESFET circuits, by making use of the high 
drive capability of bipolars (particularly in conjunction 
with complementary output circuits to eliminate the 
common-ground inductance noise). A final objective 
was to demonstrate applications-oriented HBT circuits 
with state-of-the-art performance. Accordingly, there 
were three tasks within the program. (rh) 
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The assumptions, approximations, and uncertainty in 
the 1-MeV equivalent silicon damage methodology are 
reviewed. A new silicon displacement kerma function, 
based on ENDF/B-VI cross sections, is presented and 
its shape is experimentally confirmed. The issue of an 
associated 1-MeV equivalent reference kerma value is 
discussed. 19 refs., 4 figs. 
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We find that the anneal of trapped holes can be pre- 
dicted through the use of a first order thermal emission 
model. This model allows accurate prediction of long 
term hole anneal from short term laboratory measure- 
ments. 9 refs., 5 figs. 
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Radiation-induced interface traps in Si-gate MOS de- 
vices follow an E(sup (minus)1/2) electric field de- 


pendence for E (ge) +0.13 MV/cm when electron- 
hole recombination effects are included. A hybrid 
model involving hole trapping and hydrogen transport 
is suggested. 20 refs., 4 figs. 
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PIC’s (Power Integrated Circuits) are becoming in- 
creasingly important because they allow integration of 
high-voltage and high-current power transistors, preci- 
sion linear control circuitry, and low-voltage logic gates 
on the same monolithic chip. Integration of power and 
control functions provide benefits in reduced weight 
and size, enhanced reliability, and lower costs over 
conventional designs using these same components 
packaged separately. However, commercial PIC tech- 
nologies, including AT&T’s commercial BCDMOS 
technology, are susceptible to failure in radiation envi- 
ronments. The relative lack of radiation hardness of 
the AT&T BCDMOS technology was previously report- 
ed at this conference. Radiation hardening of PIC tech- 
nologies is significantly more difficult than for other IC 
technologies, primarily because of the integration of 
many different types of devices into the technology. To 
facilitate integration, different devices share process- 
ing sequences. Thus, no one device can be optimized 
independently of the remaining devices. Since each 
device has its own distinct radiation response, this 
adds another set of constraints on the optimization of 
the overall technology from the point of view of device 
performance and radiation response. The high-voltage 
Ps perso further complicates efforts to harden a 
PIC technology. Modifying one device to optimize one 
aspect of its performance can severely impact all the 
other devices in the technology. 4 refs., 5 figs. 
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This report documents the design, development, and 
testing of the SA2859, a diffused planar epitaxial sili- 
con controlled rectifier manufactured by Texas Instru- 
ments (Tl). 18 figs., 35 tabs. 
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A multichip silicon-on-silicon packaging technology 
has been developed which incorporates laser-pat- 
terned thin-film interconnects. This technology is par- 
ticularly suited for application in high speed, high 
power, and high I/O systems where its unique charac- 
teristics provide many advantages over more tradition- 
al methods. The laser-patterned thin-film intercon- 
nects allow higher |/O densities and better electrical 
performance than wire bonds or TAB. The face-up, 
thin-film eutectic die attach technique used provides 
much lower thermal resistance between the substrate 
and the chips than solder bump die attach can 





achieve. In addition, laser-patterned interconnects 

demonstrate superior ruggedness and fatigue resist- 

ance under thermomechanical cycling and shock. This 

technology has been used to produce a 10-chip 

memory module, samples of which have been tested 

: — methods of MIL-STD 883C. 25 refs., 2 figs., 
S. 
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The influence of titanium additions on the microstruc- 
ture of Au--Ge--Ni ohmic contacts on gallium arsenide 
has been evaluated. Sequentially deposited layers of 
Ge, Au and Ni were topped with a titanium layer. The 
titanium formed a native titanium oxide on the upper 
surface of the contact which helped to maintain a con- 
tinuous film during the anneai. Both the as-deposited 
and the annealed microstructures were studied with 
the use of electron microscopy techniques. In order to 
examine thoroughly the various phases which form in 
the annealed contact, unique specimen pr ation 
procedures were used to fabricate a single plan-view 
specimen in which it was possible to examine the mi- 
crostructure at various depths. 13 refs., 9 figs. (ERA 
citation 15:032537) 
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We measured the equivalent noise charge of a-Si:H 
pin diodes (5 (approximately) 45(mu)m i-layer) with a 
pulse shaping time of 2.5 (mu)sec under reverse 
biases up to 30 V/(mu)m and analyzed it as a four 
component noise source. The frequency spectra of 1/f 
noise on the soft-breakdown region and of the Nyquist 
noise from contact resistance of diodes were meas- 
ured. Using the conversion equations for a CR-RC 
shaper, we identified the contact resistance noise and 
the 1/f noise as the main noise sources in the low bias 
and high bias — respectively. The 1/f noise of a- 
Si:H TFTs with channel length of 15 (mu)m was meas- 
ured to be the dominant component up to 
(approximately) 100kHz for both saturation and linear 
regions. 15 refs., 7 figs. (ERA citation 15:032977) 
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Microwave-detected photoconductance decay 
((mu)W-PCD) provides a contactless measurement of 
the recombination lifetime of free carriers in semicon- 
ductors following a pulse of optical excitation. Several 
complications in interpreting the results obtained by 
this method have prevented its widespread accept- 
ance. In this paper, detailed models are proposed and 
verified experimentally using a commercially-available 
apparatus. The model adequately predicts the behav- 
ior of the microwave reflectance as a function of wafer 
conductivity and system configuration. A new light- 
based variation of the technique is described which 
makes it possible to characterize lifetime as a function 
of excess carrier density. This capability makes it pos- 


sible to measure the emitter saturation current density 
for diffusions in high-resistivity wafers, a valuable proc- 
ess control tool. 4 refs., 8 figs., 1 tab. (ERA citation 
15:035359) 
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In order to evaluate radiation resistance of semicon- 
ductor devices which are used in radiation environ- 
ments of artificial satellites and nuclear power plants, 
effects of radiation on the DC gain, leak current and 
switching time of typical transistor devices were inves- 
tigated. Tested devices are PNP bi-polar transistor 
(2SB603), NPN bi-polar transistor (2SC764) and power 
MOS transistor (2SK458). Irradiation were carried out 
by Cobalt-60 gamma rays and electron beams of 1 and 
2 MeV at exposure rates ranging from 10(sup 2) to 
10(sup 6) R/h, and at temperature ranging from - 
40degC to 100degC. The following results were ob- 
tained. (1) 2SB603: Changes of the DC gain and leak 
current are larger in low exposure rate irradiations, and 
large exposure rate dependency is observed. The DC 
gain change is based on mainly increase of the base 
current. The exposure rate dependency is observed in 
the reverse saturation current and voltage, but in the 
switching time. (2) 2SC764: The exposure rate and 
temperature dependencies on irradiation effect are not 
clear, and the radiation resistance is over two orders 
higher than 2SB603 in the various properties. (3) 
2SK458: The exposure rate and temperature depend- 
encies on irradiation effect are small. (4) Irradiation 
effect on 2SB603 by electron beams is smaller than 
that by gamma-rays, and the exposure rate effect is 
observed. No difference between electron beams and 
amma rays is observed for 2SC764 and 2SK458. 
author). (ERA citation 15:028920) 
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Two types of TAB (Tape Automated Bonding) ma- 
chines have been developed. One is the standard con- 
cept of IC bonding machine, and the other is a ~~ 
speed, high-precision TAB machine. The new ILB 
(Inner Lead Bonder) used in the standard machine 
allows high-density precise positioning of a multiple IC 
onto the film with film carrier IC provision, a newly de- 
veloped ceramic bonding tool. Also, the new OLB 
(Outer Lead Bonder) allows precise IC bonding by the 
YAG laser soldering technology, featuring flexible 
bonding, which makes SMT (Surface Mounting Tech- 
nology) licable to conventional QFP (Quad Flat 
Package) ICs as well as TAB technology. For the high- 

, high-precision type, a precise inner lead bond- 
ing of 90 mu leads in 2 seconds, and outer lead bond- 
ing of 100 mu leads in 4.5 seconds have been 
achieved at the world level. 
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The operating principle and characteristics of a field- 
effect superconducting transistor using superconduc- 
tors and a semiconductor were studied. For the appli- 
cation of superconducting materials to electronics, it is 
necessary to develop a superconducting transistor, i.e. 
a superconducting device with a transistor-type struc- 
ture. In this study, a superconducting transistor was re- 
alized and superconducting current was controlled by 
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the application of control voltage. The principle behind 
this device is the control of the superconducting wave 
functions and is different from that of conventional 
semiconductor transistors. It is expected to be a super- 
conducting device of high switching speed and low 
power dissipation. 
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A deposition system for forming thin films by using two 
kinds of low-energy ion beams has been developed. 
By simultaneous irradiation with mass-separated 
Ta(+) ion beam and o: n ion beam, pure and stoi- 
chiometric Ta2O05 thin films were obtained at room 
temperature. The leakage current of the 30nm thick 
Ta2065 film at 500 deg C annealing was 7.3 times 10(- 
7) A/sq cm at -5V applied vo! . Thin films of TaOx, 
WOx, and MoOx were deposited on Si substrates. The 
silicon contaminations in these films were closely cor- 
related to the beam energy. The best condition of the 
beam energy can be predicted by the standard free 
energy of film formation. 
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SrTiO3 and ZnO thin films have been formed on silicon 
or glass substrates by a laser sputtering method which 
uses excimer laser of 248nm wavelength at 15Hz fre- 
quency. The SrTiO3 films have high packing density, 
and contain two kinds of particle lumps of 0.1- to 0.8 
mu diameter. Stoichiometric SrTiO3 films of uniform 
depth profiles have been obtained by this method at 
room temperature. The ZnO films are of a hexagonal 
system with 4- to 30nm particle diameter. In the ZnO 
films, the number of particle lumps of over 0.1 mu di- 
ameter is within 10% of that in the SrTiO3 films. When 
the substrate temperature is increased to 200 deg C, 
the films become highly oriented to the c axis. 
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The report discusses hole injection in amorphous-sili- 
con films and the determination of the electric field at 
material interfaces. Chapter 1 is a general introduction. 
As an illustration the recombination process in amor- 
phous silicon is discussed from the time-resolved 
microwave-conductivity experiment. In chapter 2, a 
few practical points related to the fabrication of amor- 
phous-silicon structures, thin p-type microcrystalline 
films and interfaces between p-type layers and un- 
doped layers are discussed. Hole injection in amor- 
phous silicon is discussed in chapter 3. For the de- 
scription of hole injection a computer program was de- 
veloped which solves the semiconductor equations in 
the stationary situation. The electric fields in the deple- 
tion region of the molybdenum amorphous-silicon 
interface of a Schottky diode and of the p-i interface of 
a solar cell are discussed in chapter 4 from the time- 
resolved photoconductivity experiment. 
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The issue contains technical reports on: Intelligent 
Building Systems Edition. Table of Contents: Mitsubi- 
shi Intelligent Building System and Services; A Con- 
ceptual Design of System Integration for Intelligent 
Building Systems and Services; An Intelligent Lobby 
System for the Karukozaka MN Building; An Intelligent 
Building System for the JBP Oval; A Group Remote- 
Monitoring System for the Shinrin Park Apartment 
House Complex; A Building Automation System for the 
Marunouchi Renewal Project; Reactive lon Etching 
Technology for Semiconductor Lasers; High Precision 
Positioning Technology. 


General 
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Aluminum oxide films deposited over amorphous 
carbon(alpha-C:H) planarizing layers have been inves- 
tigated as imaging layers for 193-nm excimer laser li- 
thography. The AlOx films were deposited by ion beam 
deposition, e-beam evaporation, or sputter deposition. 
The films have been analyzed by Auger electron spec- 
troscopy and x-ray photoelectron spectroscopy. De- 
pending on the deposition conditions, AlOx films with 
compositions varying from metallic to fully oxidized Al 
can be formed. The optical appearance of these films 
varies from highly reflective for metallic Al to highly 
transparent for fully oxidized layers. Using pulsed 193- 
nm radiation from an ArF excimer laser, the single- 
pulse self-development threshold energy is similar for 
films with different compositions when the film reflec- 
tivity is taken into account. It was found that pure Al 
films and highly oxidized A1 films do not provide good 
adhesion on alpha-C:H layers and have a tendency to 
peel during laser exposure. Keywords: Aluminum 
oxides, Excimer laser lithography, lon beam deposi- 
tion. (JES) 
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The discovery in 1987 of high temperature supercon- 
ductivity (HTSC) in ceramic oxide compounds has 
given the Electronic Warfare and Microwave communi- 
ty another technology to help reach some of their most 
demanding goals. The near term applications will be in 
passive microwave components, providing reduced in- 
sertion loss, smaller circuit and device size, and higher 
quality factor circuitry with less heat dissipation. Other 
applications are farther away and may not have even 
been conceived as of yet. All applications need to be 
assessed for their overall payoff compared to conven- 
tional technology to determine if the benefits of using 
superconductivity warrant cryogenic cooling. Key- 
words: Superconductivity; High temperature supercon- 
cor Oh Electronic warfare; Thin film superconducti- 
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Resonant Coupling through a Slot to a Loaded Cy- 
lindrical Cavity - Experimental Results. 

Final technical rept. 
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The effect of cavity geometry on the energy coupled 
through a slot aperture is investigated through the use 
of planar mappings of the internal cavity field. A copper 
cylinder, closed at both ends, is constructed with 
copper ‘nesh sections incorporated at the ends of the 
cylinder and in the cylinder wall opposite a thin slot 
aperture placed in the wall. The frequencies used for 
testing are 2-4 GHz. Internal field mapping is accom- 
plished by placing thin carbon-loaded sheets in the 
plane of interest and recording the digitized tempera- 
ture distribution using an infrared scanning system. 
The sheets are calibrated such that the temperature 
data is transformed to current densities or electric field 
strengths. Using several positions for the detection 
material, a three-dimensional field profile is obtained. 
The onset of the internal cavity resonance is studied 
as it is related to the energy coupled through small ap- 
ertures. Keywords: Electromagnetic compatibility; 
Electromagnetic coupling. (jhd) 
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In this report some approaches have been suggested 
for dealing with the system coupling problem through 
their back doors. One approach is to synthesize the 
whole solution form the its parts, which can be approxi- 
mately calculated individually--the so-called decompo- 
sition approach. The critical parameter in this ap- 
proach is the Q-factor of the loaded cavity, the ap- 
proach to determining which is yet to be found. The 
concepts of zeros and poles has also been put forward 
to simplify the picture of system back-door coupling, 
especially for sources with a few frequency param- 
eters, such as carrier frequency, bandwidth and modu- 
lation frequency. The parameters in this approach are 
the poles and residues. One may be able to guess the 
locations of a few important poles. The residues, on 
the other hand, are difficult to estimate. Perhaps a sta- 
tistical and empirical treatment is needed. The prob- 
lem of effects optimization has been formulated in 
terms of minimizing the on-target fluence (or power 
density) required for a probability of effects equal to or 
greater than a prescribed value. The approach de- 
pends critically on the output of the assessment of the 
target of interest. 7 refs., 15 figs., 1 tab. 
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The feasibility of a continuous-wave, distance-measur- 
ing technique for measuring the distance from a 
spacecraft antenna to a highly ionized plasma surface 
is examined. The reflection coefficient angle is com- 
puted for several aperture models. It is concluded that 
aperture size and the presence of a nonablating di- 
electric cover over the antenna are critical factors. 
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The National Institute of Standards and Technology 
assisted the Harry Diamond Laboratories in an effort to 
develop plans for a new program of research in elec- 
tronics assembly technology. The need for research 


was investigated in the domains of precision a 
ing, system integration, and process control. Rather 
than engineering design problems, the emphasis was 
on principles, techniques, and standards that could 
help eliminate obstacles to widespread adoption of 
state-of-the-art technology in assembly plants. Current 
popular assembly methods as well as emerging new 
trends were studied. Research projects are recom- 
mended in the areas of (1) flexibility of equipment, (2) 
precision handling of components, (3) equipment inter- 
faces, (4) equipment programmability, and (5) statisti- 
cal process control. 
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A digital AC servo control system has been developed 
to meet the highly technical requirements for the driv- 
ing source for industrial robots and machine tools. The 
control circuit, using a digital signal processor (DSP), 
consists of all digital circuits including the current loop. 
It realizes high-precision, high-response control by 
several servo control technologies. It performs the 
software servo control of 2-axis AC servo motors, 
which makes various applications easy by changing 
the parameters. The AC servo driver is of the wireless 
type, allowing external mounting of the radiator por- 
tion, for automatic operation in manufacturing and for 
miniaturization. 


051,201 
PB90-251414/GAR PC A05/MF A01 
Hitachi Ltd., Tokyo (Japan). 

Hitachi Review, Vol. 39, No. 1, February 1990. Su- 
perconducting Technology. 

cFeb 90, 82p 

See also PB90-251422 through PB90-251455 and 
PB90-212408. 


Contents: High-Field Superconducting Magnets and 
Related New Technologies; LCT Superconductin 
Magnets for Fusion Power; Development of 10- 
(Nb,Ti)3Sn_ Forced-Flow Cooled Superconducting 
Coils; Key Technologies of Superconducting Genera- 
tor; Compact Superconducting Magnets for Magnetic 
Resonance Imaging; The Field-Effect Superconduct- 
ing Transistor; The Dynamics of Fluxons in High-Tem- 
perature Superconductors; Preparation and Structural 
Characterization of Tl-Sr-Ca-Cu-O Superconducting 
Materials; Development of High-T(c) Superconducting 
Wire with High Critical Current Density; High- Tempera- 
ture Superconductor Films. 
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PB90-254673 Not available NTIS 
National Inst. of Standards and Technology (INEL), 
Boulder, CO. Electromagnetic Fields Div. 

Electric and Magnetic Dipole Radiation in a 
Random Medium. 

Final rept. 

D. A. Hill. 1990, 15p 

Pub. in Electromagnetics 10, p279-292 1990. 


Electric and magnetic dipole radiation are studied for a 
medium where random, small-scale inhomogeneities 
are confined to a spherical shell region. Numerical re- 
sults are presented for both the far-field pattern and 
the total radiated power. When the random inhomo- 
geneities are located in the near field of the source, an 
electric dipole radiates a larger incoherent field than a 
magnetic dipole because of the electric dipole’s larger 
reactive electric field. 
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PB90-254681 Not available NTIS. 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Fields Div. 

Magnetic Dipole Excitation of an Insulated Con- 
ductor of Finite Length. 

Final rept. 

D. A. Hill. 1990, 7p 

See also PB89-171664. 





Pub. in IEEE (Institute of Electrical and Electronics En- 
[orem Transactions on Geoscience and Remote 
nsing 28, n3 p289-294 May 90. 


Excitation of currents on an insulated conductor of 
finite length with —— terminations is studied for a 
magnetic dipole source. For matched terminations, the 
results agree closely with previous results for an infi- 
nitely long conductor, but other terminations produce 
end reflections that cause standing waves. Specific 
calculations are presented for a vertical magnetic 
dipole source, because this source produces the ap- 
propriate horizontal electric field and could be used in 
a borehole-to-borehole configuration. Numerical re- 
sults for the induced current and secondary magnetic 
field indicate that long conductors produce a strong 
anomaly over a broad frequency range for any type of 
termination. 
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PB90-254699 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Boulder, CO. Electromagnetic Fields Div. 

Propagation along a Two-Wire Line Located at the 

Air-Earth Interface. 

Final rept. 

D. A. Hill, and L. R. Anderson. 1990, 4p 

Sponsored by Army Belvoir Research Development 

and Engineering Center, Fort Belvoir, VA. 

Pub. in IEEE (Institute of Electrical and Electronics En- 

Ee Transactions on Geoscience and Remote 
Nsing 28, n3 p400-402 May 90. 


A simple quasi-static expression has been derived for 
the propagation constant of a two-wire transmission 
line located at the air-earth interface. A numerical solu- 
tion of the mode equation shows that the quasi-static 
approximation is valid when the wire separation is 
much less than a free-space wavelength. The quasi- 
static approximation can be used to determine the 
complex dielectric constant of the earth from measure- 
ments of either the propagation constant or the char- 
acteristic impedance of the transmission line. 


051,205 
PB90-255381/GAR 


PC A03/MF A01 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Semiconductor Electronics Div. 

Center for Electronics and Electrical Engineering 

Technical Progress Bulletin Covering Center Pro- 
grams, October to December 1989, with 1990 

CEEE Events Calendar. 

J. A. Gonzalez. Jun 90, 46p NISTIR-4323 

See also PB90-188095. 


This is the twenty-ninth issue of a quarterly publication 
providing information on the technical work of the Na- 
tional Institute of Standards and Technology (formerly 
the National Bureau of Standards) Center for Electron- 
ics and Electrical En qe The issue of the CEEE 
Technical Progress Bulletin covers the fourth quarter 
of calendar year 1989. Abstracts are provided by tech- 
nical area for both published papers and papers ap- 
proved by NIST for publication. 
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AD-A223 097/7/GAR PC A03/MF A01 
Frank J. Seiler Research Lab., United States Air Force 
Academy, CO. 

Evaluation of Room-Temperature Chioroaluminate 
Molten Salts as Electrolytes for High Energy Den- 
sity Batteries. 

Final rept. Jun 88-Apr 90. 

R. L. Vaughn. Apr 90, 33p Rept no. FISRL-TR-90- 
0001 


This report reviews past battery studies using room- 
temperature chloroaluminate electrolytes, pointing out 
problems experienced. The report then summarizes 
attempts to circumvent these problems. A cell is de- 
scribed that uses a sodium anode, a copper (Il) chlo- 
ride cathode, and room-temperature chloroaluminate 


electrolyte buffered to the neutral composition. Cells 
give an open circuit — greater than 2.75 volts and 
discharge near 1 milliAmperes per centimeters 
squared at voltages greater than 2 volts for more than 
20 hours. Cell failure is attributed to the formation of a 
nonconductive coating on the sodium electrode. Sug- 
gestions for future studies are presented. While the 
room-temperature chlioroaluminates appear suitable 
for high-voltage, low-current batteries, their physical 
properties may limit their potential for + energy den- 
sity batteries. Keywords: Battery, LiCl, Electrode, KCI, 
Molten salt, Electrodes, Sodium, Chloroaluminate, 
-— High energy density batteries, lonic liquids. 


051,207 
DE90009707/GAR 
Argonne National Lab.., IL. 
Current distribution in cylindrical porous elec- 
trodes. 

S: L. Marshall. 1990, 24p CONF-900562-4 

Contract W-31109-ENG-38 

Spring meeting of the Electrochemical Society, Mon- 
treal (Canada), 6-11 May 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A pee solution of the equations defining the poten- 
tial distribution in porous electrodes is derived. Finite 
conductivity of the metallic matrix is considered. The 
results are used to determine axially symmetric poten- 
tial and current distributions in cylindrical porous elec- 
trode in cases where current flow is radial. Values of 
the matrix:electrolyte conductivity ratio for which the 
limiting case of an infinitely conductive matrix is closely 
approached are determined. A formula for the area- 
specific resistance is given, and a procedure for opti- 
mizing electrode thickness with respect to transfer cur- 
rent uniformity is described. Deviations from one-di- 
mensional current distribution that result from specifi- 
cation of nonuniform current density at the boundary 
are considered. 18 refs., 7 figs. 
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DE90009740/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Resistivity measurements of halide-salt/MgO sep- 
arators for thermal cells. 

L. Redey, M. McParland, and R. Guidotti. 1990, 5p 
SAND-89-2342C, CONF-9006146-5 

Contract AC04-76DP00789 

International power sources symposium (34th), Cherry 
Hill, NJ (USA), 25-28 Jun 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Resistivities of 20 compositions of halide-salt/MgO 
mixtures (various selections and percentages of LIF, 
LiCl, LiBr, KCI, KBr, CsBr, and MgO) to be used in Li- 
alloy/metal sulfide cells have been measured at tem- 
peratures between the melting point of a particular 
mixture and 500(degrees)C. The resistivities were de- 
termined with cold-pressed electrolyte-binder pellets 
by using a special cell and DC measuring technique. 
Temperature, salt composition, and MgO content were 
found to have a strong influence on resistivity. These 
factors are listed in decreasing order of the magnitude 
of the effect. The fabrication density (porosity) of the 
pellet also has some effect on resistivity. These meas- 
ured resistivities provide a data base to select optimum 
compositions of electrolyte-binder pellets for LiSi/ 
FeS(sub 2) thermal batteries and to calculate area- 
specific resistances of these components for battery 
modeling and optimization. 5 refs., 7 figs. (ERA citation 
15:032441) 
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DE90010659/GAR PC A01 
Sandia National Labs., Albuquerque, NM. 
— study of Li-alloy/FeS2 thermal 
ce 


R. A. Guidotti, F. W. Reinhardt, and J. A. Smaga. 
1990, 4p SAND-89-2229C, CONF-90061 46-4 
Contract AC04-76DP00789 

International power sources sy § one (34th), Cherry 
Hill, NJ (USA), 25-28 Jun 1990. nsored by Depart- 
ment of Energy, Washington, DC. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


The capacities of Li-alloy/FeS(sub 2)thermal batteries 
are influenced by the extent of self-discharge reac- 
tions that occur during operation. For some thermal- 
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battery applications involving open-circuit (i.e., “wet- 
stand”) conditions, this self-discharge can result in a 
significant loss incapacity. A study was undertaken to 
obtain a better understanding of the factors influencing 
the self-discharge of thermal cells, such as tempera- 
ture, electrolyte composition, and processing of the 
catholyte (i.e., lithiation and fusion). The cells were dis- 
charged after prescribed times at open circuit under 
isothermal conditions and the capacity to a cutoff volt- 
age was measured. Postmortem characterization of 
the cells was used to correlate the results of the elec- 
trochemical experiments. 4 refs., 8 figs., 1 tab. (ERA 
citation 15:032440) 


051,210 
DE90010884/GAR PC A03/MF A01 
EG and G Idaho, Inc., idaho Falls. 

Application of u ors in electric vehicle 
propulsion systems. 

A. F. Burke, J. E. Hardin, and E. J. Dowgiallo. 1990, 
18p EGG-M-90200, CONF-90061 46-6 

Contract AC07-761D01570 

International power sources symposium (34th), Cherry 
Hill, NJ (USA), 25-28 Jun 1990. nsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 

Simulations of electric vehicles utilizing hybrid power 
sources showed that load leveling the main storage 
battery is a promising approach for reducing the 
design power requirements for the battery and increas- 
ing battery life. Significantly increased vehicle range 
should also result for batteries, which have been opti- 
mized for energy density at the lower peak power re- 
quirements made possible by load leveling. Consider- 
ation of the characteristics of ultracapacitors and bipo- 
lar lead-acid pulse batteries for the pulse power device 
indicate either device could be used, but the efficiency 
of the system would be greater by about 10% using 
the ultracapcitors. (ERA citation 15:032523) 


051,211 
DE90010907/GAR PC A20/MF A03 
EG andG a Inc., Idaho Falls. 

Assessment of battery —— for electric 
vehicles. Volume 2, Appendices: Part 1. 

G. L. Henriksen. Feb 90, 475p DOE/ID/ 10243-2- 
Vol.2-App.-Pt.1, MISC-90024-Vol. 2-App.-Pt.1 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


To help guide future EV battery R&D programs, the US 
Department of Energy (DOE) commissioned a com- 
prehensive assessment of viable secondary battery 
technologies. A total of 55 battery developers --from 
the United States, Canada, Europe, Asia, and Africa --- 
were solicited to submit battery design concepts for an 
“Improved Dual-Shaft Electne Propulsion” (IDSEP) 
van. A team of 7 representatives from DOE laborato- 
ries and 10 independent EV and Battery consultants 
evaluated 42 design concepts. Using six criteria--five 
technical/economic criteria and a maturity/technical 
barriers criterion --- the Assessment Team identified 
12 most-promising batteries. This document Volume 2, 
Part 1 provides the following appendices to the report: 
information solicitation package; listing of battery tech- 
nology developers; improved dual-shaft electric pro- 
pulsion van; and battery design concepts. (ERA cita- 
tion 15:034488) 
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DE90010914/GAR 

EG and G Idaho, Inc., Idaho Falls. 

INEL battery data base. 

A. F. Burke, J. E. Hardin, and D. M. Kiser. 1990, 12p 

EGG-M-90202, CONF-9004196-1 

Contract ACO7-761D01570 

International Lead Zinc Research Organization meet- 

ing, San Francisco, CA (USA), 27-28 Apr 1990. Spon- 
sored of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The Department of Energy (DOE) has established a 
Battery Data Base for electric vehicle applications at 
the Idaho National Engineering Laboratory (INEL). The 
objectives of the Data Base are to collect, store, and 
make available to the electric vehicle community bat- 
tery data from the INEL. Argonne National Laboratory, 
Sandia National Laboratory, and DOE battery contrac- 
tors in forms appropriate for evaluating the batteries in 
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electric vehicles. The Data Base currently includes 
data from over 500 test on 15 batteries of 5 different 
types. The data (over 120 MB) is stored on a 760 MB 
harddisk attached to a MicroVax 2. PC-based software 
to access the data has been developed on the IBM 
PS/2 using dBASE 4. The initial version of the Data 
Base to be distributed on a single floppy disk is nearly 
complete. The first release will include the physical 
characteristics of the batteries, summary tables show- 
ing the test results for each cycle of the battery test 
programs, and some constant power discharge data 
for the batteries. Later versions of the Data Base will 
include second-by-second peak power and SFUDS 
data, which will require several floppy of Bernoulli 
disks to store the data. 2 refs., 4 figs. (ERA citation 
15:034832) 


051,213 
DE90010926/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Laboratory testing of chloride 3ET205 6 voit trac- 
tion battery. 

J. E. Hardin. Oct 89, 24p EGG-EP-8919 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The purpose of this report is to describe the testing 
performed on the Chloride 3ET205 6 volt traction 
batery by the INEL Battery Laboratory, to present the 
results and conclusions of this testing, and to make 

opriate recommendations. The Chloride 3ET205 
is a tubular plate lead-acid battery made in England by 
the Chloride Battery Company and imported into the 
US. The traction battery division of Chloride has been 
sold, although Chloride assured its customers that the 
3ET205 would continue to be available for their con- 
sumption. The new owners of the factory are Tudor 
and Fulman of France. The joint venture company 
name is C. E. Ac. It is our understanding that all orders 
are to be sent to the factory at Salford Rd., Bolton, 
Lancashire, England BL5 1DD. 5 refs., 13 figs., 4 tabs. 


051,214 
DES0010927/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Initial testing of two DEMI Model 4E zinc-air re- 
chargeable cells. 

J. E. Hardin, and M. E. Martin. 23 Oct 89, 18p EGG- 
EP-8954 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The purpose of this document is to report the results of 
INEL laboratory testing of two DEMI 4E Aerobic Power 
Battery Cells (collectively designated Pack 46 in INEL 
records). The 4E Aerobic Power Battery is a secondary 
battery developed privately by Driesbach Electromo- 
tive Inc. (DEMI). The battery employs zinc as the 
anode and a bifunctional air cathode. This testing was 
performed as the first phase of a cooperative agree- 
ment between INEL and DEMI leading to the construc- 
tion and testing of electric vehicle-size cells, to be fol- 
= eventually by a battery pack. 3 refs., 3 figs., 5 
tabs. 


051,215 
DE90010930/GAR PC A03/MF A014 
EG and G Idaho, Inc., Idaho Falls. 

Laboratory testing of GNB switch 12 volt SLI bat- 


tery. 

ne Hardin. Mar 90, 16p EGG-EP-8916 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The purpose of this report is to describe the testing 
performed on the GNB Switch flooded lead SLI battery 
in the INEL Electric Vehicle Battery Laboratory, to 
present the results and conclusions of this testing, and 
to make appropriate recommendations. GNB Inc. is a 
Pacific Duniop Company. The term “SWITCH” comes 
from the fact that this product consists of two batteries 
in one package which can be connected in parallel by 
a switch for higher cranking energy or reserve capac- 
ity. The smaller second battery is float charged 
through a diode. GNB advertising describes the 
“SWITCH” as “The Battery With A Spare”. The 
Switch, a BCI Group 24 SLI (Starting, Lighting and Igni- 
tion) battery, is manufactured in Georgia for sale 
throughout the US. The initial design work on the 
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Switch was done in Australia under the Pulsar name by 
Dunlop. 11 figs., 3 tabs. (ERA citation 15:034490) 
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DE$0792352/GAR PC AO5/MF A01 
Varta Batterie A.G., Kelkheim (Germany, F.R.). Fors- 
chungs- und Entwicklungszentrum. 

Rueckgewinnung von Zink, Mangan (Mangan- 
dioxid) und Quecksilber aus Schrott von Le- 
clanche- und alkalischen Braunsteinzellen. Absch- 
lussbericht. (Recovery of zinc, manganese (man- 
ganese dioxide) and mercury from zinc carbon and 
alkaline manganese primary battery scrap. Final 


report). 

W. Krey, H. Laig-Hoerstebrock, H. W. Nientiedt, E. 
Preisler, and O. Glemser. 1989, 87p ETDE-mf- 
0792352 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim was reclaiming of manganese dioxide and 
zinc from spent primary batteries and re-use of the 
products in the battery industry. Basic research was 
necessary to define optimum properties of MnO(sub 2) 
and zinc. Favourable parameters for MnO(sub 2) and 
zinc in alkaline batteries could be found. Wet-chemical 
reclaiming processes are too expensive and burdened 
with too high quantities of waste water. Thermal proc- 
ess mercury and zinc can be separated and the rest of 
the black mass consists mostly of manganese oxides. 
These can be treated in analogy to a manganese ore 
as it is being applied in the industrial EMD-production. 
A cost estimation of the thermal process showed, how- 
ever, that the process yields no profit, but has to be 
subsidized. (orig.) With 70 refs., 16 tabs., 29 figs. (ERA 
citation 15:000000) 
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ERATL-90/18/GAR PC$131.00 
ERA Technology Ltd., Leatherhead (England). Client 
and Membership Services. 

Battery Seminar (5th) Proceedings. Held in London 
(England) on April 11, 1989. 

Aug 89, 184p ERA-89-0102, ISBN-0-7008-0390-4 
See also ERATL-83/29. 


The one day seminar was of particular interest to all 
those involved in the specification and procurement, 
installation, inspection and maintenance of batteries 
used in standby and emergency supply situations. Val- 
uable guidance in choosing the best systems for par- 
ticular applications was also provided. The sessions 
were divided into four topics. System Design and In- 
stallation Practice included papers on: the safe oper- 
ation of stationary batteries; emergency lighting; bal- 
ancing high voltage batteries; and heat effects in lead 
acid batteries during float service. Monitoring covered: 
failure mechanisms in lead-acid batteries; remote 
monitoring of sealed lead-acid batteries; and battery 
control, management and maintenance. Economics 
and Operating Strategy covered: battery costs; factors 
affecting battery life in standby power applications; 
and economic factors in the design of standby battery 
systems for power station plants. Future trends, the 
final session, dealt with: second generation valve-reg- 
ulated lead-acid batteries; batteries--the choice for the 
90’s; and progress with solid state rechargeable lithi- 
um batteries. A delegates list and exhibitors details are 
also provided. 
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N90-21116/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Effect of KOH Concentration on LEO Cycle Life of 
IPV Nickel-Hydrogen Flight Battery Cells. 

J. J. Smithrick, and S. W. Hall. 1990, 8p NAS 
1.15:103127, E-5457, NASA-TM-103127 

Proposed for Presentation at the 25th Intersociety 
Energy Conversion og eee Conference, Reno, 
NV, 12-17 Aug 1990; Cosponsored by Aiche, Sae, 
ACS, Aiaa, Asme, IEEE. 


A breakthrough in low earth orbit (LEO) cycle life of 
individual pressure vessel (IPV) nickel hydrogen bat- 
tery cells was reported. The cycle life of boiler plate 
cells containing 26 percent potassium hydroxide 
(KOH) electrolyte was about 40,000 LEO cycles com- 
pared to 3500 cycles for cells containing 31 percent 
KOH. The effect of KOH concentration on cycle life 
was Studied. The cycle regime was a stressful acceler- 
ated LEO, which consisted of a 27.5 min charge fol- 
lowed by a 17.5 min charge (2 x normal rate). The 
depth of discharge (DOD) was 80 percent. The cell 


temperature was maintained at 23 C. The next step is 
to validate these results using flight hardware and a 
real time LEO test. NASA Lewis has a contract with the 
Naval Weapons Support Center (NWSC), Crane, Indi- 
ana, to validate the boiler plate test results. Six 48 A-hr 
Hughes recirculation design IPV nickel-hydrogen flight 
battery cells are being evaluated. Three of the cells 
contain 26 percent KOH (test cells) and three contain 
31 percent KOH (control cells). They are undergoing 
real time LEO cycle life testing. The cycle regime is a 
90-min LEO orbit consisting of a 54-min charge fol- 
lowed by a 36-min discharge. The depth-of-discharge 
is 80 percent. The cell temperature is maintained at 10 
C. The cells were cycled for over 8000 cycles in the 
continuing test. There were no failures for the cells 
containing 26 percent KOH. There was two failures, 
however, for the cells containing 31 percent KOH. 
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DE90010017/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Test report: Generator stator bar leak quantifica- 
tion and gy 

W. M. Loss, and R. N. Dietz. Mar 90, 11p BNL-44436 
Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Tests to detect generator stator bar leaks were con- 
ducted at the Union Electric Labadie Power Plant 
during a two-day period in January. The stator bar as- 
sembly of the unit No. 4 generator was pressurized to 
5 psi with nitrogen containing 300 ppm of PMCP (per- 
fluoromethyicyclopentane). The presence of the tracer 
in the generator shell was discovered with passive 
samplers that were attached to stator bars on both 
ends of the assembly. The arrangement allowed the 
detection of areas of increased concentration neces- 
sary for subsequent pinpointing of leaks. Leak pin- 
pointing was achieved by sampling air in these areas 
of higher concentration with the Dual Trap Analyzer. A 
second tracer, PMCH (perfiluoromethyicyclohexane), 
contained in a I-liter cylinder with a known emission 
rate was used to quantify the leak rates from the stator 
bar assembly. The average leak rate was determined 
to be 50 liters/day (about 2 ft(sup 3)/day) at a nominal 
pressure of 100 psi. Investigation of several accessible 
leaks showed leak rates about 1000 times smaller 
than the overall leak rate. Hence, none of the leaks in 
the upper accessible half of the generator shell was 
the major leak. 1 fig., 2 tabs. 
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DE90792283/GAR PC A02/MF A01 
Insumma G.m.b.H., Nuernberg (Germany, F.R.). 
Oelbefeuertes Brennwert-Heizgeraet Insumma. 
Entwicklungsarbeiten vom 1.7.1984 bis 30.9.1986. 
Schlussbericht. (Insumma oil-fired high-efficiency 
heater. Engineering activities July 1, 1984 to Sep- 
tember 30, 1986. Final report). 

15 Sep 86, 10p ETDE-mf-0792283 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Engineering activities performed on the oil-fired high- 
efficiency heater during the report period concerned 
major modifications of appliance design concept and 
comprehensive theoretical and experimental activities 
to test the newly developed concept. The current con- 
cept is characterized by a marked improvement in cat- 
alyst loading and, hence, in service life, and greater 
complexity of design concept. The concept of double 
catalytic combustion originally applied for, has turned 
into that of double toroidal-chamber combustion with 
the catalysts arranged downstream which reduced 
their loads and extends their service lives compared 
with the first concept, i.e. there are hardly any limita- 
tions in the service life of the catalysts if control safety 
in ensured sufficiently. (orig.). (ERA citation 
15:000000) 
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MIC-90-03278/GAR PC E17/MF E01 
Environmental Control Council, Halifax (Nova Scotia). 





Electrical generating station proposal: Complete 
verbatim transcript. 

c1990, 240; 

Nova Scotia Environmental Control Council: Point 
Aconi Public Consultation Meetings (1990: Point 
Aconi, N.S.) 


Transcript of the public hearing on the proposed Point 
Aconi electrical generating station. The transcript in- 
cludes reporting of the morning, afternoon and 
evening sessions, the presentation by N.S. Power 
Corp. at each session, questions to the presenters, 
presentations by intervenors and questions to the in- 
tervening presentors. 
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MIC-90-03390/GAR PC E07/MF E01 
Engineering Interface Limited (Canada). 

Report to Dept. of Supply and Services on the eco- 
nomics of cool storage for Beli Northern Research 
Lab 5, Ottawa, Ontario and a comparison of chilled 
water with three types of ice storage modules. 


c1989, 44 
Contract CANMET-89081-01-SQ 


The escalating cost of new electric generation inspired 
investigation of methods for levelling demand and im- 
proving electric load factors. The outstanding candi- 
date for load levelling is cool storage. With some elec- 
tric utilities, mechanical cooling is responsible for over 
50% of peak summer demand. Bell Northern Re- 
search Laboratories is a prime candidate for cool stor- 
age because cooling loads for computer room and 
process continue on a year round basis. This study ex- 
amined the economics of cool storage and compared 
the viability of several types of cool storage hardware, 
including that which manufactured ice. 
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MIC-90-03531/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Metallurgical investigation of main steam line 
weldment cracking, Lakeview TGS. 

H. J. Westwood. c1989, 48p 


In early March, 1989, a steam leakage in the vicinity of 
the west main steam stop valve caused a shutdown of 
Unit 3 at Lakeview Thermal Generating Station. Insula- 
tion removal and inspection revealed a large through- 
wall circumferential crack adjacent to the weld be- 
tween a T piece and the main steam stop valve. Simi- 
lar, but less advanced damage was then disclosed in 
the east main steam line and also in both east and 
west lines of the identical Unit 4 at the same location. 
All these sections were removed and sent for metallur- 
gical investigation, as were other suspect sections 
from these units and units 6 and 7. This report con- 
cerns the conventional destructive metallurgical inves- 
tigation which was carried out on the removed sections 
from failed, damaged and suspect locations to charac- 
terize the damage mechanism in detail and to investi- 
gate the reasons for the damage. 
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PB90-247214/GAR 

Second Wind, Inc., Somerville, MA. 
Low Cost Cogeneration System Controller Devel- 
opment. Final Report May 1988-July 1989. 

W. L. Sass. 19 Apr 90, 106p GRI-90/0085 

Contract GRI-5087-293-1644 

Sponsored by Gas Research Inst., Chicago, IL. 
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Work performed included market research and soft- 
ware and hardware development. The objective of the 
project was to develop a relatively low cost electronic 
controller for small, packaged cogeneration systems 
that would have sophisticated features of larger con- 
troller and energy management systems. Market re- 
search revealed that availability of a sophisticated, low 
cost controller would not significantly effect system 
marketability. Research was directed towards devel- 
oping a subset of the original controller that would be 
more useful to the industry in the short term. Technical 
marketing, hardware and software development pro- 
ceeded until it was decided that the emerging product, 
a ‘smart’ energy transducer, would have broad indus- 
trial applicability, but bring the contractor far afield of 
its present business. 
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PB90-250572/GAR PC A05/MF A01 
Mitsubishi fae d Industries Ltd., Tokyo (Japan). 
Mitsubishi Technical Review, Vol. 27, No. 1, Series 
77, February 1990. 

c1990, 83p 

See also PB90-250580 and PB90-120775. 


Contents: Development of Simulation Technology for 
Boiler Structure Strength Analysis; Development of 
Cogeneration for Commercial Sector (General View); 
Approach to MHI Standard of Cogeneration Systems; 
Cogeneration Plant Using the Mitsubishi KU30 Diesel 
Engine; Diesel Cogeneration System for Yaizu Kanko 
Hotel; Microcomputer Control of Marine Transporta- 
tion Refrigeration Unit; Scroll Profiles for Scroll Fluid 
Machines, Planning Outline of a District Heating and 
Cooling Plant Utilizing Waste Heat from the Sapporo 
Subway System; Development of Induction Heating 
Equipment for Steel Strips. In addition, a section is in- 
cluded on New Products. 
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PB90-251422/GAR 
(Order as PB90-251414/GAR, PC A05/MF 


A01) 
Hitachi Ltd., Tokyo (Japan). 
poy Aer ig of Superconducting Generator. 
N. Maki, and K. Yamaguchi. cFeb 90, 7p 
Included in Hitachi Review, v39 n1 p25-30 Feb 90. 


A superconducting AC generator (SCG) is expected to 
be the next advancement of turbine generators, and 
plans for a 200-MW class generator are being carried 
out in Japan. Elsewhere, a 120/400-MVA generator in 
West Germany and a 300-MW generator in the Soviet 
Union are under development. In the SCG, a cryogenic 
multi-cylindrical rotor and the airgap winding stator, 
which differ significantly from the conventional ones, 
are used. Accordingly, it is necessary to verify the 
operational characteristics and reliability of the SCG 
for practical applications. To this end, a 50-MVA gen- 
erator was manufactured and tested. Major technical 
problems were identified and solutions were proposed 
for the design of a larger scale generator. Furthermore, 
the structure, merits and technical problems of future 
SCGs using high-T(c) superconductors are discussed. 
The development of superconductors, which have 
almost the same B-J(c) performance as the low-T(c) 
superconductors, appears to be the most suitable 
target for future work. 
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PBS0-253287/GAR PC A04/MF A01 
Office of Technology Assessment, Washington, DC. 
Physical Vulnerability of Electric Systems to Natu- 
ral Disasters and Sabotage. 

Jun 90, 72p OTA-E-453 

Also available from Supt. of Docs. 


The report evaluates the potential for long-term elec- 
tric power outages following natural disasters and de- 
liberate sabotage, analyzing how such disasters could 
happen and how the risk could be reduced. OTA ex- 
amined the effects on an electric power system when 
various components are damaged and how the system 
can be restored. Present efforts and potential options 
to reduce vulnerability are described. Also, specific 
policy measures are analyzed and grouped according 
to whether they are likely to be implemented and their 
costs. 
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DE90008572/GAR 

Oak Ridge National Lab., TN. 
Response of MOV and SIC arresters to steep-front 
longer duration current pulses. 

D. B. Miller, H. B. Fan, and P. R. Barnes. 1990, 6p 
CONF-900773-1 

Contract AC05-840R21400 

IEEE/PES 1990 summer meeting, Minneapolis, MN 
(USA), 15-20 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


An 80 m section of 138 kV transmission cable is used 
to produce pulses with voltages of several hundred 
kilovolts, currents greater than 20,000 A and risetimes 
equal to approximately 50 ns. This line pulser is used 
to test the response of MOV and gapped SiC surge 
arresters to steep-front, high current, 1.4 microsecond 
duration pulses. The typical arrester voltage during a 
pulse consists of a very strong initial “overshoot” volt- 
age spike, followed by a nearly constant “residual” 
voltage which lasts to the end of the pulse. The “over- 
shoot” voltage is believed to be related to the induct- 
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ance of the arrester/divider circuit; this voltage in- 
creases linearly with peak current and is about the 
same for the MOV and SiC arresters. The “residual” 
voltage indicates the protection offered by the arrester 
due to its voltage clamping action and is larger for the 
SiC arrester. Replacing the arrester by a similarly sized 
aluminum tube allows the inductive portion of the re- 
sponse to be removed, and the true arrester response 
is then seen to be quite fast. 3 refs., 12 figs. 
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DE90010710/GAR PC A02 

Oak Ridge National Lab., TN. 

Impact of automated feeder reconfiguration on ca- 

pacity utilization at the Athens Utilities Board. 

J. S. Lawler, D. T. Rizy, J. P. Stovall, J. B. Patton, 

and N. H. Fortson. 1990, 8p CONF-9005172-1 

Contract AC05-840R21400 

Annual conference on modeling and simulation (21st), 

Pittsburgh, PA (USA), 3-4 May 1990. Sponsored by 

Department of Energy, Washington, DC. 

—- copy only, copy does not permit microfiche pro- 
luction. 


This paper discusses experiments conducted on the 
Athens Utilities Board and simulations that were per- 
formed to evaluate the capacity utilization benefits of 
automation. The primary benefits of loss and peak load 
reduction are not realized on the AUB system. The 
characteristics of the AUB system which preclude 
achieving these benefits are discussed. 4 refs., 6 figs., 
2 tabs. (ERA citation 15:032429) 
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DE90000323/GAR PC A04/MF A01 
Solar Energy Research Inst., Golden, CO. 

Testing the effectiveness of mobile home weath- 
erization measures in a controlled environment: 
The SERI CMFERT Project. 

R. D. Judkoff, C. E. Hancock, and E. Franconi. Mar 
90, 59p SERI/TP-254-3629 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


For several years the Solar Energy Research Institute 
has been testing the effectiveness of mobile home 
weatherization measures, with the support of the US 
DOE Office of State and Local Assistance Programs 
Weatherization Assistance Program, the DOE Office of 
Buildings and Community Systems, the seven states 
within the federal Weatherization Region 7, the Colora- 
do Division of Housing, and the DOE Denver Support 
Office. During the winter of 1988--89, several weather- 
ization measures were thermally tested on three 
mobile homes under controlled conditions inside a 
large environmental enclosure. The effects of each 
weatherization measure on conduction losses, infiltra- 
tion losses, and combined furnace and duct-delivered 
heat efficiency were monitored. The retrofit options in- 
cluded air sealing, duct repair, furnace tune-up, interior 
storm panels, floor insulation, and roof insulation. The 
study demonstrated that cost-effective heating energy 
savings of about 20% to 50% are possible if weather- 
ization techniques adapted to the special construction 
details in mobile homes are applied. 24 refs., 18 figs., 9 
tabs. (ERA citation 15:034712) 
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DE90010258/GAR PC A03/MF A01 
Bonneville Power Administration, Portland, OR. 

Case study of the regional manufacturers’ partici- 
pation in the manufactured housing RCDP. 

A. D. Lee, and S. A. Harkreader. Dec 89, 46p DOE/ 
BP/13795-23, PNL-7176 

Contract ACO6-76RL01830 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The goal of the Residential Construction Demonstra- 
tion Project (RCDP) is “to develop reliable alternatives 
for building energy-efficient homes by (1) developing 
(hor ellipsis) conservation techniques and innovations; 
(2) examining (these) conservation techniques and in- 
novations; (hor ellipsis) (and) (3) introducing the use of 
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innovations which show potential to be reliable, cost 
effective, and marketable” (WSEO 1987a). Manufac- 
tured housing was included in RCDP Cycle 2. Through 
manufacturer, dealer, and occupant incentives, the 
RCDP for manufactured housing encouraged partici- 
pant manufactures to build homes meeting strict 
energy-efficiency requirements; 150 manufatured 
homes were built under the project. As specified under 
the project, these homes were built to Bonneville’s 
Super GOOD CENTS (SGC) specifications to meet 
Model Conservation Standards (MCS) requirements. 
Three objectives for evaluating the Manufactured 
Housing innovation in RCDP are: provide a basis for 
characterizing and assessing the experiences of par- 
ticipating manufacturers; provide a basis for identifying 
the characteristics of the manufacturers and the pro- 
gram that affected the success of the manufactured 
housing RCDP; and identify potential technology trans- 
fer mechanisms. This report presents the findings in 
each of these areas. 5 refs. (ERA citation 15:032482) 


051,2. 

DE40010699/GAR PC A04/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

aoe 1900. energy outlook. Quarterly projections, 
1 May 90, 54p DOE/EIA-0202(90/2Q) 

Portions of this document are illegible in microfiche 
products. 


The Energy Information Administration (EIA) quarterly 
forecasts of short-term energy supply, demand, and 
prices are revised in January, April, July, and October 
for publication. An annual supplement analyzes previ- 
ous forecast errors, compares recent projections by 
other forecasters, and discusses current topics of the 
short-term energy markets. The principal users are 
managers and energy analysts in private industry and 
government. The projections in this volume extend 
through the fourth quarter of 1991. The forecasts are 

produced using the Short-Term Integrated Forecasting 
— (STIFS). The STIFS model is driven principally 
by the following sets of assumptions or inputs: fore- 
casts of key macroeconomic variables, a particular set 
of world oil price assumptions, and assumptions about 
the severity of weather. The three featured projections 
for petroleum supply and demand are based on low, 
middle, and high economic growth assumptions cou- 
pled with high, middle, and low crude oil price trajector- 
ies, respectively, and various weather scenarios. The 
extreme weather cases are designed to replicate, 
quarter by quarter, the most severe weather conditions 
witnessed since 1975. The discussion and tables in 
this volume refer primarily to the middle, or base case, 
scenario and, unless otherwise noted, to the domestic 
situation. Table 7 summarizes the petroleum sensitivity 
cases and indicates the estimated effect of price, mac- 
roeconomic conditions, and weather on petroleum 
demand. 24 refs., 17 figs., 16 tabs. 
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DE90010304/GAR PC A05/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Introduction to the Argonne Utility Simulation 
(ARGUS) model. 

T. D. Veselka, J. C. VanKuiken, G. D. Parker, and K. 
Rose. Mar 90, 95p ANL/EAIS/TM-10 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_—_ Original copy available until stock is exhaust- 


The Argonne Utility Simulation (ARGUS) model ac- 
counts for the interplay of economic, environmental, 
and technological factors in energy policy issues and 
emission-control strategies. Each of the four compo- 
nents of ARGUS represents a specific aspect of the 
utility sector. One component deals with meeting 
future electricity demand through construction of new 
units or refurbishment or repowering of — units. 
A second component is concerned with the probability 
of generating-unit failure and the effect that such fail- 
ure could have on generating-unit assignment, fuel 
use, and costs. A third component computes the cost 
of implementi emission-control regulations and 
strategies. The fourth component forecasts delivered 
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coal prices based on the volume of coal, supply region, 
and transportation route. Each component of ARGUS 
includes features that are advances over similar na- 
tional-scale models, thus enabling a more efficient and 
accurate simulation of the utility sector. 36 refs., 19 
figs., 4 tabs. (ERA citation 15:032470) 
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Argonne National Lab., IL. 
Roles of energy efficiency in reducing environ- 
mental impact. 

W. W. Schertz. 1989, 11p CONF-8910395-1 

Contract W-31109-ENG-38 

lilinois energy conference, Chicago, IL (USA), 20 Oct 
— by Department of Energy, Washing- 
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Portions of this document are illegible in microfiche 
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This document is a paper presented by William W. 
Schertz of Argonne National Laboratory to the Illinois 
Energy Conference in Chicago on October 20, 1989. 
The paper discusses ways in which energy efficiency 
has — environmental quality. 4 refs., 4 figs. 
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DE90010604/GAR PC A14/MF A01 
Department of Energy, Washington, DC. 

Applied research, development, demonstration, 
testing and evaluation plan for environmental res- 
toration and waste management. 

Nov 89, 309p DOE/S-90010604 

Portions of this document are illegible in microfiche 
products. 


This draft Department of Energy (DOE) Environmental 
Restoration and Waste Management Research, De- 
velopment, Demonstration, Testing, and Evaluation 
(RDDT&E) Plan is the first of many annual documents 
to delineate the current state of restoration and minimi- 
zation technologies and to set milestones for research 
to fulfill DOE’s objectives of reduced risk to human 
health and the environment, decreased cost, and a 30- 
year restoration goal. This Plan describes the initial 
makeup of the RDDT&E Program. The RDDT&E Pro- 
gram is necessary as part of the DOE commitment to 
(1) restore sites that have been impacted by mission 
activities related to weapons and energy research, and 
(2) upgrade future DOE waste management oper- 
ations. To illustrate the typical logic of the RDDT&E 
Program, remediation of the Hanford single-shell tanks 
ssi) is summarized and linked to elements of the 

jan. 
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DEPOGAS - Gesellschaft zur Gewinnung und Verwer- 
eR von Deponiegasen m.b.H., Berlin (Germany, 
Verfahrenstechnische Moeglichkeiten zur Entfer- 
nung von halogenierten Kohlenwasserstoffen aus 
Deponiegas. Deponie Berlin-Wannsee. (Processes 
for removing halogenated hydrocarbons from tip 
gas. Tip Berlin-Wannsee). 

Mar 87, 28p ETDE-mf-0785017 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The available processes for tip gas purification are 
listed, i.e. absorption, adsorption or decomposition of 
the halogenated hydrocarbon fractions. The advan- 
ce and shortcomings of the processes are listed. 
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Foster Wheeler USA Corp., Livingston, NJ. 
Assessment of modular IGCC plants based on en- 
trained flow coal gasification. 

R. K. Fu. Jun 89, 130p DOE/MC/23077-2800 
Contract AC21-86MC23077 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An assessment of modular integrated gasification 
combined cycle (IGCC) power plants, based on 
Texaco entrained flow gasification, having a nominal 
capacity of 100 megawatts was conducted by Foster 
Wheeler. The scope of this study consisted of devel- 
oping preliminary designs and relative economics for 
five modular |IGCC power plant configurations in an 
effort to compare the use of air or oxygen as the oxi- 
dant for coal gasification and high temperature or low 
temperature processes for gas cleanup. Conceptual 
designs were prepared based on non-confidential in- 
formation, estimated capital and a eg | costs, and 
determined the cost of electricity for five different mod- 
ular IGCC plant configurations. In all five plant configu- 
rations, the same gas turbine, which is commercially 
available for conventional fuels, was used. It was as- 
sumed that this commercially available gas turbine 
could be modified without additional cost impact to 
accept the hot low BTU fuel gas produced from air 
gasification with high temperature cleanup. 16 refs. 
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DE90000459/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Jet fuels potential of liquid by-products from the 
Great Plains Gasification Project. 

E. B. Smith, F. D. Guffey, and L. G. Nickerson. Jan 
88, 41p DOE/MC/11076-2795 

Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Three liquid by-products from the Great Plains Gasifi- 
cation Project--tar oil, crude phenols, and naphtha-- 
were evaluated as potential sources of military jet 
fuels. Each was used as a feedstock for catalytic hy- 
drogenation experiments to characterize its hydrogen- 
ation behavior and to determine the properties of inter- 
mediate products at various levels of process severity. 
Shell 424 Ni--Mo catalyst was employed in all experi- 
ments. Tar oil experiments were conducted at 2000 
psig, with liquid hourly space velocities (LHSV) of 1.00, 
0.50, or 0.33, hydrogen feed ratios from 6000 standard 
cubic feet per barrel (scfb) to 16,000 scfb, and at tem- 
peratures from 650(degree)F (343(degree)C) to 
750(degree)F (399(degree)C). Phenols experiments 
were conducted at 2000 psig, LHSV of 0.50 or 1.00, 
with a hydrogen feed ratio of 6000 scfb and at tem- 
peratures rangi "9 from 550(degree)F (289(degree)C) 
to 650(degree)F (343(degree)C). Naphtha experi- 
ments were conducted at 500 psig, with LHSV of 1.00, 
a hydrogen feed ratio of 1500 scfb, and temperatures 
of 300(degree)F (149(degree)C) to 500(degree)F 
(260(degree)C). Five products were collected, three of 
which were sufficiently saturated to serve as sources 
for preparation of test fuel samples. 3 refs., 19 tabs. 
(ERA citation 15:032048) 
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DE90000466/GAR PC A05/MF A01 
West Virginia Univ., Morgantown. Dept. of Mechanical 
and Aerospace Engineering. 

Aerodynamic drag characterization and deposi- 
tion studies of irregular particles. Part 3, Analysis 
of flow and temperature field inside the Combus- 
tion Deposition Entrained Reactor (CDER): Final 
report. 

Progress rept. 

|. Celik, S. Katragadda, and R. Nagarajan. Jan 90, 
95p DOE/MC/23161-2806 

Contract FG21-86MC23161 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An experimental and numerical analysis was per- 
formed of the temperature and flow field involved in 
co-axial, confined, non-reacting heated jets in a drop 
tube reactor. An electrically heated 2-inch (50.8 mm) 
diameter drop tube reactor was utilized to study the jet 
characteristics. Profiles of gas temperature, typically in 
the range of 800--1600 K were measured in the mixing 
zone of the jet with a K-Type thermocouple. Measured 
temperatures were corrected for conduction, convec- 
tion, and radiation heat losses. Because of limited 
access to the mixing zone, characterization of the flow 
field at high temperatures with laser doppler or hot wire 
anemometry were impractical. A computer program 
which solves the full equations of motion and energy 
was employed to simulate the temperature and flow 
fields. The location of the recirculation region, the flow 
regimes and the mixing phenomena were studied. The 





wall heating, laminar and turbulent flow regimes were 
considered in the simulations. The predictions are in 
fairly good agreement with the corrected temperature 
measurements provided that the flow is turbulent. The 
results of this study demonstrate how a numerical 
method and measurement can be used together to 
analyze the flow conditions inside a reactor which has 
limited access because of very high temperatures. 37 
refs., 37 figs., 8 tabs. 
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DE$0000478/GAR PC A04/MF A01 
West Virginia Univ., Morgantown. Dept. of Mechanical 
and Aerospace Engineering. 

Trend analysis of coal gasification product yields 
in an entrained flow reactor. Final report. 

Progress rept. 

|. Celik, and M. Chattree. Oct 89, 65p DOE/MC/ 
05564-2815 

Contract AH21-88MC05564 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


The coal gasification experiments performed by Bis- 
sett (1986) under a wide range of residence time, reac- 
tion temperatures and pressures form an excellent 
data base for either verification or predictive computa- 
tional models. The experiments have been conducted 
on the METC advanced gasification facilities reactor. 
For the steam tests via the primary stream a mixture of 
pulverized coal and conveying Argon, and via the sec- 
ondary stream (the annular region) a mixture of steam 
and Argon are introduced into the reactor. For the 
carbon dioxide tests, a mixture of pulverized coal and 
conveying Argon is introduced into the reactor via the 
primary stream; reactant CO(sub 2) is introduced into 
the reactor via the secondary stream. 8 refs., 20 figs., 9 
tabs. (ERA citation 15:032047) 
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DE90009556/GAR PC A03/MF A01 
Colorado School of Mines, Golden. Dept. of Chemical 
and Petroleum Refining Engineering. 

Process and analytical studies of enhanced low 
severity co-processing using selective coal pre- 
treatment. Quarterly technical progress report, 
December 1989-February 1990. 

R. M. Baldwin, and R. L. Miller. 1990, 25p DOE/PC/ 
88812-T6 

Contract AC22-88PC88812 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objectives of the project are to investigate various 
coal pretreatment techniques and to determine the 
effect of these pretreatment procedures on the reac- 
tivity of the coal. Research during the past quarter fo- 
cused on a comparison of the effect of mild alkylation 
and addition of a dispersed catalyst (chlorine) on coal 
reactivity under direct hydroliquefaction reaction con- 
ditions. Reactivity of coals that had been alkylated by 
both Sternberg and Liotta recipies were compared to a 
coal that was very mildly alkylated and chlorinated via 
use of HCl as an alkylation catalyst. Results indicated 
that the reactivity enhancement noted via either the 
Sternberg or Liotta procedures was a function of the 
number of alkyl groups added. Presence of a dis- 
persed catalyst was found to be more effective than 
alkylation in terms of net reactivity enhancement. 14 
refs., 7 figs., 3 tabs. 
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Cooperative research in coal liquefaction infra- 
technology and generic technology development. 
Quarterly report, August 1, 1989-October 31, 1989. 
Ae ae rept. 

G. P. Huffman, and L. V. A. Sendlein. 1990, 115p 
DOE/PC/89851-T2 

Contract FC22-89PC89851 

Sponsored by Department of Energy, Washington, DC. 
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A summary of research is presented on coal liquefac- 
tion. Programs include: bioprocessing of coal, Univer- 
sity of Kentucky; materials characterization study of 
coal liquefaction processes, University of Kentucky; 
novel approaches to catalysis in coprocessing and in 
direct liquefaction of coal, University of Pittsburgh; liq- 


uefaction research in pyrolysis, catalysis and coal dis- 
solution, West Virginia University; enhanced reactivity 
and selectivity in coal liquefaction and coprocessing 
systems, Auburn University; integrated liquefaction/ 
characterization, University of Utah; basic process/re- 
source evaluation task, center for applied energy re- 
search; and project integration and database develop- 
ment, University of Kentucky. 
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1990, Summary program pian. 

Progress rept. 

Sep 89, 28p DOE/FE-0184P 


The goal of the Surface Coal Gasification Program is 
to advance the state-of-the-art of the surface coal gas- 
ification technology to optimize its potential for use in 
the commercialization of more viable or advanced gas- 
ification systems through the development of promis- 
ing concepts that have significant potential to accom- 
plish the following: reduce capital costs of the system, 
reduce system operating costs, reduce facility con- 
struction time, and minimize the potential for any ad- 
verse environmental impact caused by these facilities. 
A technology description and market applications dis- 
cussion is provided in this report. 4 figs. 
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Oil shale quarterly report, April-December 1989. 
Progress rept. 

R. Cena. 16 Apr 90, 28p UCID-16986-89-2/3/4 
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Sponsored by Department of Energy, Washington, DC. 
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Research on oil shales is reported. Programs dis- 
cussed include: coke formation on the burnt shale 
present in a solid-cycle fluidized bed retort; coking of 
flash-pyrolyzed shale oil vapors in a down stream 
packed-bed reactor; pilot plant development; and 
short term carbonate decomposition in green river oil 
shale. 17 refs., 21 figs., 7 tabs. (CBS) (ERA citation 
15:032186) 
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Coal Liquefaction Program. Fiscal year 1990, Sum- 
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The overall goal of the Coal Liquefaction Program of 
the Office of Coa! Technology (OCT) is to develop the 
scientific and engineering knowledge base with which 
industry can bring economically competitive and envi- 
ronmentally acceptable advanced technology for man- 
ufacturing synthetic liquid fuels from coal into the mar- 
ketplace when needed. The technical goal of the Coal 
Liquefaction Program is to seek advanced and innova- 
tive improvements over the state-of-the-art processes 
for coal liquefaction that can utilize all major parts of 
the US coal resource base. A technology description 
and discussion of program goals and strategy is pro- 
vided in this report. 2 figs. (ERA citation 15:032046) 
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Progress rept. 

P. R. Solomon, M. A. Serio, D. G. Hamblen, L. D. 
Smoot, and B. S. Brewster. Feb 90, 123p DOE/MC/ 
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The overall objective of this program is the develop- 
ment of predictive capability for the design, scale up, 
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simulation, contro! and feedstock evaluation in ad- 
vanced coal conversion devices. The foundation to de- 
scribe coal-specific conversion behavior is AFR’s 
Functional Group (FG) and Devolatilization, Vaporiza- 
tion, and Crosslinking (DVC) models, developed under 
previous and on-going METC sponsored programs. 
These models have demonstrated the capability to de- 
scribe the time dependent evolution of individual gas 
species, and the amount and characteristics of tar and 
char. The combined FG-DVC model will be integrated 
with BYU’s comprehensive two-dimensional reactor 
model, PCGC-2, which is currently the most widely 
used reactor simulation for combustion or gasification. 
The program includes: (1) validation of the submodels 
by comparison with laboratory data obtained in this 
program, (2) extensive validation of the modified com- 
prehensive code by comparison of predicted results 
with data from bench-scale and process scale investi- 
gations of gasification, mild gasification and combus- 
tion of coal or coal-derived products in heat engines, 
and (3) development of well documented user friendly 
software applicable to a “workstation” environment. 
Progress is reported. 
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The overall objective of this project is to develop a fun- 
damental understanding of the reactions occurring at 
the onset of coke formation during co-processing of 
coals with petroleum residua. Specific objectives in- 
clude examination of chemical components, or groups 
of components, in coals and petroleum feedstocks to 
quantify and rank the effects of these components on 
retardation or enhancement of coke formation. The 
work involves bench scale reactions in microauto- 
claves, supplemented by studied of the carbonaceous 
residues by such techniques as diffuse reflectance 
Fourier transform infrared spectroscopy and C nuclear 
magnetic resonance spectrometry. This quarter work 
focused on the identification of solvation and disper- 
sion effects. Microautoclaves testing of mixtures of 
model compounds and coals was continued in order to 
identify those features of model compound structures 
that are important in solvating the coals 3 refs., 3 figs. 
(ERA citation 15:032053) 
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Production of jet fuels from coal derived liquids. 
Volume 6, Preliminary analysis of upgrading alter- 
natives for the Great Plains liquid by-product 
streams: Interim report, March 1987--February 
1988 


Progress rept. 

B. A. Fleming, J. D. Fox, M. W. Furlong, J. G. Masin, 
and L. P. Sault. Sep 88, 305p DOE/PC/90015-T1- 
Vol.6, AFWAL-TR-87-2042-Vol.6 
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Amoco and Lummus Crest have developed seven 
cases for upgrading by-product liquids from the Great 
Plains Coal Gasification Plant to jet fuels, and in sever- 
al of the cases, saleable chemicals in addition to jet 
fuels. The analysis shows that the various grades of jet 
fuel can be produced from the Great Plains tar oil, but 
not economically. However, the phenolic and naphtha 
streams do have the potential to significantly increase 
(on the order of $10--15 million/year) the net revenues 
at Great Plains by producing chemicals, especially cre- 
sylic acid, cresol, and xylenol. The amount of these 
chemicals, which can be marketed, is a concern, but 
profits can be generated even when oxygenated 
chemical sales are limited to 10 percent of the US 
market. Another concern is that while commercial 
processes exist to extract phenolic mixtures, these 
processes have not been demonstrated with the Great 
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Plains phenolic stream. 9 refs., 24 figs., 14 tabs. (ERA 
citation 15:032058) 
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Amoco and Lummus Crest, under a contract with the 
United States Department of Energy, are evaluating 
the process options and economics for upgrading the 
naphtha, crude phenols, and tar oil by-products from 
the Great Plains Coal Gasification Plant to jet fuels and 
other salable products. Conceptual processing 
schemes for maximizing the production of Grades JP- 
4, JP-8, and high-density (JP-8X) jet fuels, for maximiz- 
ing profits, and for profitable production of each of the 
three jet fuels from the by-product liquids have been 
developed. Economic analyses of the designs show 
that jet fuel can be produced from the by-products, but 
not economically. However, jet fuel production could 
be subsidized profitably by processing the phenolic 
and naphtha streams to.cresols, phenols, BTX, and 
other valuable chemical by-products. Uncertainties in 
the studies are marketability of the chemical by-prod- 
ucts, replacement fuel costs, and viable schemes to 
gg the phenol stream, among others. 8 figs., 2 
S. 
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Amoco and Lummus Crest, under a contract with the 
United States Department of Energy, are evaluating 
the process options and economics for upgrading the 
naphtha, crude phenols, and tar oil by-products from 
the Great Plains Coal Gasification Plant to jet fuels and 
other salable products. Task 1 of the work, in which 
processes to produce each of the three jet fuels, JP-4, 
JP-8, and JP-8X, were designed, has been completed. 
The formal Task 1 report should issue next quarter. 
Task 2 work was initiated this quarter. In Task 2, proc- 
ess conditions for producing jet fuel from the Great 
Plains tar oil stream will be verified and samples of 
each of the three jet fuels will be produced. Experi- 
mental work shows that the hydrotreating conditions 
specified in Task 1 will not convert sufficient aromatics 
in the tar oil to produce jet fuel. Alternative schemes 
have been proposed and are being tested in the lab- 
oratories at Amoco Research Center. The simplest of 
these schemes, in which the heavy ends from the hy- 
drotreater are recycled to extinction, was tested and 
proved infeasible. A second stage, fixed bed hydro- 
treater will be added to the process along with the ex- 
panded bed, first-stage hydrotreater and the hydro- 
cracker specified in the Task 1 design. Future work will 
include additional experiments to specify the best 
process configuration and production of samples of 
each of the three grades of jet fuel. 6 figs., 7 tabs. 
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Amoco and Lummus Crest, under a contract with the 
United States Department of Energy, are evaluating 
the process options and economics for upgrading the 
naphtha, crude phenols, and tar oil by-products from 
the Great Plains Coal Gasification Plant to jet fuels and 
other salable products. Analytical characterizations of 
these three by-products indicate the range of products 
that can be manufactured from each, and potential 
problems which could be encountered during refining. 
These characterizations, along with limited experimen- 
tal data and Amoco’s proprietary process models, 
were used to design conceptual —" schemes 
for maximizing the production of Grades JP-4, JP-8, 
and high-density (JP-8X) jet fuels from the by-product 
liquids. Conceptual designs have been completed and 
a case for profitable production of JP-8 has been se- 
lected for npr ern testing and preliminary design 
in the later phases of the contract. Experimental work 
to date has shown that the tar oil stream requires sub- 
stantially more severe processing than the preliminary 
design estimates indicated. A new design basis is now 
being tested and samples of JP-4, JP-8, and JP-8X are 
in production, based on that new, more severe proc- 
essing scheme. Six barrels of tar oil have been hydro- 
treated according to the first step of the processing 
scheme and will be used to produce barrel quantities 
of JP-8. 2 refs., 2 figs. 
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Amoco and Lummus-Crest, under a contract with the 
United States Department of Energy, are evaluating 
the process options and economics for upgrading the 
naphtha, crude phenols, and tar oil by-products from 
the Great Plains Coal Gasification Plant to jet fuels and 
other salable products. Analytical characterizations of 
these three by-products indicate the range of products 
that can be manufactured from each and potential 
problems which could be encountered during refining. 
These characterizations, along with limited experimen- 
tal data and Amoco’s proprietary process models, 
were used to design conceptual processing schemes 
for maximizing the production of Grades JP-4, JP-8, 
and high-density (JP-8X) jet fuels from the by-product 
liquids. Conceptual designs have been completed and 
a case for profitable production of JP-8 has been se- 
lected for experimental testing and preliminary design 
in the later phases of the contract. Samples of JP-4, 
JP-8, and JP-8X aviation turbine fuels have been man- 
ufactured from the Great Plains tar oil. Larger samples 
of JP-8 are nearly completed. Specification of a design 
basis for profitable production of JP-8 is under way. 5 
figs., 4 tabs. 


051,253 

DE90011012/GAR PC A03/MF A01 
Amoco Research Center, Naperville, IL. Research and 
Development Dept. 

Production of jet fuel from coal-derived liquids. 
Quarterly technical progress report No. 29, Janu- 
ary 1-March 31, 1989. 

M. W. Furlong, J. D. Fox, and J. G. Masin. 1989, 13p 
DOE/PC/90015-T8 

Contract AC22-87PC90015 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Amoco and Lummus-Crest, under a contract with the 
United States Department of Energy, are evaluating 
the process options and economics for upgrading the 
naphtha, crude phenols, and tar oil by-products from 
the Great Plains Coal Gasification Plant to jet fuels and 
other salable products. Analytical characterizations of 
these three by-products indicate the range of products 
that can be manufactured from each and potential 
problems which could be encountered during refining. 
These characterizations, along with limited experimen- 
tal data and Amoco’s proprietary process models, 
were used to design conceptual processing schemes 
for maximizing the production of Grades JP-4, JP-8, 
and high-density (JP-8X) jet fuels from the by-product 
liquids. Conceptual designs have been completed and 


a case for profitable production of JP-8 has been se- 
lected for experimental testing and preliminary design. 
Samples of JP-4, JP-8, and JP-8X aviation turbine 
fuels have been manufactured from the Great Plains 
tar oil. Larger samples of JP-8 have also been pro- 
duced and shipped to the US Air Force for further test- 
ing. Lummus-Crest Inc. is now completing a prelimi- 
nary process design for the profitable production of JP- 
8 and has made recommendations for a production 
run to produce larger quantities of JP-8. 2 figs., 3 tabs. 
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The mathematical and computational model devel- 
oped for predicting optimum selectivity achievable with 
a polymer has been successfully verified experimental- 
ly. Adsorption density of polymer SF 362 on coal and 
coal pyrite was measured using the depletion method. 
Values of (Upsilon)(sub R) (active sites ratio) and 
(Theta) (fractional surface coverage) were computed 
using the adsorption data. The mathematical model 
predicted a low selectivity in separating coal pyrite 
from coal which was also verified by selective floccula- 
tion tests. FTIR surface area and size distribution anal- 
ysis indicated that mineral matter associated with both 
coal and coal pyrite samples can adversely affect the 
performance of the polymer in the selective floccula- 
tion process. Adsorption tests are in progress to identi- 
fy experimental conditions (dispersant, pH, flocculent) 
yielding a higher value of (Upsilon)(sub R) so that the 
desired separation of coal pyrite from coal can be ob- 
tained. 2 refs., 8 figs., 3 tabs. 
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Construction is nearly completed on the 100-lb/hr 
Process Development Unit (PDU). All major equipment 
except the superheater has arrived. Piping, wiring, and 
instrument installation are in their final stages. Process 
control schemes have been laid out and are approxi- 
mately 50% complete. Shakedown of finished sys- 
tems is in progress. Start-up liquids for the venturis and 
sieve tower have been evaluated and will be tested 
during the néxt quarter. Char and coal upgrading stud- 
ies are continuing. 1 fig., 6 tabs. (ERA citation 
15:032051) 
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The overall objective of the program is to obtain labo- 
ratory- and bench-scale data on the formation, flow, 
and sticking behavior of coal ash and slag under gasifi- 
cation conditions. The eventual outcome will be a uni- 
fied picture of the behavior of inorganic species within 
the =. This will include a set of models with which 
the behavior of an ash can be successfully predicted. 
The unified picture will be invaluable to the designers 
and gasifier operators in assessing a coal for utilization 





in ee systems. Accomplishments this quarter 
include the study of the mineral transformation of sev- 
enteen coal ashes and model mineral mixtures and the 
determination of the viscosity of two model mineral 
mixtures and Illinois (number sign)6 ash under reduc- 
ing conditions. The modeling of the behavior of viscos- 
ity as a function of temperature involved the compila- 
tion of viscosity temperature data of a wide range of 
molten ashes and glasses. Surface tension was deter- 
mined on four samples using the sessile drop method. 
These samples include three coal ashes and a model 
mineral (sodium montmorillonite). Coals studied during 
this reporting period were: Velva lignite, Wyodak subbi- 
tuminous, Indian Head lignite, Martin Lake lignite, Pitts- 
burgh No. 8 bituminous, and Illinois No. 6 bituminous. 
13 refs., 18 figs., 8 tabs. (ERA citation 15:033878) 
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A plasma reactor prototype using steam as the plasma 
gas is developed. Electric power is about 100 kW and 
thermal efficiency up to 80% for a steam flow rate of 
about 2.5 g/s. The cathode is protected by an argon 
flow. The thermodynamic properties of argon/steam 
mixture - chemical composition, mass enthalpy, specif- 
ic heat - are computed at atmospheric pressure from 
700 K to 15000 K for complete thermodynamic equilib- 
rium. Transport coefficients (thermal conductivity, vis- 
cosity, electrical conductivity) are examined. The 
steam plasma thermolysis is studied: an analytical 
model simulates the chemical kinetics of the H(sub 
2)O system. The pulverised coal gasification in plasma 
is presented. Sizing of the plasma reactor is examined 
for high temperature synthesis of the reducing gas for 
direct reduction of iron ore. Temperature, yield and 
flow rate of product gas are calculated for three differ- 
ent kinds of coal. A numerical model describes the pul- 
verised coal gaseification in an entrained-bed plasma 
reactor. The coal devolatilization is described by a two 
reactions model: fast at low temperature, or efficient at 
high temperature. The size distribution of pulverised 
coal particles is taken into account. The kinetics of the 
heterogenous reactions is governed by the gas-solid 
reaction rate and the diffusion rate. (ERA citation 
15:032070) 
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A reactor for entrainment of coal particles by hot hy- 
drogen and rapid cooling is modeled. Controllable pa- 
rameters: initial gas temperature, coal particle size, re- 
actor length, flow rate of the two phases are chosen 
for optimum conversion. The model is compared to 
published experimental results. Radiative transfers in a 
two-phase medium gas-solid particles and gas-solid 
flow are calculated. Then a flow of hot argon cooled in 
a_ cylindrical tube is simulated. (ERA citation 
15:032069) 
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Objective - Gasification of deep-lying coal - Basic re- 
search and simulation of UCG-processes - Results - 


Self ignition of coal by means of Differential-Thermal- 
Analysis, obtaining kinetical and thermal data, varying 
the parameters: type of coal, pressure, type of gas, 
and oxidized coal. Reverse combustion: Experiments 
varying the type of coal, mathematical modeling, proc- 
ess is not feasible in low volatile coal. Overburden 
pressure simulation: Laboratory experiments and theo- 
retical calculations. Beside pressure difference and av- 
erage pressure the basic permeability affects the maxi- 
mum reach of a gas flow in the seam. Pressure swing- 
ing operation: Increase in output by a factor 2 com- 
pared with constant pressure operation. Optimum op- 
erating conditions at 20 bars. Pressure differences < 
3 bars show positive influence. Gasification of low 
volatile coal not possible under these conditions. Gas- 
ification in a long channel: Self-stabilizing gasification 
front as a function of the flowrate. Propagation of the 
burning front through the channel with a small sweep 
efficiency. Methods of gas quality improvements are 
needed for the application of this gasification. (orig.) 
With 23 refs., 12 tabs., 95 figs. (ERA citation 
15:000000) 


051,260 

PB90-252578/GAR PC A04/MF A01 
Montana Univ., Missoula. Wood Chemistry Lab. 
Catalysis of Carbon Gasification: Influence of Dif- 
ferent Modes of Addition of Catalysts. Annual 
Report, January 1989-January 1990. 

G. N. Richards. May 90, 70p GRI-90/0072 

Contract GRI-5088-260-1639 

See also PB89-188833. Sponsored by Gas Research 
Inst., Chicago, IL. 


Two major studies have been completed. The first 
deals with potassium-catalyzed, and the second with 
copper-catalyzed gasification of chars by air. The po- 
tassium catalysis showed a ‘normal’ fall in gasification 
rate with increasing HTT for chars prepared up to ca. 
650C, followed by a dramatic increase in gasification 
rate with HTT above the temperature. The extent of 
the phenomenon was dependent on the mode of addi- 
tion of catalyst. The possible changes in chemical 
nature of the catalyst with HTT are discussed on this 
basis. The efficiency of copper-catalysis was depend- 
ent on the extent of crystallization of elemental copper 
in the char and both aspects were strongly dependent 
on the mode of incorporation of catalyst. The copper- 
catalyzed chars exhibited a dramatic ‘jump’. All of the 
chars exhibited a dramatic ‘jump’ in reactivity with in- 
creasing gasification temperatures, e.g. the initial rate 
of gasification may increase 350 fold for 5C tempera- 
ture increase. The ‘jump’ is accompanied by a transi- 
tion from a high activation energy region to a low acti- 
vation energy region with increasing temperature. The 
causes of these effects are discussed. 
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Entwicklung von Verfahren zur Gewinnung von 
Kraftstoffen und anderen Produkten auf Synthe- 
segasbasis unter Verwendung spezieller, neuer 
Zeolithkatalysatoren. Abschliussbericht. (Develop- 
ment of process for obtaining fuel and other prod- 
ucts based on synthetic gas, using special new ze- 
olite analysers. Final report). 
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DEGUSSA AG, Imhausen Chemie GmbH, Ruhrkohle 
Oel und Gas GmbH and, on their behalf, the Engler 
Bunte Institute of the University of Karlsruhe have de- 
veloped zeolite catalysts for the production of hydro- 
carbons from methanol or synthetic gas, which corre- 
sponds to the crude gas of coal gasification, the tech- 
nical basis of the process have been worked out and 
process concepts have been produced. Many combi- 
nation catalysts for the direct conversion of synthetic 
gas to hydrocarbons were produced from Fischer- 

ropsch (FT) components and zeolite and were 
tested. Finally, attractive results were achieved with 
catalysts which consist of an alkalized iron FT compo- 
nent, HZSM5 and an aluminium oxide binder. The syn- 
thetic gas conversion on combination contacts was ex- 
amined in detail. It was possible to use gases rich in 
CO (H sub 2 /CO approx.= 0.6) directly, because a 
quick reaction occurs in the system from H sub 2 O 
with CO. It was possible to find catalysts and condi- 
tions with a favourable life of both catalyst compo- 
nents (a number of days). Above all, success was ob- 
tained in repeatedly regenerating the combination con- 


051,264 


ENERGY 
Fuels 


tacts without an appreciable loss of activity and selec- 
tivity. (orig./EF). (Copyright (c) 1990 by FIZ. Citation 
no. 90:081216.) 
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Coal gasification in conjunction with the water-gas shift 
reaction represents a significant resource for the pro- 
duction of hydrogen, a gas of considerable industrial 
value. Current industrial water-gas shift reaction 
(WGSR) processes are operated in two stages: a high 
temperature shift (HTS) stage operating at about 
350(degree)C over sulfur-tolerant catalysts, followed 
by a low temperature shift (LTS) stage operating at 
about 250(degree)C over a sulfur-intolerant catalyst. 
Several reports in the literature suggest that homoge- 
neous catalysis of WGS is highly active at LT and 
sulfur-tolerant. Catalysts active at temperatures as low 
as 60(degree)C are reported to remain active in the 
presence of large sulfur concentrations. However, 
these studies were conducted in batch reactors with 
activities measured far from equilibrium. Those condi- 
tions are very different from industrial conditions of 
continuous operation close to equilibrium. The pur- 
pose of this project was to evaluate these homogene- 
ous WGS catalysts under more industrially relevant 
conditions and to preliminarily compare the economics 
of a process based on high-activity, LT, sulfur-tolerant, 
homogeneous WGS catalysts to a process based on 
current industrial practice. Several transition element 
catalysts were screened. 98 refs., 11 figs., 23 tabs. 
(ERA citation 15:032050) 
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Previously, the work was focused on the modeling of 
gravity separation processes, the testing of the inter- 
polation algorithm, and the design and program coding 
of ASPEN PLUS system modifications. This quarter, 
ICF KE received the VAX FORTRAN version of the in- 
terpolation routine developed by Klima and Luckie on 
February 8. ICF KE began testing of the routine with 
washability data taken from EPRI’s Coal Quality Infor- 
mation Book (CQIB). CQIB is a comprehensive source 
of washability data for major domestic coal seams. 
The structure of the program aliows the user to select 
several interpolation criteria. The program successfully 
expanded several washability datasets from the CQIB 
(Illinois No. 6 coal) to the required simulator size and 
gravity lengths by the square root of 2 and 0.05 inter- 
vals, respectively. From engineering judgment, the 
data reflected reasonable expansion criteria and met 
an overall mass and attribute balance. Test with other 
coals (i.e., Pittsburgh No. 8), however, were not as suc- 
cessful. 1 fig., 1 tab. 
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Use of model compounds in coal structure and re- 
studies. 
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The interpretation of data from chemical and thermal 
reactions of coals is often facilitated and can be 
strengthened by investigating analogous reactions in 
appropriate model systems. While coal models have 
ranged from small molecules to polymers to syntheti- 
cally coalified biomolecules and biomacromolecules, it 

rs that there are da in extrapolating the be- 
havior of small. Soluble molecules to that of solid coal. 
We have found that polymers and synthetic coals are 
much more appropriate models for coal behavior. In 
the present report, pyrolysis data from the latter 
models and coals will be compared and contrasted. 8 
refs., 4 figs., 2 tabs. 
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A catalytic activity of nickel, a trace metal indigenous 
to residuum used in coprocessing of coal and petrole- 
um residuum, was investigated in hydrogenation and 
heteroatom removal reactions using model systems 
naphthalene, tetralin, indene, indan, o-cresol, benzoth- 
iophene, benzofuran, quinoline, and indole at copro- 
cessing conditions. Hydrocarbons and heteroatomic 
species of S, N, and O having similar chemical struc- 
tures to some compounds present in coal and residu- 
um were used as models. The active Ni catalyst was 
generated in situ by thermal decomposition of organic 
nickel complexes, all of which were active for hydro- 
genation of the models selected except for nickel 
naphthenate. The active Ni promoted ring saturation in 
aromatic and heteroatomic compounds rather than 
ring hydrogenolysis or heteroatom removal. 22 refs., 2 
figs., 6 tabs. 
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When the Morton Salt Mine in Weeks Island, Louisiana 
was converted into a strategic Petroleum Reserve oil 
reservoir, massive concrete bulkheads were installed 
to seal the access shafts against oil or water leakage. 
Recent inspection of these bulkheads has raised 
questions about their ability to perform satisfactorily in 
the event of a catastrophic water leak into the mine. 
Calculations are reported here which examine the re- 
sponse of the five bulkheads to a worst-case scenario 
of flooding by brine from the surface into the oil reser- 
voir below the bulkheads. These calculations show 
that, under conservative analysis assumptions, factors 
of safety under such a load for the bulkheads sealing 
the service shaft and the two raisebores are close to 1. 
The Markel incline and production shaft bulkheads ex- 
hibit safety factors in excess of 2 and 3, respectively. 
10 refs., 24 figs., 3 tabs. 
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The overall goal of the Coal Preparation Program is to 
provide the scientific and engineering knowledge base 
for industrial sector use in producing economically 
competitive and environmentally acceptable clean 
coal products with significantly reduced ash and sulfur 
contents. Coal preparation processes should be capa- 
ble of removing enough of the undesirable compo- 
nents from coal and i er its handling characteris- 
tics so that the product coal is both technically and 
economically viable as a competitor with petroleum- 
derived fuels and natural gas in many Be oy eco 
Coal preparation technologies made possible through 
the knowledge base developed by the program are ap- 
plicable to a wide variety of bituminous and low-rank 
coals, and reduce the variability among clean coal 
products from various raw coals so that the range of 
potential end uses for each raw coal is significantly in- 
creased. This report provides a technology description 
and discusses program strategy of the coal prepara- 
tion program. 1 fig. 
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This report presents a technical evaluation of the re- 
sults of research in the DOE supported program of 
higher alcoho! production and assesses the pr mee 
made under this program by both Union Carbide 

pany and Lehigh University. To the extent possible, the 
evaluation has included comparison with similar proc- 
esses that are being developed in Europe by such 
companies as Lurgi, Snamprogetti and the Institut 
Francais du Petrole. In addition, the octane market is 
analyzed and the potential utility of mixed alcohol addi- 
tives as gasoline octane enhancers and energy ex- 
tenders is examined. Synthetic mixed alcohol produc- 
tion processes that are now ready for commercializa- 
tion, as well as areas for further research, are identi- 
fied. 42 refs. 10 figs, 53 tabs. (ERA citation 
15:032273) 
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This document provides a quarterly status report of the 
Coal Combustion Science Program that is being con- 
ducted at the Combustion Research Facili andia 
National Laboratories, Livermore, California. infor- 
mation reported is for the period January-March 1990. 
Characterization of the physical and chemical process- 
es that constitute the early devolatilization phase of 
coal combustion as a function of coal type, heating 
rate, particle size and temperature, and gas phase 
temperature and oxidizer concentration; characteriza- 
tion of the physical and chemical processes involved 
during combustion as a function of coal type, particle 
size and temperature, and gas phase temperature and 
oxygen concentration; and the mechanisms and rates 
of transformation of mineral matter in coal combustion 
environments as a function of coal type, particle size 
and temperature, the initial forms and distribution of 
mineral species in the unreacted coal, and the local 
gas temperature and composition. A particular goal is 
determining the importance of fragmentation in the 
evolution of the particle size distribution during coal 
combustion. References and figures are included with 
each section. (ERA citation 15:032118) 
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The purpose of this study is to identify and —_ 
transport innovations and alternatives which | 
reduce the delivered cost of US steam coals in AP 
markets. This study emphasizes alternative transpor- 
tation modes from four US coal-producing regions and 
— blending combinations involving a_fifth 
ion: subbituminous coals of the Powder River Basin 
lyoming and Montana, bitumincus coals of central 
Utah and Colorado, bituminous and subbituminous 
coals of the Four Corners — (southeastern Utah, 
southwestern Colorado, northwestern New Mexico, 
and northeastern Arizona), bituminous and subbitu- 
minous coals of Alaska, and bituminous coals of the 
Illinois Basin (Illinois, Indiana, and western Kentucky). 
1 fig., 5 tabs. 
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Biocatalytic systems utilizing either living organisms or 
enzymes in vitro have been shown to enhance the so- 
lubilization of coal. Recent research has included the 
investigation of anaerobic solubilization of coal en- 
hanced by reducing enzymes dissolved in organic sol- 
vents under a hydrogen atmosphere. Organic solvents 
are particularly attractive since the resulting solubiliza- 
tion products will be in a medium that should be more 
suitable for further processing. It has been shown that 
the solubilization and stability of enzymes in organics 
can be enhanced by chemical complexation with a 
modified polyethylene glycol using two different at- 
tachment techniques. Bituminous and subbituminous 
coal samples size-reduced to 100 to 170 mesh have 
been used in shake flasks or small fluidized-bed bior- 
eactors. All of the experiments were made at ambient 
pressure and temperatures in the range of 20 to 
— ee)C. The most interesting results occurred 

the use of modified hydrogenase in benzene, 
where it was shown that bituminous coal solubilization 
in excess of 20% could be achieved at very mild condi- 
tions. The resulting products are relatively nonpolar, 
with spectral properties similar to aromatic com- 
pounds. Over 60% of the solubilization product appar- 
ently had a boiling point less than 300(degree)C. 14 
refs., 2 figs., 4 tabs. 
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The oil-water monitor is a device invented by Dr. 
Claude Swanson of Applied Physics Technology to re- 
spond to the petroleum-loss problem in crude oil trans- 
fers. It is a device which measures water content in 
crude oil and other petroleum products, in a flowing 
pipe such as a pipeline or tanker manifold. It is capable 
of accurately measuring the water contamination 
levels in crude oil shipments, in real time as the crude 
oil flows through the loading manifold into the tanker, 
or at the receiving point as the oil is off-loaded It has 
application in the verification of oil volumes and con- 
centration of contaminants at petroleum transfer 
points. The industry-estimated level of water loss at 
transfer points due to inadequate monitoring technolo- 
gy amounts to several billion dollars per year, so there 
is a definite perceived need within the petroleum com- 





munity for this type of accurate water monitoring tech- 
nology. The device has been patented, and initial fea- 
sibility experiments have been conducted. The present 
research is directed toward developing and demon- 
strating a bench model prototype of the oil-water moni- 
tor, complete with the computer software and auto- 
mated microwave equipment and electronics which 
will demonstrate the performance of the invention, for 
——— in full-scale fielded systems. 3 figs. 
(ERA citation 15:033005) 
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The goal of this project is to develop a new method for 
modifying the surface of coals under mild conditions. 
Objectives are to determine the conditions for using 
physical methods for generating radicals from meth- 
ane to modify the surfaces of coals and to analyze the 
surface of the modified coals. Results will be com- 
pared to those obtained from experiments in which 
methyl radicals are generated by chemical methods. 
Experiments were conducted on IBCSP coal No. 5 with 
mixtures of methane and oxygen with and without 
electric discharge generated in-stream by an Electro- 
Technic Products model BD-10A Generator. Yields of 
BTX (benzene, toluene, and the xylenes), medium hy- 
drocarbons (C(sub 7)-C(sub 10)), and naphthalenes 
were measured. The effect of weathering on the pro- 
duction of valuable chemicals (BTX, medium hydrocar- 
bons, and per was investigated by preoxi- 
dizing IBCSP coal No. 5 at 25(degree) and 
70(degree)C and treating the coal with CH(sub 4)/ 
O(sub 2)(2.54%) at 450(degree)C, 500(degree)C and 
550(degree)C. 20 refs., 11 figs., 5 tabs. 
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The presence of substantial levels of sulfur in coal is a 
major source of air pollution, and considerable efforts 
are — made to devise a cost-effective way of re- 
moving the sulfur. One method is to mutate a laborato- 
ry species, Escherichia coli, an organism which is ge- 
netically well-understood and whose pathways for 
metabolism of sulfur-containing amino acids have 
been extensively investigated. Such thiophene de- 
graders can be genetically analyzed and the genes in- 
volved can be cloned in order to amplify their products. 
Asecond approach is the development of naturally oc- 
curring bacteria — of thiophene desulfurization. 
Characterization of the degradation of model com- 
pounds, enhancement of the desulfurization potential 
of the isolated strains via muta is, studies 
with crushed coal will comprise the approach used in 
this study. The screening of soil isolates for the poten- 
tial to desulfurize thiophenic and other sources of or- 
ganic sulfur will identify the best strains for the microbi- 
al removal of organic sulfur from coal. Ultimately, the 
genes responsible for thiophene degradation by the 
isolated strains will be transferred to an E. coli strain, 
creating a single organism capable of degrading a 
broad spectrum of thiophene compounds. 24 refs., 3 
figs., 2 tabs. 
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The coal Distribution report provides information on 
coal production, distribution, and stocks in the United 
States to a wide audience including Congress, Federal 
and State agencies, the coal industry, and the general 
public. This issue presents information for January 
through December 1989. Coal distribution data are 
shown (in Tables 1--33) by coal-producing district of 
origin, consumer use, method of transportation, and 
State of destination. All data in this report for 1985-- 
1989 are final. 
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The Petroleum Marketing Monthly (PMM) is designed 
to give information and statistical data about a variety 
of crude oils and refined petroleum products. The pub- 
lication provides statistics on crude oil costs and re- 
fined petroleum products sales for use by industry, 
government, private sector analysts, educational insti- 
tutions, and consumers. Data on crude oil include the 
domestic first purchase price, the f.o.b. and landed 
cost of imported crude oil, and the refiners’ acquisition 
cost of crude oil. Sales data for motor gasoline, disti!- 
lates, residuals, aviation fuels, kerosene, and propane 
are presented. 12 figs., 49 tabs. 
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Although considerable research has been done on the 
biochemistry and a eng Pa coal bioprocessing, 
relatively little attention has in paid to the type of 
reactor in which these processes could be carried out 
on a commercial scale. This is unfortunate for two 
reason. First, no bioreactors currently exist for large- 
volume low value solid products like coal. Second, the 
cost of building the reactor will be major of the eco- 
nomic feasibility of these processes must await the se- 
lection, optimization and first-stage scale-up of the re- 
actor. The reactor must provide, at minimum cost, an 
environment in which the highest possible number of 
cells can work at their maximum specific rates. This 
implies a high concentration of finely ground coal and 
rapid transfer of nutrients (including O(sub 2)) and 
products to and from the coal surface. Unfortunately 
these are mutually exclusive without a large invest- 
ment in energy for mixing. Some cell recycle will be 
essential to keep the microbial concentration high 
without the cost of buying nutrients to grow new micro- 
organisms. Possible bioreactor types, including slurry 
reactors, “heap” reactors and fluidized beds will be 
discussed along with new problems arising from the 
possible use of genetically engineered organisms. 18 
refs., 4 figs., 1 tab. (ERA citation 15:032067) 
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The goal of this project is to gain a more complete un- 
derstanding of the microorganisms converting a ligno- 
cellulose waste to methane in a_ the ilic 
(58(degree)C) anaerobic bioreactor. To accomplish 
this, we have directly examined microbial populations 
in the bioreactor and have examined the properties of 
microorganisms isolated from the bioreactor. The pri- 
mary focus has been on anaerobic thermophiles in- 
volved in the formation and degradation of acetic acid, 
the precursor of two thirds of the methane produced in 
the bioreactor. Also, novel organisms of fundamental 
and practical significance have been isolated and 
characterized. As the project has progressed there 
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has been greater emphasis on the physiology of pure 
cultures. 7 refs. (ERA citation 15:032267) 
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Earlier work has indicated that elemental sulfur can be 
removed from coal by the use of perchloroethylene 
(tetrachloroethylene). The unique ability to remove the 
elemental form of the sulfur has led to considerable 
interest in the process and mechanism of action. An 
effort has been made to understand the species that 
can be removed by extraction with perchloroethylene 
(PCE). The effort involved the extraction of a set of 
coals, and the related effort to identify the species in 
the extract by the use of gas chromatography-mass 
spectrometry at the Argonne National Laboratory 
(ANL). This paper reports on the analytical work on the 
extracts. 4 refs. (ERA citation 15:032780) 
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The overall objective of the coal/char reactivity project 
is to expand the fundamental combustion data base to 
support existing and advanced atmospheric combus- 
tion systems. Investigations will focus primarily on elu- 
cidating the burning rates of chars under realistic flame 
conditions as a function of fuel and system param- 
eters. Key issues include the relative contributions of 
inorganic constituents, and the surface and structural 
effects on the burning behavior of the low-rank coal- 
derived chars. A second objective is to perform funda- 
mental investigations on the ignition mechanisms of 
single particles of low-rank coals by measuring rates of 
carbon monoxide and carbon dioxide production. This 
quarter’s work included: design and testing of the vi- 
deomicroscope sizing system; chars were prepared for 
combustion testing in the single-particle reactor using 
a flame burner. The following coals have been pre- 
pared: Beulah-Zap (PSOC- 1507), Lower Wilcox 
(PSOC-1443-D), New Mexico Blue (PSOC-1445-D), 
and Pittsburgh (number sign)8 (PSOC-1451-D); the 
morphologies of chars produced in the flame burner 
were examined; surface science studies using Auger 
and ESCA were performed on the suite of Beulah-Zap 
chars; the effect of various levels of sodium, potassi- 
um, and calcium on the burning rates of chars was ex- 
amined; the ignition apparatus was completed and 
tested using Pittsburgh (number sign)8 (PSOC-1451) 
coal; the effect of moisture on the ignition and com- 
bustion of the vitrain lithotype of Beulah lignite (PSOC- 
1507) was determined; the combustion behaviors of 
vitrain, attritus, and fusain lithotypes of Beulah lignite 
were examined at 650(degree)C; the effect of temper- 
ature on the ignition and combustion of the vitrain litho- 
type of Beulah lignite and Pittsburgh (number sign)8 
coal was examined; and the effect of coal rank on 
combustion behavior was determined at both 
650( ) and 1000(degree)C. 37 tabs., 29 figs., 21 
tabs. (ERA citation 15:033960) 
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Combustion inorganic transformations. Final tech- 
nical report, April 1, 1987-March 31, 1988 including 
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The overall goal of the project is to develop a unified 
picture of the physical and chemical changes that 
occur in coal inorganic matter during combustion. The 
research is centered on two main tasks. Task 3.2A 
deals with the use of laser-induced fluorescence spec- 
troscopy (LIFS) to study the release of sodium from 
various model compounds and coal during combustion 
in a flame. The vaporized or released sodium is consid- 
ered to be an important factor in the formation of ash 
fouling deposits in full-scale utility boilers. Task 3.2B 
will study changes in the morphology and chemical as- 
sociations of inorganic components in coals during 
combustion in a drop-tube furnace designed to simu- 
late the time-temperature profile of a pulverized coal- 
fired utility boiler. Results are described. 18 refs., 51 
figs., 28 tabs. (ERA citation 15:033959) 
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Four coals were identified as good candidates for low- 
rank coal/water fuel production: Beulah lignite from 
North Dakota, Jacobs Ranch subbituminous coal from 
Wyoming, Spring Creek subbituminous coal from Mon- 
tana, and Usibelli subbituminous coal from Alaska. 
Pilot-scale fuel preparation capabilities were devel- 
oped to prepare sizable quantities of low-ash coal/ 
water fuel from low-rank coals for advance combustion 
applications. This was accomplished using a prepara- 
tion scheme which included physical and chemical 
cleaning, hot-water drying, size optimization and, in 
some cases, the use of additives. Low-rank coal/water 
fuels were prepared with less than 1.5 wt % ash and 
energy densities over 8000 Btu/Ib, depending on the 
particle size distribution desired. Bench-and pilot-scale 
research supported the development of the production 
scheme. Rheological characterization of the CWF was 
performed with respect to particle size distribution, ad- 
ditives, and temperature. The effectiveness of process 
water treatment for the hot-water drying step was in- 
vestigated. A single-stage activated sludge system 
was effective in og | process water effluent. 24 
refs., 46 figs., 41 tabs. (ERA citation 15:033866) 
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The overall objective of this slurry combustion project 
is to expand scientific and engineering data base on 
combustion of advanced low-rank coal (LRC) fuels for 
residential and commercial processes by investiga- 
tions into operational and environmental effects of 
burning slurry fuels made with LRC. To accomplish 
this, specific goals included bench-scale testing of a 
stationary, packed-bed slurry combustor; construction 
of a low-rank coal slurry advanced combustion system; 
testing of the advanced combustion system; and 
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design of an ultra-fine coal-based advanced combus- 
tion system. To test different prototype advanced com- 
bustion systems, a modular test rig was designed. An 
induced draft fan, a baghouse, a natural gas reheater, 
and a computerized data acquisition system were set 
up. Two different packed-bed slurry combustor proto- 
types were designed, a stationary and rotating packed 
bed. The stationary packed bed slurry combustor has 
been constructed and the rotating packed bed slurry 
combustor is under construction. 9 refs., 11 figs., 4 
tabs. (ERA citation 15:033962) 


051,284 

DE90011454/GAR PC A03/MF A01 
Southern lilinois Univ. at Carbondale. Dept. of Me- 
chanical Engineering and Energy Processes. 

Coal flotation and flocculation in the presence of 
humic acids. Final report, January 1, 1989-August 
31, 1990. 

Progress rept. 

S. B. Lalvani. May 90, 14p DOE/PC/89904-T14 
Contract FC22-89PC89904 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The principle of coal cleaning using humic acid is as 
follows. Humic acid is an anionic polyelectrolyte which 
possesses a high density of carboxyl groups. The 
mechanism of coal depression involves the selective 
adsorption of humic acid on the hydrophobic coal 
through hydrophobic bonding. Pyrite and ash are hy- 
drophilic in nature and are separated from the carbo- 
naceous part of the coal, thus resulting in a cleaner 
coal. The adsorption characteristics of humic acid on 
coal are discussed. Humic acid adsorption on coal is 
modeled in terms of Langmuir adsorption isotherms. 
Coal cleaning was carried out using humic acid and 
xanthic acid for coal depression and mineral matter 
flotation, respectively. Dramatic decrease decrease in 
ash content was observed while significant recovery of 
the original coal was accomplished in these flotation 
experiments. The heating recovery ratios as a function 
of the xanthic acid addition are also reported. 4 refs., 6 
figs., 1 tab. (ERA citation 15:033867) 


051,285 

DE$0770776/GAR PC A04/MF A01 
Statens Energiverk, Stockholm (Sweden). 
Traedbraensle-89. Produktion och anvaendning av 
traedbraensien 1988. (Wood fuels -89. Production 
and use of wood fuels 1988). 

30 Sep 89, 60p NEI-SE-56 

In Swedish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The wood fuels market in Sweden is reviewed for 1988 
and the 5 previous years. 1988 the production amount- 
ed to 14-15 Mm(sup 3), mostly wastes from the wood 
and pulp industry. The availability of wood fuels is prac- 
tically limited from technical, ecological and economic 
reasons, but could probably be doubted without any 
problems. Including spent liquors from pulping, more 
than 60 TWh of energy is yearly produced from wood 
fuels in Sweden. Prices vary considerable between dif- 
ferent types of wood fuel, and tend to be slightly above 
te for coal or peat per unit of energy produced. 
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DE90785015/GAR PC A03/MF A01 
Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 

Daten- und Faktenbank Phasengleichgewichte. 
Schlussbericht. (Numerical and factual database 
on phase equilibria. Conclusion report). 

H. Knapp. 16 Jan 88, 18p ETDE-mf-0785015 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Experimentally determined thermodynamic properties 
were to be compiled in a database and made available 
to users in science and engineering. The following 
thermodynamic properties were recorded: Liquid- 
vapour phase equilibria at high pressures; solid-liquid 
phase equilibria at low temperatures; solubility of 
gases in alcohols. The compilation specializes an 
noble gases, simple hydrocarbons (up to C(sub 30)), 
refrigerants, and compounds occurring in LNG and in 
crude gas mixtures. The existing VLE database for 
high pressures was updated with 32,000 new entries. 
A new database for ternary mixtures was established, 
in which 89 different systems were recorded from 120 


citations with 34,000 entries. 5,200 SLE entries for 
low-temperature characteristics were derived from 293 
citations for 183 systems. Another outcome of the 
project was the eight volume, ‘Solid-Liquid Equilibrium’ 
of the Dechema Chemistry series. (orig./RB) With 7 
refs., 5 tabs. 
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DE90786185/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). Faculteit 
der Werktuigbouwkunde en Maritieme Techniek. 
Menghoopsystemen. (Stockpile systems). 

A. W. Gerstel. 1989, 112p TUD-WBMT-190, ISBN 
90-370-0027-4 

In Dutcr. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This report deals with the building and recovery of con- 
ventional and continuous blending piles, followed by 
an analysis of the homogenizing in a continuous pile. A 
mathematical technique from process dynamics has 
been used to derive the system correlation function 
which is characteristic for the transformation in the 
pile. On the basis of the function the formula for the 
reduction of the standard deviation in a continuous pile 
has been derived, supposing a digging front perpen- 
dicular to the earth. Applying a computer program the 
reduction has been calculated as well in case the dig- 
ging front is under the angle of repose. There is almost 
no difference between both methods. So the formula 
can simply be used to judge the homogenizing in the 
pile. 57 figs., 6 refs. (ERA citation 15:033957) 


051,288 

MIC-90-03090/GAR PC E07/MF E01 
Environmental Advisory Committee on Newfoundland 
and Labrador Marine Transportation (Canada). 
Potential issues associated with shipping oil and 
= through the Labrador Sea and Strait of Belle 
isle. 

c1989, 97p 

The Committee was established in October 1984, re- 
porting to the Canadian Coast Guard-Newfoundland 
Region, to provide a forum for consultation among the 
government, native groups, industry and others on en- 
vironmental and resource use activities relating to the 
management of shipping routes and ship movements 
within the waters surrounding Newfoundland and Lab- 
rador; to review marine shipping proposals and to de- 
termine potential implications for the environment and 
for natural resource users; to recommend preventative 
measures and bays for shipping routes and ship 
movement; and to identify environmental information 
gaps. This information report was prepared for distribu- 
tion to the residents of the Labrador Coast and Strait of 
Belle Isle and covers management of shipping, tanker 
movement, tanker specifications and safety concerns, 
the causes and effects of tanker damage, reporting oil 
spills, contingency planning, environmental protection 
legislation, the effects of existing tanker traffic, marine 
services, compensation, and business and related op- 
portunities. 
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MIC-90-03115/GAR PC E07/MF E01 
Canada. Water Resources Branch. Saskatchewan 
District, Regina. 

Response to recommendation no. 80, Beaufort 
Sea Environmental Assessment and Review Panel: 
Final report, 1984-89. 

c1989, 74p 


In 1980, the Dept. of Indian Affairs and Northern De- 
velopment initiated a formal public review of a pro- 
posed oil development project in Canada’s Arctic 
under the federal Environmental Assessment and 
Review Process. The project included production of oil 
from the Beaufort Sea and transport of the oil to south- 
ern markets by pipeline, tanker or both. The Beaufort 
Sea Environmental Assessment Panel was appointed 
in 1981 to review the activities involved, to identify po- 
tential impacts of the project and to recommend miti- 
gative measures. The review included activities north 
of 60N latitude. In October 1984 the Environmental 
Advisory Committee on Newfoundland and Labrador 
Marine Transportation was established to review 
marine shipping in its area and to recommend prevent- 
ative measures and guidelines. This report presents its 
findings on the socio-economic and environmental as- 
pects of tanker traffic, reviews marine shipping activi- 
ties and their potential impacts, and gives control 
measures. 
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MiGé-90-03285/GAR 

ENFOR, Ottawa (Ontario). 
ENFOR: ENFOR review, 1989. 
Annual publication. 

-_ 71p SSC-FO 12-10/1989, ISBN-0-662-57205- 


Text in on and French (Bilingual). (Bulletin 
ENFOR, 198 


Abstracts of recently issued ENFOR (ENergy from the 
FORest) reports as well as an updated list of ENFOR 
sty noes ENFOR is a contract R&D program managed 

y Forestry Canada aimed at generating sufficient 
knowledge and technology to realize a marked in- 
crease in the contribution of forest biomass to Can- 
ada’s energy supply. The program was initiated in 
1987 as part of a federal interdepartmental initiative. 
The ENFOR program deals with biomass supply mat- 
ters such as inventory, growth, harvesting, processing, 
transportation, environmental impacts, and socioeco- 
nomic impacts and constraints. 
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MIC-90-03383/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Study of asphaltene flocculation in heavy oil and 
asphalt solutions. 

B. J. Fuhr. c1989, 46p 

Contract CANMET-79131-01-SQ 


Two different experimental set-ups are described for 
determining the onset of asphaltene precipitation in 
heavy oil solutions. The first system, applicable to ex- 
periments under ambient conditions, employs a visible 
spectrophotometer with flow-through cell. The second, 
which must be used for experiments at pressures 
above atmospheric, employs a fiber optics probe 
which can operate in the visible and near infrared 
region. A number of heavy oil and asphalt systems 
were studied using these experimental techniques. 
This report compared the flocculation data of various 
heavy oils and residues from different sources, and 
correlated these results with known background of the 
samples, as well as determining the relative effects of 
dissolved CO2 and propane on the flocculation of as- 
phaitenes in a heavy oil. 


051,292 

MIC-90-03386/GAR PC E12/MF EC1 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Two- and three-phase relative permeability at ele- 
vated temperatures in heavy oil systems. 

B. B. Maini. c1989, 128p 

Contract CANMET-89019-01-SQ 


In Part | of this report, a series of tests were conducted 
to evaluate the effect of flow rate on measurements by 
the displacement technique at 3 different tempera- 
tures. The unsteady-state measurements of relative 
permeability were compared with steady-state meas- 
urements in the same rock-fluid system. To evaluate 
the effect of viscosity ratio, relative permeability meas- 
urements were carried out with mineral oils of different 
viscosities. In Part Il, 3-phase relative permeability 
measurements were carried out at 100C and 3.5 MPa 
pressure using the steady-state technique. The system 
used in these measurements comprised clean silica 
sand, a viscous mineral oil (500 mPa.s at 20C), de- 
ionized water and nitrogen gas. Stone’s method | and 
Il predictions of oil relative permeability were com- 
pared with the experimental data and the method I cor- 
relation modified. Data from 6 other sources were se- 
lected to test Stone’s method I. 


051,293 

MIC-90-03612/GAR . PC E07/MF E01 
Alberta. Scientific and Engineering Services and Re- 
search Division, Edmonton. 

Methods for producing liquid hydrocarbons from 


coal. 
c1990, 21p ISBN-0-86499-651-9 


Summaries of research projects for producing liquid 
hydrocarbon from coal. Projects include a description 
a the initial coal liquefaction studies; results from a 2- 
kg continuous-flow bench-scale liquefaction unit used 
to liquify Highvale and Vesta coals in a dispersed-cata- 
lyst process involving various catalysts and single- or 
two-stage processi ; supercritical gas extraction of 
coal wane a lignite rom Saskatchewan and a high- 
volatile bituminous coal from Alberta; the liquefaction 


of coal with natural gas; and coal conversion waste 
water treatment. 
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MIC-90-03744/GAR F E01 
Canadian Energy Research Inst., Calgary (abort 
World oil market projections, 1 1990-200 

Study no. 34. 

A. E. Reinsch, and M. A. O’Reilly. c1990, 198p 
ISBN-0-920522-61-0 

Microfiche only. 


The global energy market responded to the uncertain- 
ty of world oil supply and prices hee the pursuit of 
increased energy efficiency and multiple energy sourc- 
ing. The evolution of eee world oil mon oo and the likely 
path of crude oil prices continue to play a key role in 
shaping domestic — policy and energy sector 
planning. This report is the 2nd in a series of research 
studies designed to monitor developments in the world 
oil market, to assess the likely impact of key uncertain- 
ties affecting the market, and to provide a reference 
crude oil price path upon which industry and 

ment can base their investment decisions and policy 
prescriptions. The centrepiece of the research effort is 
the CERI world oil market model, an integrated supply- 
demand model capable of generating consistent pro- 
jections of world oil prices or OPEC production levels 
under a wide range of plausible assumptions regarding 
world economic growth, product demand response to 
oil price and income changes, and ultimate potential oil 
reserves in the non-OPEC oil producing countries. 
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N90-21165/7/GAR PC A11/MF A02 
Aerojet TechSystems Co., Sacramento, CA. 
Hydrocarbon-Fuel/Combustion-Chamber-Liner 
Materials Compatibility. 

Interim Final Report, 7 Nov. 1986 - 31 Oct. 1989. 
M. L. Gage. Apr 90, 249p NAS 1.26:185203, KBQ- 
FR-1, NASA-CR- 185203 

Contract NAS3-25070 


Results of material compatibility experiments using hy- 
drocarbon fuels in contact with copper-based combus- 
tion chamber liner materials are presented. Mil-Spec 
RP-1, n- dodecane, propane, and methane fuels were 
tested in contact with OFHC, NASA-Z, and ZrCu cop- 
pers. Two distinct test methods were employed. Static 
tests, in which copper coupons were exposed to fuel 
for long durations at constant temperature and pres- 
sure, provided compatibility data in a precisely con- 
trolled environment. Dynamic tests, —_ the Aerojet 
Carbothermal Test Facility, provided fuel and copper 
compatibility data under realistic booster engine serv- 
ice conditions. Tests were conducted using very pure 
grades of each fuel and fuels to which a contaminant, 
e.g., ethylene or methyl mercaptan, was added to 
define the role played by fuel impurities. Conclusions 
are reached as to degradation mechanisms and ef- 
fects, methods for the elimination of these mecha- 
nisms, selection of copper alloy combustion chamber 
liners, and hydrocarbon fuel purchase specifications. 


051,296 
PB90-247412/GAR PC A18/MF A03 
Gas Research Inst., Chicago, IL. 

Gas Research Institute 1991-1995 Research and 
Development Pian and 1991 Research and Devel- 
opment Program. 

Jun 90, 401p GRI-90/0166 

See also GRI-79-0022 and GRI-79-0023. 


The 1991-1995 GRI R&D Plan and 1990 R&D Program 
describes the planning framework used to develop the 
GRI R&D program and provides an overview of the 
1991 R&D tt and program direction. The R&D ra- 
tionale, objectives, goals, accomplishments, strate- 
gies, and milestones are described for GRI’s objec- 
tives in Supply Options, End Use, Gas Operations, and 
Crosscutting Research. Appendixes include the ros- 
ters of GRI’s member companies, major advisory 
bodies, and professional staff; the project level budget 
and research objective summaries for R&D proposed 
for 1991; anc a glossary of terms. 
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PB90-250143/GAR PC A08/MF A01 
_ Applications International Corp., Norristown, 
A. 
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Assessment of Physical Coal Cleaning Practices 
for Sulfur Removal. 

Final rept. Apr 86-Jan 90. 

A. J. Herhal, and C. Minnucci. Jun 90, 173p EPA/ 
600/7-90/013 

Contracts EPA-68-02-3893, EPA-68-02-4397 
Sponsored by Environmental Protection Agency, Re- 
search se Park, NC. Air and Energy Engineering 
Research Lab. 


The report presents results of a study of the current 
level of coal cleaning activity in the United States. In 
1983, the U.S. Department of Energy’s Energy Infor- 
mation Administration (EIA) expanded coal data col- 
lection activities to include information on the extent 
and type of coal preparation conducted in each coal- 
producing region. The additional information included 
data on raw coai input to coal cleaning plants, clean 
coal output, quality characteristics of the prepared 
coal, and end-use markets of both raw and prepared 
coal. These data, in combination with other EIA data, 
provide information on the extent and type of coal 
ee eee in each major coal-producing state or 
region impat on coal preparation of differences in 
mining methods and requirements of the various end- 
use markets also is discussed. Estimates were devel- 
oped of SO2 emission reduction by current mechanical 
cleaning plants based on clean coal quality character- 
istics reported to EIA and bed/county raw coal quality 
p> from the EIA/U.S. Bureau of Mines analyti- 
cal file. 
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PB90-253428/GAR PC A09/MF A01 


Utrecht Rijksuniversiteit (Netherlands). 
Resistant Biomacromolecu 


les in Morphologically 
Characterized Constituents of Kerogen: A Key to 
the Relationship between Biomass and Fossil 
Fuels (Resistente Biomacromoleculen in Morfolo- 
gisch Gekarakteriseerde Componenten van Kero- 
geen: Een Sleutel tot de Relatie Tussen Biomassa 
en Fossiele Brandstoffen). 
Doctoral thesis. 
E. W. Tegelaar. 26 Apr 90, 191p 
Summary in Dutch. Sponsored by Nederlandse Or- 
= voor Wetenschappelijk Onderzoek, The 

jague. 


The thesis describes the results of investigations con- 
cerning the role of resistant biomacromolecules in the 
formation of kerogen and consequently in petroleum 
genesis. Because of the heter ity of kerogens, 
the study is confined to the chemical analysis of some 
morphologically characterized constituents, such as 
higher plant cuticles and algal cell walls, and their 
‘actuo-equivalents.’ Such visual control allows for a 
detailed description concerning the fate of their con- 
stituents during diagenesis and catagenesis. In the last 
chapter the results presented are combined with those 
of other studies and integrated in a novel concept for 
the formation ot kerogen. 


Geothermal Energy 
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DE90009742/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Lost circulation technology development 

D. A. Glovka. 1990, 21p SAND-90-1075C, CONF- 
9004131-1 

Contract ACO04-76DP00789 

The national energy a role of geothermal 
technology development Francisco, CA (USA), 
18-20 Apr 1990. ipa by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Lost circulation is the phenomenon where circulating 
drilling fluid is lost to fractures or pores in the rock for- 
mation rather than returning to the surface through the 
wellbore annulus. In geothermal driili eo circulation 
can be a serious problem that contrib reatly to 
the cost of the average geothermal well. At E-spon- 
sored program is underway at Sandia National Labora- 
tories to develop new technology for solving lost circu- 
lation problems. The Lost Circulation Technology De- 
velopment Program currently consists of twelve 
projects in three areas: technology to plug porous and 
minor-fracture loss zones; technology to plug major- 
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fracture loss zones; and technology to characterize 
loss zones. This paper describes the program and 
highlights recent progress. 12 refs., 10 figs. (ERA cita- 
tion 15:032299) 
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DE90010509/GAR PC A04/MF A01 
National Research Council, Washington, DC. Conti- 
nental Scientific Drilling Committee. 

National drilling program to study the roots of 
active hydrothermal systems related to young 
magmatic intrusions. 

1984, 51p DOE/ER/12018-T17 

Contracts FG01-82ER12018, FG01-80ER10670 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The importance of studies of active hydrothermal- 
magma systems as part of a national continental sci- 
entific drilling program has been emphasized in numer- 
ous workshops and symposia. The present report, pre- 
pared by the Panel on Thermal Regimes of the Conti- 
nental Scientific Drilling Committee, both reinforces 
and expands on earlier recommendations. The US 
Geodynamics Committee 1979 report of the Los 
Almos workshop, Continental Scientific Drilling Pro- 
gram, placed major emphasis on op neem dar scien- 
tific value of current and planned drilling by industry 
and government, supplementing these efforts with 
holes drilled solely for scientific purposes. Although 
the present report notes the importance of opportuni- 
ties for scientific investigations that may be added on 
to current, mission-oriented drilling activities, the Panel 
on Thermal Regimes recognizes that such opportuni- 
ties are limited and thus focused its study on holes 
dedicated to broad scientific objectives. 16 refs., 2 
figs., 4 tabs. 
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DE90010574/GAR PC A06/MF A01 
Utah Geological and Mineral Survey, Salt Lake City. 
Newcastle geothermal system, Iron County, Utah. 
Geology, hydrology, and conceptual model, 
Volume 1: Final report. 

Progress rept. 

R. E. Blackett, M. A. Shubat, C. E. Bishop, D. S. 
Chapman, and C. B. Forster. Mar 90, 111p DOE/ID/ 
12756-1 

Contract FG07-881D12756 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Geological, geophysical and geochemical studies con- 
tributed to conceptual hydrologic model of the “blind” 
(no surface expression), moderate-temperature (great- 
er than 130(degree)C) Newcastle geothermal system, 
located in the Basin and ee ag oe Plateau tran- 
sition zone of southwestern Utah. Temperature gradi- 
ent measurements define a thermal anomaly centered 
near the surface trace of the range-bounding Antelope 
Range fault with and elongate dissipative plume ex- 
tending north into the adjacent Escalante Valley. 
Spontaneous potential and resistivity surveys sharply 
define the geometry of the dominant upflow zone (not 
yet explored), indicating that most of the thermal fluid 
issues form a short segment along the Antelope 
ig fault and discharges into a gently-dipping aqui- 
fer. Production wells show that this aquifer lies at a 
depth between 85 and 95 meter. Electrical surveys 
also show that some leakage of thermal fluid occurs 
over a 1.5 km (minimum) interval along the trace of the 
Antelope Range fault. Major element, oxygen and hy- 
drogen isotopic analyses of water samples indicate 
that the thermal fluid is a mixture of meteoric water 
derived from recharge areas in the Pine Valley Moun- 
tains and cold, shallow groundwater. A northwest- 
southeast trending system of faults, encompassing a 
zone of increased fracture permeability, collects mete- 
oric water from the recharge area, allows circulation to 
a depth of 3 to 5 kilometers, and intersects the north- 
east-striking Antelope Range fault. We postulate that 
mineral precipitates form a seal along the Antelope 
Range fault, preventing the discharge of thermal fluids 
into basin-fill sediments at depth, and allowing heated 
fluid to approach the surface. Eventually, continued 
mineral deposition could result in the development of 
hot springs at the ground surface. 
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Newcastle geothermal system, Iron County, Utah: 
Geology, hydrology, and conceptual model. 
Volume 2, Appendices. 

R. E. Blackett, M. A. Shubat, C. E. Bishop, D. S. 
Chapman, and C. B. Forster. Mar 90, 95p DOE/ID/ 
12756-1-Vol.2 

Contract FG07-881D12756 

Sponsored by Department of §nergy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This appendix contains raw data used in the fault slip 
analysis. Data was collected from four sites, sites A 
through D. Minor fault slip measurements are listed for 
each site, and each row of data is one measurement. 
The index number is an arbitrary sequential number. 
Strike is the strike of the fault plane, measured in the 
northern hemisphere. Dip is the dip of the fault plane, 
which has two letters attached to the end showing the 
quadrant of the dip direction. Rake is the rake of the 
slickenside in the plane of the fault, which has two let- 
ters attached to the end showing the quadrant of the 
plunge direction of the rake. Sense is the sense of slip 
of the fault: N = normal (rake > 45(degree)), R = 
reverse (rake > 45(degree)), D = dextral (rake < 
45(degree)), S = sinistral (rake < 45(degree)). 37 
figs., 19 tabs. 
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DE90010742/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Seismic imaging for velocity and attenuation 
structure in geothermal fields. 

J. J. Zucca, and J. R. Evans. Jun 89, 5p UCRL- 
100841, CONF-891031-11 

Contract W-7405-ENG-48 

Annual meeting of the Geothermal Resources Council: 
the geysers - three decades of achievement: a window 
on the future, Santa Rosa, CA (USA), 1-4 Oct 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We have applied the attenuation inversion technique 
developed by Evans and Zucca (1988) to a seismic 
tomographic data set taken at Newberry Volcano by 
Achauer et al. (1988). Our preliminary results suggest 
that the interpretation of the velocity data by Achauer 
et al. that a magma chamber is present 3 km beneath 
the caldera is not confirmed by the attenuation data. 
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DE90010944/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Geopressured-Geothermal Resource, 
and use. 

J. Negus-de Wys. 1990, 9p EGG-M-90155, CONF- 
9004131-2 

Contract AC07-761D01570 

The national energy —— role of geothermal 
technology development, San Francisco, CA (USA), 
18-20 Apr 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


research 


The Geopressured-Geothermal Resource has an esti- 
mated accessible resource base of 5700 quads of gas 
and 11,000 quads of thermal energy in the onshore 
Texas and Louisiana Gulf Coast area alone. After 15 
years the program is now beginning a transition to 
commercialization. The program presently has three 
geopressured- geothermal wells in Texas and Louisi- 
ana. Supporting research in the Geopressured Pro- 
gram includes research on rock mechanics, logging, 
geologic studies, reservoir modeling, and co-location 
of brine and heavy oil, environmental monitoring, geo- 
logic studies, hydrocarbons associated with the 
eopressured brines and development of a pH monitor 
or harsh environments, research support in prediction 
of reservoir behavior, thermal enhanced oil recovery, 
direct use, hydraulic and thermal conversion, and use 
of supercritical processes and pyrolysis in detoxifica- 
tion. The on-going research and well operations are 
preparing the way to commercialization of the 
Geopressured-Geothermal Resource is covered in this 
report. 12 refs., 8 figs., 1 tab. (ERA citation 15:034284) 
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DE90784614/GAR 
Aix-Marseille-1 Univ. (France). 


PC A19/MF A01 


Medium energy geothermics and the up grading of 
natural hot water resources for electricity produc- 
tion through an organic fluid Rankine cycle: state 
of the art, technical and economical study. 

Thesis. 

P. Laplaige. 1987, 441p FRCEA-TH-248 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The medium grade geothermal energy may be con- 
verted into useful energy through a new technology, 
the organic fluid Rankine cycle. It allows the valoriza- 
tion of small hot water resources (temperature ranging 
from 90 C to 150-200 C) with a power production rate 
from 500 KWe to ten Megawatts. The resources are 
evaluated, the technology and equipments are now 
well adapted and the economic feasability is assessed. 
An example in Alaska is described. 
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The effect of the development of high-temperature su- 
perconductors on the use of magnetic heat pumps 
was evaluated for two applications: refrigeration for 
commercial food processing and industrial production 
of hot water or low-quality steam. Background discus- 
sion are included on magnetic heat pumps and their 
operation and on the selection of the two applications 
that were evaluated. The design of magnetic heat 
pumps and how designs will be affected by the use of 
high-temperature superconductors are analyzed. The 
heat pump designs used in the evaluations were a 
Brayton cycle with an active magnetic regenerator and 
a Brayton cycle with external recuperation. The eco- 
nomics of the active magnetic regenerator design are 
compared with conventional vapor-compression de- 
vices for the two applications. 30 refs., 18 figs., 22 
tabs. (ERA citation 15:032499) 
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evaluation Groningen- 


The results of an evaluation of the Duct system as sea- 
sonal heat store under Dutch climatical conditions are 
described. It is an update of the Dutch contribution to 
the IEA-VII subtask II(b)-report: ‘Central solar heating 
plants with seasonal storage. Evaluation of concepts’. 
For the evaluation the MINSUN-simulation program 
has been used. The evaluation is done for the follow- 
ing total system concepts: gas-driven heat pump with 
unglazed solar collectors; electrical heat pump with 
unglazed solar collectors; no heat pump, evacuated tu- 
bular solar collectors. An evaluation for the same three 
system-concepts with aquifer storage will be reported 
as part of IEA-VII phase Ill. The evaluation is done for a 
total load of 4.4 TJ. This load corresponds with the 
total load of the Groningen system. The DHW-fraction 
is 16% (0.7 TJ). The results are presented in a ‘solar 
costs versus solar fraction’ figure. From this figure the 
lowest solar costs system is derived. For this optimal 
system the heat fluxes in the total system and the cost 
build-up are given. Finally the results are discussed. 14 
figs., 3 refs., 3 tabs. 
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Empfehiungen zur Dimensionierung von Elektro- 
Waermepumpen. (Recommendations for dimen- 
sioning of electric heat pumps). 

1989, 38p ETDE-mf-0784842 
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Problems concerning the dimensioning of heat pumps 
and the calculation of the capacities of the heat pump 
and the auxiliary heating system so far could be solved 
only by using producer specifications. The brochure in- 
tends to standardize the calculation procedure and 
help to overcome uncertainties in design and cost cal- 
culation. It may also help in reassessing existing heat 
pump systems. Planners are given general information 
on the various systems available and on heat pump 
tarriffs. (BR). 
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Operationai testing of two thermal energy storage 
furnaces. 

N. H. Milligan. c1989, 13p 


Thermal energy storage is a practical method of shift- 
ing on-peak load to off-peak hours. One of the most 
convenient and largest loads available for shifting in 
the residential sector is space heating, where a diversi- 
fied load of approximately 8 kW can be shifted to off- 
peak periods ap such furnaces. This report pre- 
sents the results of an evaluation of 2 thermal energy 
storage furnaces in the laboratory. One furnace used a 
low density crushed rock as the storage medium; the 
other used high density ceramic brick. The furnaces 
were tested to determine standby heat loss, operating 
efficiencies, and safety. 
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Thermal performance and delivery capability of an 
electric water heater with a non-pressurized plas- 
tic tank. 

J. A. Riddersma, and B. T. Howell. c1989, 9p 


Residential water heating constitutes a major electrical 
load and a capital expense because of the significant 
numbers of installed rental units. One development in 
tank durability and energy efficiency is a well insulated 
electric water heater with a non-pressurized plastic 
tank. This report describes testing of this tank for ther- 
mal performance and delivery capability according to 
selected clauses of the CSA Standard C191-M1983/1. 
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Copper tubing is the most cost-effective piping tech- 
nology presently available for interior gas distribution 
systems. Its use, however, has been greatly restricted. 
Corrosion has been cited as the most prevalent reason 
utilities have been reluctant to use copper tubing. Hy- 
drogen sulfide (H2S) has been identified as one of the 
main contaminants in natural gas which promotes 
copper corrosion. The goal of the program was to de- 
velop an on-line filter for removing H2S from delivered 
natural gas without removing the mercaptans (oder- 
ant). The filter was to be sized for single family dwell- 
ings and provide a 1- to 2-year life. Zeolite based mo- 
lecular sieves were the first materials evaluated for 
H2S adsorption. Testing using gravimetric techniques 
(batch measurement approach for determining equilib- 
rium adsorption capacity) revealed that commercial 
and modified zeolites adsorbed virtually zero H2S 
when processing methane, which contains typical H2S 
concentrations ra to 4 ppm). The second type of ad- 
sorbent evaluated, activated alumina, was capable of 
adsorbing H2S at the low H2S concentration typically 
found in delivered natural &. The specific activated 
alumina tested, Selexsorb COS, had a H2S adsorption 
capacity of 0.8 gm/100 gm. The mercaptan rejection 
capability was attained by presaturating the adsorbent 
with mercaptan prior to placing the adsorbent into 
service. 
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with Stack Power Density of 3 kW/Ib (7kW/kg). 

A. J. Appleby, and S. Srinivasan. 1 Jun 90, 10p 
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The objectives of this project are to investigate the 
physico-chemical properties of some solid polymer 
electrolytes and of electrode kinetic parameters of 
oxygen reduction at the platinum/solid polymer elec- 
trolyte interface; optimize electrodes and membrane/ 
electrode assemblies to attain the highest possible 
power density in fuel cells; and model the performance 
of an electrochemical cell stack taking into consider- 
ation the electrochemical, mass transfer and heat 
transfer characteristics to demonstrate the feasibility 
of attaining the stated goals. Highlights of the accom- 
plishments on these tasks are as follows: using a mi- 
croelectrode technique, the electrode kinetic param- 
eters for oxygen reduction at the platinum-solid poly- 
mer electrolyte interface and the oxygen solubility and 
diffusion coefficient in this electrolyte were deter- 
mined; with optimized electrode structures and mem- 
brane/electrode assemblies, high power densities 
were attained in solid polymer electrolyte fuel cells 
(single cells; and the modeling studies reveal that ther- 
mal and water management can be effective with recir- 
culation of gases with external condensation, and with 
thin metallic bipolar plates and assuming a power den- 
sity of 4 watts/centimeters squared a stack power 
density of 7 kW/kg can be achieved. Keywords: Poly- 
mer, Electrolyte, Fuel cell, Electrochemical energy 
storage, Solid, Stack power density. (JG) 
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The oceans are the world’s largest solar energy collec- 
tor and storage system. Covering 71(percent) of the 
earth’s surface, this stored energy is realized as 
waves, currents, and thermal salinity gradients. The 
purpose of the federal Ocean Energy Technology 
(OET) Program is to develop techniques that harness 
this ocean energy in a cost-effective and environmen- 
tally acceptable manner. The OET Program seeks to 
develop ocean energy technology to a point where the 
commercial sector can assess whether applications of 
the technology are viable energy conversion alterna- 
tives or supplements to systems. Past studies con- 
ducted by the US Department of Energy (DOE) have 
identified ocean thermal energy conversion (OTEC) as 
the largest potential contributor to United States 
— supplies from the ocean resource. As a result, 
the OET Program concentrates on research to ad- 
vance OTEC technology. Current program emphasis 
has shifted to open-cycle OTEC power system re- 
search because the closed-cycle OTEC system is at a 
more advanced stage of development and has already 
attracted industrial interest. During FY 1989, the OET 
Program focused primarily on the technical uncertain- 
ties associated with near-shore open-cycle OTEC sys- 
tems ranging in size from 2 to 15 MW(sub e). Activities 
were performed under three major program elements: 
thermodynamic research and analysis, experimental 
verification and testing, and materials and structures 
research. These efforts addressed a variety of techni- 
cal problems whose resolution is crucial to demon- 
strating the viability of open-cycle OTEC technology. 
This publications is one of a series of documents on 
the Renewable Energy programs sponsored by the US 
Department of Energy. An overview of all the programs 
is available, entitled Programs in Renewable Energy. 
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This report is ninth in a series of documents presenting 
the findings of field test under DOE’s Cooperative 
Field Test Program (CFTP) with the wind industry. This 
report provides results of a project conducted by Alta- 
mont Energy Corp. (AEC) to measure wake deficits on 
the Jess and Sousa Ranches in Altamont Pass, CA. 
This research enhances and complements other DOE- 
funded projects to refine estimates of wind turbine 
array effects. This project will help explain turbine per- 
formance variability caused by wake effects. 4 refs., 28 
figs., 106 tabs. (ERA citation 15:032305) 
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A microprocessor-controlled measurement system 
has been designed and built to make accurate meas- 
urements of low pressures on a rotating wind turbine 
blade. This Pressure System Controller (PSC) is capa- 
ble of simultaneously operating four pressure scan- 
ners (128 channels total) while rotating on a wind tur- 
bine blade. Calibrations and purge sequences are per- 
formed automatically on all 128 channels while the tur- 
bine is rotating. Data are fed to a Pulse Code Modula- 
tion (PCM) data-acquisition system and recorded on 
magnetic tape for later processing. Accurate measure- 
ments have been made down to pressures of 11 mi- 
crobars (0.00018 psi) for low Reynolds Number tests. 
These rotating-blade pressure measurements are 
used to compare with wind tunnel data to see how 
blade rotation alters airfoil performance. A description 
of the test setup and instrumentation design is given 
along with examples results. Recommendations for 
future work and changes in the design approach are 
also discussed. 7 refs., 13 figs. 
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nology update. 
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The MHD/steam combined cycle power pliant concept 
involves burning fossil fuel at high temperatures ((ap- 
proximately)5000 F), generating power with an MHD 
generator from the high temperature exhaust products 
and using a steam plant for conversion of the remain- 
ing thermal energy to electricity. The MHD portion is 
called the topping cycle and the steam plant is called 
the bottoming cycle. The system uses potassium seed, 

ned with coal and preheated and/or oxygen en- 
riched air to achieve temperatures sufficient to provide 
some electrical conductivity in the combustion prod- 
ucts by thermal ionization of the potassium atoms. 
conversion efficiency of the MHD generator is much 
higher that a steam cycle, typically 85--90%. The 
appeal of the combined cycle plant is much higher 
overall plant efficiency than other known technologies 
(up to about 55% in the mature plant), inherent control 
of SO2, NOx and particulates. SO2 can be reduced to 
a few parts per billion if desired and NOx can be re- 
duced to 15--20% of current New Source Performance 
Standards. The purpose of this paper is to report the 
current status of development of the technology 
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needed for the commercialization of plants using this 
concept. 9 refs., 11 figs. 
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The overall objective of the Direct Conversion Tech- 
nology task is to develop an experimentally verified 
technology base for promising direct conversion sys- 
tems that have potential application for energy conser- 
vation in the end-use sectors. This report contains 
progress of research on the Alkali Metal Thermal-to- 
Electric Converter (AMTEC), and on the Two-Phase 
Liquid-Metal MHD Electrical Generator (LMMHD) for 
the period January 1, 1989 through December 31, 
1989. Research on these concepts was initiated 
during October 1987. Reports prepared on previous 
occasions contain discussions on the following other 
direct conversion concepts: thermoelectric, pyroelec- 
tric, thermionic, thermophotovoltaic, thermoacoustic, 
thermomagnetic, thermoelastic (nitinol heat engines); 
and also, more complete discussions of AMTEC and 
LMMHD systems. 4 refs., 23 figs. 
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This quarterly technical progress report presents the 
tasks accomplished at the Component Development 
and Integration Facility during the second quarter of 
FY90. Areas of technical progress this quarter includ- 
ed: coal system development; seed system develop- 
ment; test bay modification; channel power dissipation 
and distribution system development; integrated top- 
ping cycle/proof-of-concept current controls project; 
split coal feed system; oxygen system storage up- 
grade; iron core magnet thermal protection system 
checkout; TRW slag rejector/CDIF slag removal 
project; stack gas/environmental compliance up- 
grade; coal-fired combustor support; 1A channels fab- 
rication and assembly; support of Mississippi State 
University diagnostic testing; test operations and re- 
sults; data enhancement; data analysis and modeling; 
technical papers; and projected activities. 2 tabs. (ERA 
citation 15:032474) 
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The three-dimensional flow characteristics inside MHD 
plasma generators and seawater thrusters are ana- 
lyzed by solving the governing partial differential equa- 
tions for flow and electrical fields. The equation set 
consists of the mass continuity equation, the three mo- 
mentum equations, the equations for enthalpy, turbu- 
lence kinetic energy and its dissipation rate, and the 
Maxwell equations. Calculations have been performed 
for a Faraday plasma generator and for a continuous 
electrode seawater thruster. The numerical results of 
those two applications are compared. Calculations 
have been made to study the flow evolution in MHD 
generators and thrusters. The calculations show that 
velocity overshoots friction enhancement exist over 
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the sidewalls and are strongly manifested in MHD gen- 
erators but not so in MHD thrusters. Plots of velocity 
and skin friction are presented to illustrate the flow de- 
velopment in MHD generators and thrusters. 17 refs., 
8 figs., 1 tab. (ERA citation 15:032473) 
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Effects of coal-derived trace species on the per- 
formance of moiten carbonate fuel cells. Technical 
progress report No. 15 (annual progress and inter- 
- ir; evaluation), August 22, 1988-August 21, 
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The primary objective of this study is to assess the 
overall and combined effect of coai-derived gas-phase 
trace contaminants. The species will be simultaneous- 
ly present in fuel gas at concentrations near the single 
contaminant tolerance levels found for the MCFC. The 
species will include, but are not limited to mercury 
(Hg), tin (Sn), lead (Pb), selenium (Se), arsenic (As), 
and zinc (Zn) in the presence of ammonia (NH(sub 3)), 
hydrogen sulfide (H(sub 2)S) and halide (HCl). Results 
to-date are discussed. 49 refs., 1 fig., 4 tabs. (ERA cita- 
tion 15:032476) 
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The brochure ‘Windturbinegeluid’ (Wind turbine noise) 
was compiled by Holland Windturbine in cooperation 
with Lichtveld, Buis and Partners. It contains simple 
formulas by which noise levels of the rotor, the nacelle 
of a wind turbine and of the total wind turbine can be 
calculated. Based on the measured data of four wind 
turbines the prediction value of the formulas has been 
verified as well as to what extent the effects of alter- 
ations in design and construction can be predicted by 
means of the formulas. It appears that the inaccuracy 
of the average noise level of wind turbines is larger 
than the authors of the brochure suggest (circa 7 
dB(A) instead of 1). Also the inaccuracy of the calculat- 
ed intensities of noise sources is larger than suggest- 
ed. It has been concluded that the formulas are not 
very useful in taking measures to reduce noise from a 
wind turbine. 8 tabs., 4 apps., 10 refs. 
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Vattenfall has during 1989 studied the status of the 
fuel cell development with concentration on MCFC 
and PAFC technology. This report discusses the tech- 
nical status, system configurations, economy and de- 
velopment programs for the most interesting fuel cell 
technologies for cogeneration and electric power 
plants. Gasified biomass and methanol could be envi- 
ronmentally interesting fuels for fuel cell cogeneration 
plants in the Swedish SS. A rough eco- 
nomic estimation of the MCFC-technology in a Swed- 
ish cogeneration system shows that the total cost 
could be on the same level as for conventional sys- 
tems. However, based on the same demand of heat 
the production of electricity will be much larger. This 
fact together with good environmental characteristics 
indicate that MCFC-systems could be competitive. 
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Inter seasonal ground heat storage through verti- 
cal bayonet exchanger array: a predimensioning 
model. 

Thesis. 

A. Baudoin. May 88, 185p FRNC-TH-3579 
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A mathematical model for the simulation of a large 
ground heat storage system is presented; the storage 
system is composed of multiple (in a cylindrical sym- 
metry configuration) bayonet vertical heat exchangers 
array, buried in the ground. The storage capacity, the 
heat and mass transfers and the energy efficiency of 
the system are analyzed as a function of various di- 
mensional and non dimensional parameters. 
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The annual report of the Kernforschungsanlage Jue- 
lich on activities in the field of wind energy in the Fed- 
eral Republic of Germany gives a short description of 
various projects, supported by the Federal Ministry of 
Research and Technology (BMFT) and the Commis- 
sion of the European Communities. Following projects 
are mentioned: MONOPTEROS, GROWIAN, WKA 60/ 
AWEC 60, wind energy program Preussen Elektra, 
EOLE-D, wind farms, solar chimneys, 100 MW experi- 
mental program. (BWI). 
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Within the framework of the Joint European Test Site 
Activities, supported by the European Commision in 
Brussels, two projects are carried out in which measur- 
ing wind speed is an important factor. In the Anemo- 
metry-project the accuracy in measuring the wind 
speed has been determined. Next recommendations 
are made with regard to requirements which have to 
be set to cup anemometers and their applications. 
These recommendations have been used in formulat- 
ing a European Standard for the measurement of wind 
turbine power curves, the second project. Also de- 
mands were set to the test site to minimize the uncer- 
tainties in the measured wind speed which result from 
coherence problems and obstacle effects. An interna- 
tional intercalibration of anemometers however shows 
warrisome results which stand in the way to an interna- 
tional standardization for anemometers and mutual 
recognition of measured wind turbine power curves. 1 
fig., 2 tabs., 14 refs. (ERA citation 15:032304) 
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Demonstratie van het integraal windturbinemodel 
PHATAS-REGHAT door middel van berekeningen 
aan de NEWECS-45. (Demonstration of the integral 
wind turbine model PHATAS-REGHAT by means of 
calculations on the NEWECS-45). 

J. T. G. Pierik, and S. Cervenka. Jan 90, 60p ECN-C- 
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Two ECN (Netherlands Energy Research Foundation) 
developed computer models to calculate the dynamic 
performance of wind turbine systems are coupled to 
make integral calculations possible. The computer 
programs are the PHATAS model for the rotor and the 





tower, and the REGHAT program for the blade angle 
control, the mechanical transmission and the electrical 
system. The coupled version has been demonstrated 
by means of calculations for two operational condi- 
tions of the NEWECS-45. The results were compared 
with measurements. The calculations differ in some 
points from the power density spectra measurements, 
which is mainly caused by the modelling of the rotor 
and the mechanical transmission. From the measure- 
ments and calculations it appears that the 4.5 Hz fre- 
quency in the NEWECS-45 shaft coupling is not 
caused by the electric system. For the calculations of 
the power density spectra of the NEWECS-45 it is not 
necessary to use an integral model of the rotor and the 
electrical system, because the electric control is fast 
and not designed to muffle coupling fluctuations in the 
mechanical transmission. 31 figs., 10 refs., 3 tabs. 
(ERA citation 15:034299) 
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In many places around the world, electric power is pro- 
duced by a diesel generator set which feeds a local 
network. Especially in windy areas with high fuel 
prices, one would expect a significant reduction in fuel 
costs when a windturbine is connected to the network. 
However, due to more or less unpredictable fluctua- 
tions in the load and the windturbine output power, this 
reduction is not easily obtained. There are several ap- 
proaches to this problem. The one chosen, is to start 
and stop the diesel motor in a way that gives a bal- 
anced minimization of the costs: fuel consumption, 
number of motor starts and power quality. This ap- 
proach assumes a wind-turbine of least at the same 
size as the diesel generator set. A start/stop strategy 
based on adaptive predicition of power output from the 
windturbine as well as of the load is developed. The 
strategy thus accounts for the stochastic and the insta- 
tionary nature of the inputs to the systems. Real life 
evaluation of this approach would take years, there- 
fore a simulation model is developed. The model con- 
sists of two parts; the physical system and the inputs, 
wind velocity and load. The latter part is based on sto- 
chastic processes. This model makes it possible to do 
several independent runs which in turn enables and 
evaluation of the statistical significance of the result. 
This is considered to be a very important feature. The 
developed strategy is compared to a very simple one. 
Simulation results show no significant differences be- 
tween the two strategies. This surprising result is dis- 
cussed in detail. The simulation model is capable of 
= results from which yearly average costs can 
be calculated. These calculations show that there 
probably is a large number of small communities 
around the world, where it would be economically at- 
tractive to connect a windturbine to an existing diesel 
generator set. (author) 57 refs. (ERA citation 
15:000000) 
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DE90791318/GAR PC A06/MF A01 
Skibsteknisk Lab., Lyngby (Denmark). 

Maalinger paa Aeroe Vindmoellepark. (Measure- 
ments at Aeroe Windmill park). 

A. G. Jensen. Mar 88, 113p SL-1271-87828 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim of the measuring program carried out at the 
Aeroe Windmill park was to measure and analyse the 
effect of the “shadowing” of one or more windmills in 
relation to the other(s) with regard to individual wind 
loads, and to determine the statistics connected with 
the effect of the wind turbine array’s power production 
on the public electric utility's network over a longer 
period of time. The shadowing effect was based on the 
wind turbine’s calculated yield which is also connected 
to the individual wind turbine’s efficiency curve. Meas- 
urement as complicated by the uneven terrain. Some 
differences were caused by variations in the tip angle 
of the turbine blades. It was discovered that there was 
a relation between the effect of the shadowing and the 
breadth of the obstruction caused in relation to wind 
load. The measured efficiency reduction ws shown to 


ENERGY 


Miscellaneous Energy Conversion & Storage 


be double as much as the calculated efficiency without 
shadowing, and it is recommended that shadowing ef- 
fects are significant enough to be reckoned with when 
calculating the efficiency of wind turbines. (AB). (ERA 
citation 15:032307) 
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Wind turbine wake interference. A validation 
study. Vol. 1. Main text. 
Fe 7 and H. Oort. May 89, 42p DMI-89836- 

ol. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Danish Maritime Institute, Denmark and MT-TNO, 
the Netherlands have concluded an extensive re- 
search project comprising full-scale measurements 
and sample calculations in the Taendpipe Windfarm 
situated on the Danish west coast. The research 
project was financially supported partly by the Com- 
mission of the European Communities and partly by 
national funds. The objectives of the project were to 
acquire information on the following topics: - The wind 
field within a large Windfarm. - Wake effects on the 
power performance of individual turbines in a large 
windfarm. - Wake effects on the total power output of a 
large windfarm. The full-scale data acquired during the 
measurement campain was to be used for validation of 
available prediction schemes for: - Power performance 
and wind fields in windfarms. Kinematic model 
FARMS. - Wake properties of single wind turbines, 
Eddy-viscosity model EVMOD. During the measure- 
ment period (approximately 24 weeks) a full-scale data 
set was acquired which allowed properties of wind tur- 
bine wakes and the power performance of individual 
turbines and the complete windfarm to be assessed 
with good accuracy. Comparison of measured and pre- 
dicted wind fields in the Taendpipe Windfarm demon- 
strates that the kinematic FARMS model predicts mul- 
tiple with turbine wakes with good accuracy. Power 
predictions are found to be less accurate probably due 
to significant differences in the measured power per- 
formance curves for the individual wind turbines. The 
accuracy of the power predictions performed is still 
considered to be fair, however, as the scatter between 
measured and predicted power output lie within the 
standard deviation of the measurements for most of 
the conditions analysed. Prediction of single wake pro- 
files by means of the Eddy-viscosity model EVMOD is 
found to agree well with measurements as the width 
and depth of measured single wake profiles is calculat- 
ed with good accuracy. (author). (ERA citation 
15:032302) 
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DE90791322/GAR PC A07/MF A0O1 
Naturgas Sjaelland I/S, Soroe (Denmark). 

Wind turbine wake interference. A validation 
study. Vol. 2. Measurement results. 

7 _ and H. Oort. May 89, 136p DMI-89836- 

ol. 
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Measurement results in relation to performance test- 
ing and prediction of energy yields of wind turbine 
arrays. Emphasis is laid on the effects of wake interfer- 
ence. (AB). (ERA citation 15:032303) 
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DE90791348/GAR PC A03/MF A01 
Risoe National Lab., Roskilde (Denmark). Test Station 
for Wind Turbines. 

Notat vedroerende konsekvens af vindmoenster 
og en differentieret tarif paa elafregning meliem 
vindkraftvaerk og distributionsselskab. (Note on 
the consequences of wind patterns and differenti- 
ated tariffs on electricity accounting between wind 
power stations and distribution firms). 

H. F. Christensen, and P. Hauge Madsen. Mar 89, 
16p NEI-DK-320 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This repport contains an analysis of how the average 
wind pattern in Denmark influences the sale of elec- 
tricity produced from wind turbines if one changes from 
a1 rate charge system to a 3 rates charge system. The 
analysis is based on the time simulated power produc- 
tion from a 100 kW horisontal axis wind turbine (Vestas 
20), using a measured power curve and wind data col- 
lected in a period from 1982 to 1986 on a Danish site. 
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The conclusion is, that if one uses the time periods in 
the present 3 rates system, you get for each period a 
power production pr. time unit, which is almost con- 
stant. This means that it is only the price levels within 
rates that determines the system to be most profitable 
for wind produced electricity. (author). (ERA citation 
15:000000) 
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DE90791373/GAR PC A06/MF A01 
Norges Vassdrags- og Energiverk, Oslo (Norway). 
Small hydro electric power development in the 
northern area, Pakistan. A mission report. 

F. Barth, S. Husebye, and T. Jensen. Jan 89, 101p 
NVE-U-R-04-88 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The report provides recommendations on the estab- 
lishment of a mechanical/electrical workshop for im- 
proved maintenance of existing power plants in the 
Northern Area, Pakistan. In addition it provides recom- 
mendations on upgrading and refurbishing four small 
hydroelectric plants, the construction of two new, 
small hydroelectric plants and studies on medium 
scaled hydroelectric plants. It is a goal to improve ex- 
isting construction solutions, focus on spin-off effects 
like training and transfer of technology, improve the 
standard of living by making electricity available and 
reduce pressure on the environment. 6 figs., 4 tabs. 
(ERA citation 15:032276) 
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PB90-250663/GAR 
(Order as PB90-250648/GAR, PC A10/MF 
A02) 


Electrotechnical Lab., Sakura (Japan). 

Latent Thermal Energy Storage Using Form-Stable 
High Density Polyethylene. 

M. Kamimoto, Y. Abe, Y. Takahashi, K. Kanari, and 
R. Sakamoto. c1989, 9p 

Text in Japanese. 

Included in Bulletin of the Electrotechnical Laboratory, 
v53 n9 p119-126 1989. 


A prototype latent thermal storage unit using form- 
stable high density polyethylene (HDPE) rods (the 
highest melting temperature is 135 deg C) has been 
developed. A direct contact heat transfer technique 
between HDPE rods and ethylene glycol (EG) is adopt- 
ed. The direct heat transfer and a formation of a clear 
thermocline provide a good performance. Develop- 
ment of surface crosslinked HDPE, computer simula- 
tion on the performance of the storage units, and feasi- 
bility study on systems using the HDPE storage units, 
are also described. 
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PB90-252560/GAR PC A03/MF A01 
Cincinnati Univ., OH. Dept. of Chemistry. 
Electrocatalyst Surfaces. Final Report, December 
1986-November 1989. 

A. T. Hubbard. Feb 90, 33p GRI-90/0121 

Contract GRI-5086-260-1404 

See also PB88-178629. Sponsored by Gas Research 
Inst., Chicago, IL. 


Hydrocarbon reaction intermediates adsorbed at me- 
tallic catalyst surfaces have been identified and quanti- 
tated by means of new surface spectroscopic and 
electrochemical methods, including electron energy- 
loss spectroscopy (EELS), Auger spectroscopy, sur- 
face infrared spectroscopy (IR), electron diffraction 
(LEED) and cyclic voltammetry (CV). Investigated were 
catalyst surface structure, hydrocarbon molecular 
structure, modes of surface chemical bonding of ad- 
sorbed intermediates, and electrochemical oxidation 
of these intermediates as a function of the nature of 
the hydrocarbon solvent electrolyte, pH, temperature, 
catalyst elements and adsorbable additives. Break- 
throughs accomplished in the research include: (i) first 
studies of hydrocarbon adsorbed intermediates at 
electrocatalyst surfaces by means of very definitive 
EELS vibrational spectra; (ii) first determinations of 
elemental analysis, purity, surface abundance and mo- 
lecular orientation of intermediates by Auger spectros- 
copy; (iii) advances in surface IR spectroscopy permit- 
ting vibrational characterization of intermediates at 
high pressure; and (iv) voltammetric studies revealing 
the nature of electrochemical reactions occurring at 
specific locations in an adsorbed molecule. 
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PBS0-252925/GAR PC A03/MF A01 
Foersvarets Si eo Stockholm (Sweden). 
Dept. of Weapons Technol 

Experimentell Modelibildning i Vindkraftverk (Ex- 
perimental Methods of Model Building of Wind 
Turbines). 

B. Landkvist, E. Ulen, and S. L. Wirkander. May 90, 
38p FOA-C-20797-2.7 

Text in Swedish; summary in English. 


For good regulation of wind turbines, as for all dynamic 
systems, knowledge of their characteristics is needed. 
This knowledge is most often formulated in terms of 
mathematical models. A possible method for making 
such a model is based on the supplier’s data. Howev- 
er, this method suffers from the inability to adapt to 
possible changes in the characteristics of the turbine. 
The subject of the study is to investigate some meth- 
ods for determining a simple dynamic turbine model by 
using series of measurements of blade angle and rota- 
tional speed from a real wind turbine. Five possible 
methods will be described, all of them based on the 
theory of process identification. The different methods 
will be tested on simulated data. It turns out that the 
best result is given by the so called PEM model. Next, 
experimentally determined models are shown, which 
are based on real series of measurements from the 
Hono research turbine. Finally, these results will be 
compared with values which are graphically deter- 
mined from the supplier’s data. 
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PB90-253907/GAR PC A06/MF A01 

Technische Hogeschool Delft (Netherlands). Faculteit 

der Werktuigbouwkunde en Maritieme Techniek. 

— Dynamic Model of a Flexible Wind Tur- 
ine 


P. Bongers, W. Bierbooms, S. Dijkstra, and T. van 
Holten. c1990, 124p MEMT-6, ISBN-90-370-0037-1 


The report describes the work on an Integrated Dy- 
namic Model for flexible wind turbines. The different 
models of the sub systems are coupled into one Inte- 
grated Dynamic Model that is implemented as simula- 
tion code in the DUWECS program. The DUWECS pro- 
gram is developed in such a manner that it has 
become a user friendly and easy to handle tool for the 
study of the dynamic features of wind turbine systems. 
The DUWECS program runs on computers working 
under the MS-DOS operating system. The possibilities 
of the developed DUWECS program are illustrated by 
various simulations of the wind turbine system under 
various conditions. The interaction effects on the over- 
all behavior are shown, confirming the importance of 
an Integrated Dynamic Model. For a more detailed 
analysis of rotor blade loads the most detailed model- 
ing techniques will be required. 
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PB90-255126/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Thermal Engineering. 

Manufacture of Air Electrodes and Long Run 
Tests. 

J. Lamminen, J. Kivisaari, M. J. Lampinen, M. 
Viitanen, and J. Vuorisalo. 1990, 15p ISBN-951-22- 
0264-6, REPT-44 

Sponsored by Nordisk Industrifond. 


The study tested some alternative catalysts for oxygen 
reduction in an alkaline electrolyte. The catalysts 
tested were CoTMPP, LaNiO3, Pt (for comparison), 
and MnO2. The electrodes were manufactured by the 
rolling method. The best electrodes made in this way 
have been tested in a long run test, testing times rang- 
ing from 425 hours to 660 hours. The decay in poten- 
tial during the 660 hour run was 0.041 mV/h. 
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DE90000413/GAR PC A08/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Niche market assessment for a small-scale west- 
ern oil shale project. 

J. E. Sinor. Jul 89, 162p DOE/MC/11076-2759 
Contract FC21-86MC11076 


Sponsored by Department of Energy, Washington, DC. 


110 VOL. 90, No. 20 


Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


As part of an overall program to study the economic 
feasibility of a small-scale western oil shale pro . 
Western Research Institute requested J. E. Sinor 
sultants Inc. to carry out a marketing analysis for the 
potential products. In undertaking such a study, it was 
recognized that the production of conventional fuels, 
such as gasoline, jet fuel and diesel fuel, would not be 
feasible under current economic conditions. There- 
fore, the approach used in this study was to focus on 
nonconventional products, having perhaps a small po- 
tential market size but providing an opportunity to sell 
shale oil at considerably more than its crude oil equiva- 
lent price. To find such potential market niches, it is 
necessary to emphasize and preserve the differences 
between shale oil and petroleum, rather than try to 
make shale oil simply a substitute for petroleum. The 
objectives of this analysis are to identify potential prod- 
ucts; to determine the size of the existing market for 
these products; to estimate the prices that such prod- 
ucts could receive; and to evaluate all factors influenc- 
ing the ability to sell shale oil products in these mar- 
kets. 23 refs., 47 figs., 52 tabs. 
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DE90009750/GAR PC A07/MF A01 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

Petroleum Supply Monthly, February 1990. 

27 Apr 90, 147p DOE/EIA-0109(90/02) 

Portions of this document are illegible in microfiche 
products. 


Data presented in this report describe the supply and 
disposition of —, products in the United States 
and major U.S. geographic regions. The data series 
describe production, imports and exports, inter-Petro- 
leum Administration for Defense (PAD) District move- 
ments, and inventories by the primary suppliers of pe- 
troleum products in the United States (50 States and 
the District of Columbia). The reporting universe in- 
cludes those petroleum sectors in ‘Primary Supply.” 
Included are: petroleum refiners, motor gasoline 
blenders, operators of natural gas processing plants 
and fractionators, inter-PAD transporters, importers, 
and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by 
these sectors approximately represent the consump- 
tion of petroleum products in the United States. 
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DE90010256/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Technology transfer process: Background for the 
US national energy strateg egy: 

D. E. Deonigi, N. L. Moore, S. A. Smith, R. Le Watts, 
and M. A. Brown. Jan 90, 55p PNL-SA-17482 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This paper describes the objectives, strategies, and 
mechanisms used by the US Department of Energy 
(DOE), its laboratories, other government and private 
technology development organizations in their tech- 
nology transfer programs. Its scope is limited to listing 
the technology transfer mechanisms and defining the 
situations when these particular mechanisms are most 
effective. In this paper, the specific mechanisms for 
transferring technology, ant the advantages and disad- 
vantages of each are listed based on federal laborato- 
ries’ and industry’s experiences in using these mecha- 
nisms. In addition, several case studies illustrating how 
technology transfer strategies using multiple mecha- 
nisms have been executed successfully. The conclu- 
sions of this paper support those reported by the 
Energy Research Advisory Board (ERAB) in 1988. 8 
refs., 2 figs., 1 tab. (ERA citation 15:032467) 
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Los Alamos National Lab., NM. 

Economics of nonrenewabie energy resources. 

G. H. Canavan. May 90, 16p LA-11765-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ee, Original copy available until stock is exhaust- 


Optimal pricing of nonrenewable resources could gen- 
erate significant rents and value transfers even in an 
orderly transition from nonrenewable to renewable 
back-up —_ supplies. If the latter were delayed, 
penalties could be much larger. Interruptions of im- 
ports could increase penalties significantly. For short 
or modest interruptions, strategic reserves are the logi- 
cal insurance; for longer interruptions, the economy 
could be forced to adjust and penalties increased. 
There is little slack in the timetable for transition to re- 
newable sources, so any added constraints generate 
disproportionate penalties. 5 refs., 6 figs. (ERA citation 
15:032453) 
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DE90010290/GAR PC A03/MF A01 


Department of Energy, Washington, DC. Office of 
Business Operations. 

Cooperative research and development endeavor. 
Apr 90, 23p DOE/FE-0172P 

Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 
ed. 


Cooperative research programs from the Energy and 
Environmental Research Center, and Western Re- 
search Institute, are briefly described. (CBS) 
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DE90010291/GAR PC A03/MF A01 
— of Energy, Washington, DC. Office of 
olicy. 

Guide for technical analysis of budget proposals 
for financial assistance. 

May 90, 17p DOE/MA-0412 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This guide covers the role of program/project office 
personnel in the budget (or cost) analysis of an appli- 
cant’s financial assistance proposal. In using this 
guide, it must be recognized that the financial assist- 
ance activities of the Department of Energy (DOE) 
support a wide variety of programmatic activities and 
projects under a wide array of circumstances. In au- 
thorizing individual financial assistance programs of 
DOE, Congress has added, in many cases, specific 
unique requirements covering the eligibility and/or se- 
lection process, the award process, award amounts, 
and administration procedures. Consequently, the re- 
quirements for a cost analysis and the extent of techni- 
cal input on the adequacy and reasonableness of a 
budget proposal may also vary; in both scope and req- 
uisite level of detail reflecting the differences not only 
in the types of recipients and the nature of the activity 
to be supported, but also in the requirements placed 
on the programs. The ultimate objectives in conducting 
technical budget analysis are to assure that the pro- 
posed amount of DOE (and recipient's) funding is ade- 
quate to achieve the intended purpose and that DOE 
funds will be expended in a manner that best effectu- 
ates the purposes of the program. (ERA citation 
15:033837) 
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DE90010292/GAR PC A03/MF A01 
— of Energy, Washington, DC. Office of 
‘olicy. 

Guide for technical analysis of cost proposals for 
acquisition contracts. 

May 90, 18p DOE/MA-0411 

Portions of this document are illegible in microfiche 
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The objective of this guide is to enhance the quality of 
the technical analyses of cost proposals that are pro- 
vided to the contracting officer. In using this guide, it 
must be recognized that the Department of Energy 
(DOE) is involved with funding a wide variety of 
projects. The products and services acquired vary 
greatly in complexity ranging from replenishing routine 
supplies, to acquiring support services, hardware, and 
to designing and constructing complex one-of-a-kind 
facilities. The requirements for technica! analyses of 
cost proposals will also vary widely in both scope and 
requisite level of detail, depending on the supplies and 
services being acquired, the extent of competition, 
contractual instrument, and the type of proposer. (ERA 
citation 15:033836) 
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DE90010700/GAR PC A20/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

State energy data report: Consumption estimates, 
1960-1988. 

30 Apr 90, 472p DOE/EIA-0214(88) 

Portions of this document are illegible in microfiche 
products. 


This volume is an annual report for 1988 by the Energy 
Information Administration giving energy consumption 
for each state. A summary is given for the USA as a 
whole. Consumption is broken down to transportation, 
industrial, and residential sectors. (FSD) (ERA citation 
15:030507) 
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Argonne National Lab., IL. 
Energy conservation program evaluation: Practi- 
cal methods, useful results: Proceedings. Volume 
1, August 19 sessions. 

1987, 273p CONF-870811-Vol.1 

Contract W-31109-ENG-38 

Energy conservation program evaluation: practical 
methods and useful results, Chicago, IL (USA), 19-21 
Aug 1987. 

Portions of this document are illegible in microfiche 
products. 


PC A12/MF A01 


The papers in this document, Volume 1, were present- 
ed at the Third International Conference on Energy 
Conservation Program Evaluation, held August 19, 
1987, in Chicago. Energy conservation techniques, 
methology, and results are presented. Each individual 
paper has been cataloged separately. (ERA citation 
15:034617) 
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DE90010935/GAR PC A07/MF A01 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Quarterly coal report, October-December 1989. 

7 May 90, 144p DOE/EIA-0121(89/4Q) 


The Quarterly Coal Report provides comprehensive in- 
formation about US coal production, exports, imports, 
receipts, consumption, and stocks to a wide audience, 
including Congress, Federal and State agencies, the 
coal industry, and the general public. This issue pre- 
sents detailed quarterly data for October through De- 
cember 1989, aggregated quarterly historical and pro- 
jected data for 1981 through 1991, and aggregated 
annual historical and projected data for 1960 through 
2010. Appendix C displays, from 1980 on, detailed 
quarterly historical coal imports data, as specified in 
Section 202 of the Energy Policy and Conservation 
Amendments Act of 1985 (Public Law 99-58). Appen- 
dix D gives selected quarterly tables converted to 
metric tons. To provide a complete picture of coal 
supply and demand in the United States, historical in- 
formation and forecasts have been integrated in this 
report. 7 figs., 37 tabs. (ERA citation 15:032121) 
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DE90011145/GAR 
Argonne National Lab., IL. 
Technology choice in a least-cost expansion anal- 
ysis framework: The impact of gas prices, planning 
horizon, and system characteristics. 

K. A. Guziel, and D. W. South. 1990, 6p CONF- 
9004133-3 

Contract W-31109-ENG-38 

American power conference, Chicago, IL (USA), 23-25 
Apr 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 

Portions of this document are illegible in microfiche 
products. 
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The current outlook for new capacity addition by elec- 
tric utilities is uncertain and tenuous. Regardless of the 
amount, it is inevitable that new capacity will be 
needed in the 1990s and beyond. The fundamental 
question about the addition capacity requirements 
centers on technology choice and the factors influenc- 
ing the decision process. We exarnined technology 
choices in 10 representative power pools with a dy- 
namic optimization expansion model, the Wien Auto- 
matic System Planning (WASP) Package. These 10 
power pools were determined to be representative on 
the basis of a cluster analysis conducted on all 26 
power pools in the United States. A least-cost expan- 
sion plan was determined for each power pool with 


three candidate technologies--natural gas combustion 
turbine (CT), natural gas combined cycle (NGCC), and 
integrated gasification combined cycle (IGCC)--three 
alternative gas price tracks, and two planning horizons 
between the years 1995 and 2020. This paper summa- 
rizes the analysis framework and presents results for 
Power Pool 1, the American Electric Power (AEP) serv- 
ice territory. 7 refs., 9 figs. 1 tab. (ERA citation 
15:032318) 
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Argonne National Lab., IL. 

Energy program evaluation: Conversation and re- 
source wy I Proceedings. 

1989, 480p CONF-890845 

Contract W-31109-ENG-38 

International energy program evaluation: conservation 
and resource management (4th), Chicago, IL (USA), 
23-25 Aug 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This documents presents papers on Energy Conserva- 
tion and Resource Management as presented at the 
Fourth International Conference in Chicago each indi- 
vidual paper has been cataloged separately. (Fl) (ERA 
citation 15:03461 1) 
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DE90767893/GAR PC A06/MF A01 
— Physische Dienst TNO-TH, Delft (Nether- 
ands). 

Opzet energie registratie en beheer met behulp 
van het building management systeem in het zie- 
kenhuiscomplex Sint Franciscus Gasthuis te Rot- 
terdam. (Energy registration and management 
plan by means of a building management system 
in the hospital ‘Sint Franciscus Gasthuis’ in Rotter- 
dam, Netherlands). 

H. J. Nicolaas, and H. C. Peitsman. Apr 88, 106p 
TNO-TPD-613.006 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


To realize the title plan, first the necessary data were 
collected on the buildings and their installations, the 
organization of the building management system, con- 
trol systems and the already present measuring sen- 
sors. Then the electricity and natural gas consumption 
figures were analyzed. The electricity consumption 
was subdivided into five levels: monthly consumption, 
monthly consumption per transformer, daily and hourly 
consumption per transformer, hourly consumption of 
terminal groups and hourly consumption per appliance 
(ventilators, elevators, pumps, etc.). The gas con- 
sumption is determined for the central hot water boil- 
ers and the combustion furnace. A method to specify 
the building thermally is presented by means of month- 
ly, daily and hourly consumption figures. An indication 
is given to gain insight into the cooling and heating en- 
thalpy hours based on the building management 
system. Examples are given with which energy conser- 
vation measures can be evaluated and compared to 
the results of the energy registration system. 27 figs., 2 
refs., 22 tabs., 3 apps. 
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DE90786137/GAR PC A05/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Analytisch 
Chemisch Lab. 

Energie-onderzoek voor de industrie. Versiag 
project ‘Studie geaggregeerde energie-intensiteit 
en noodzakelijke verliezen’. (Energy research for 
the industry. Report of the project ‘Study on the 
aggregated energy intensity and inevitable energy 


losses’). 

1988, 86p ETDE-mf-0786137 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The main goal of the study is to answer the question 
how government and its organisations can formulate a 
policy with regard to research and development to 
raise the energy productivity of the industry. More spe- 
cific questions concern the problem to aim R and D at 
certain production processes or at common uniform 
processes or the problem to direct R and D at process- 
es which require the largest energy input. A third spe- 
cific problem is to relocate those industries, which 
have bigger energy demands than their contribution to 
the gross national product, or not. Next to the answers 
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it is indicated how to analyze these problems. Special 
attention is paid to the analysis methodology by which 
the energy losses in industrial processes can be locat- 
ed and determined. The analysis is based on the accu- 
rate description of the exergy of the in- and outputs of 
the uniform operations within a production process. An 
overview is presented of the possibilities and the limi- 
tations of the exergy analysis, as well as the conse- 
quences of such an analysis for the governmental R 
and D policy. (ERA citation 15:000000) 


051,352 


DE90790634/GAR PC A04/MF A01 
CEA, Paris (France). Dept. des Programmes. 

Energy in China. 

G. Kracht, and M. H. Schroeder. Nov 89, 69p 
FRCEA-R-51 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A global survey of the energy potentials, demand and 
supply in China is presented. The various energy 
sources are evaluated (coal, oil, gas, asphaltic sands, 
uranium); the production, consumption and energy 
demand statistics are presented and the energy policy 
is discussed. Electric power production is then exam- 
ined is details: thermal and hydroelectric power, nucle- 
ar electric power. Models for energy demand in China 
are also presented. (ERA citation 15:032471) 


051,353 


DE90791370/GAR PC A03/MF A01 
Christian Michelsens Inst. for Videnskap og Aandsfri- 
het, Bergen (Norway). 

Sustainable development. 

E. Moxnes. Oct 89, 45p CMI-R-89/30701 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Sustainable development is seen in light of welfare 
theory and changing resource conditions. A growth 
model is used to study policies to avoid overshooting. 
Discount rates should be reduced to promote sustain- 
able development. 63 refs., 15 figs., 2 tabs. (ERA cita- 
tion 15:032451) 


051,354 

DE90791950/GAR PC A13/MF A01 
Bundesforschungsanstalt fuer Landwirtschaft, Bruns- 
wick (Germany, F.R.). Inst. fuer Betriebswirtschaft. 
Auswirkung der Produktion nachwachsender Roh- 
stoffe auf das Nahrungsmittelangebot sowie Wer- 
tung von Politikmassnahmen zur Foerderung der 
Produktion nachwachsender Rohstoffe. (Reper- 
cussion of the production of renewable resources 
on foodstuff supply and appraisal of policy meas- 
ures for promoting the production of renewable 
resources). 

H. Becker, W. Kleinhanss, and H. Koegl. Mar 88, 
277p FAL-IfBW-4/88 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This publication contains three papers. They ask in 
how far policy measures can promote the production 
of renewable resources and which are the conditions 
pareve maximum suitability of individual policy 
measures. The three papers are: (A) Resource produc- 
tion as a supporting measure for an agrarian price 
policy aoa = middle course - a projection for the 
year 1995, (B) Evaluation of policy instruments for pro- 
moting renewable resources, taking into account re- 
gionally differentiated land use conditions in the Feder- 
al Republic of Germany, and (C) Appraisal of innova- 
tions for traditional agrarian products as regards re- 
newable resources for the substitution of energy im- 
ports. As all three papers point out, the competitive- 
ness of renewable resources depends above all on the 
individual content of the agrarian policy, world market 
prices for agrarian products, other feedstocks and 
energy sources and the rates of future technical 
progress in agrarian production, as well as the forms of 
alternative use envisaged. Renewable resources 
could be a chance for preserving income capacity in 
farming if prices for farming products in the EC fall, 
major, factor-saving technical progress is realized, and 
world market prices for technical and industrial feed- 
stocks, especially crude oil, go up distinctly. Further- 
more it is necessary to achieve qualitative technical 
progress especially in the sector of raw material pro- 
duction, with a view to product innovations departing 
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from the mass products in world trade. (orig./EF). 
(ERA citation 15:032268) 


051,355 

MIC-90-03314/GAR PC E07/MF E01 
New Brunswick Dept. of Natural Resources and 
Energy, Fredericton. 

Background discussion document on energy in 
New Brunswick, 1990-2000. 

c1990, 63p 


Outline of the role of governments and the private 
sector in energy development and detailed discussion 
of energy supply and demand, including indigenous 
and imported energy supplies and projections of elec- 
trical energy demand to 2000. Energy efficiency and 
conservation is presented as a cornerstone and major 
initiative to help meet the expected energy needs of 
the future. A number of major projects being consid- 
ered in the electrical energy development area are out- 
lined for the 1990s. Details are given on environmental 
effects and the need for sustainable development. The 
report concludes with a discussion of transportion and 
the need for R&D. This document is the initial step in 
the development of a provincial energy policy and is 
intended to serve as a background discussion paper 
for the public consultation process. 


051,356 
PB90-252545/GAR PC A12/MF A02 
Gas Research Inst., Chicago, IL. 

ee Sciences Program Area 1990 Contract 


eport. 
D. A. Dolenc. Jul 90, 256p GRI-90/0181 
See also PB89-217947. 


The report summarizes the 1990 status of research 
contracts funded and managed by GRI’s Physical Sci- 
ence Department. Eleven research areas are grou 
according to the elements of GRI’s mission: Gas 
Supply Options, End Use, Gas Operations, and Cross- 
cutting Research. The description of each contract in- 
cludes the reasons for funding the research, its objec- 
tives, and a statement of accomplishments. 


051,357 

PBS0-254145/GAR PC A04/MF A01 
Office of Technology Assessment, Washington, DC. 
Energy Use and the U.S. Economy. 


Background r. 
OTA-BP-E-57 


Jun 90, 75) 
Aliso available from Supt. of Docs. 


The background paper on the energy-economy link 
provides analysis of the 1972 to 1985 period when 
U.S. energy use remained level, but at the same time 
the economy grew by 40%. This was a sharp depar- 
ture from post World War II trends when growth in the 
two factors appeared to be in lock step. The report 
identifies the causes for this apparent separation of 
energy use from economic growth, and aims to provide 
a more comprehensive understanding of the relation- 
ship between the two. The background paper also 
evaluates the more recent past, specifically the 8% 
overall increase in energy use registered between 
1985 and 1988. This resurgence in energy use is par- 
tially due to a shift in the structure of the U.S. economy 
back towards more energy intensive industries such as 
steel and aluminum. Some of the increase in energy 
use is the result of a rise in exports and a decline in the 
growth rate of imports. This phenomenon creates a di- 
lemma for policymakers who want a strong manufac- 
turing sector and a reduced trade deficit, but also want 
to avoid some of the consequences associated with 
increased energy use. 


Reserves 
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DE$0011029/GAR PC A07 

York Research Consultants, Denver, CO. 

Annual technical report for the onshore environ- 

mental baseline characterization. 

Progress rept. 

15 Aug 84, 129p DOE/PO/10391-T1 

Contract AC96-82P010391 

Sponsored by Department of Energy, Washington, DC. 

ae copy only, copy does not permit microfiche pro- 
luction. 


An onshore baseline characterization study for six 
sites presently contained in the Strategic Petroleum 
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Reserve (SPR) network was performed. One year of 
data was collected at each site to describe the existing 
background conditions in the vicinity of the Louisiana 
and Texas Gulf coast area. Air quality and meteorolog- 
ical measurements were taken at six SPR sites. Addi- 
tionally, a baseline study of vegetation and floral spe- 
cies was performed. This annual technical assessment 
report contains a summary and results of work per- 
formed and a qualitative scientific assessment of air 
quality, meteorological, and vegetation monitoring per- 
formed October 1, 1982, through September 30, 1983. 
30 refs., 17 figs., 27 tabs. (ERA citation 15:032161) 


051,359 

DE90767885/GAR PC A05/MF A01 
a Physische Dienst TNO-TH, Delft (Nether- 
jands). 

Studie naar het daglicht in Nederland. Validatie van 
de metingen. Referertiejaar voor daglichthoeveel- 
heden. (Study of the daylight in the Netherlands). 
A. J. F. Rutten, and L. Zonneveldt. Feb 88, 8ip 
TNO-TPD-618.011 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The results of the daylight and radiation measure- 
ments, which were carried out in 1985 and 1986 in the 
Netherlands, are compared with the results of previous 
foreign measurements. The results are used to make a 
conversion table by which hourly radiation data with 
regard to the global, diffuse and direct radiation can be 
converted to illuminance intensity. Dependent on sun 
height and radiation intensity the calculated average 
per hour for the illuminance will have a maximum error 
of 10 to 20%. This method is applicated on data of the 
EG reference year for the energy calculations TRY 
(Test Reference Year). This way a reference year for 
daylight calculations can be developed. Comparison 
with foreign results show no large differences with pre- 
vious measurements. 15 figs., 5 tabs., 21 refs., 6 apps. 


Selected Studies In Nuclear 
Technology 


051,360 

DE90008230/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Energy and Technology Review, March 1990. 

A. K. Burnham, C. M. Corey, L. de Vore, K. Gleason, 
and N. M. Sanford. 1990, 38p UCRL-52000-90-3 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
e_ Original copy available until stock is exhaust- 


Energy & Technology is published by Lawrence Liver- 
more Laboratories monthly to report on progress for 
the several programs currently being conducted. Spe- 
cific articles are: Materials Engineer to Astronaut; Im- 
proving Composite Materials through Mechanistic 
Cure Modeling; A Test of Newton’s Inverse-Square 
Law of Gravity; A Decision Framework for Verifying 
Compliance with Test-Limitation Treaties; and Discrim- 
ination of Nuclear Explosions and Earthquakes. 26 
figs. (FSD) 


Solar Energy 


051,361 

AD-A222 717/1/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. Dept. of Chemistry. 
Efficient Photovoltaic Devices for InP Semicon- 
ductor/Liquid Junctions. 

Technical rept. 

M. J. Heben, A. Kumar, C. Zheng, and N. S. Lewis. 
24 Aug 89, 5p Rept no. TR-6 

Contract N00014-88-K-0482 

Pub. in Nature, v340 p621-623, 24 Aug 89. 


The photovoltaic behavior of n-InP/metal and n-InP/ 
liquid junctions is investigated. We find that the electri- 
cal properties of these semiconductor/liquid junctions 
are superior to those of n-inP/metal (Schottky barrier) 
systems, and the current-voltage characteristics are a 


strong function of the electromechanical potential of 
the liquid phase. Liquid contacts thus provide a possi- 
bility for the construction of more efficient photovoltaic 
devices than those available at present from Schottky 
barriers. Reprints. (RH) 


051,362 

DE90000324/GAR PC A10/MF A01 
Solar Energy Research Inst., Golden, CO. 
Photovoltaic Measurements and Performance 
Branch annual report, FY 1989. 

oT rept. 

S. E. Asher, and P. Dippo. May 90, 214p SERI/TP- 
213-3712 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


The Photovoltaic (PV) Measurements and Perform- 
ance Branch of the Solar Energy Research Institute 
(SERI) provides comprehensive PV materials, device 
and component characterization, measurement, fabri- 
cation, and modeling research and support for the 
international PV research community in the context of 
the US Department of Energy’s PV Research Program 
— This report summarizes the progress of the 

ranch from 1 January 1989 through 31 January 1990. 
The seven technical sections present a succinct over- 
view of the capabilities and accomplishments of each 
see in the Branch. The Branch is comprised of the 
ollowing groups; Surface and Interface Analysis, Ma- 
terials Characterization, Device Development, Electro- 
Optical Characterization, Cell Performance, Advanced 
Module pre Benn Performance, and Surface and 
Interface Modification and Stability. The report y 4 
lights the main research projects completed in 
1989 including measurements and tests of PV materi- 
als, cells, submodules and modules. The report con- 
tains a comprehensive bibliography of the more than 
80 branch-originated journal and conference publica- 
tions which were authored in collaboration with, or in 
support of, approximately 130 university, industrial, 
government, and in-house research groups. 88 refs., 
105 figs., 14 tabs. (ERA citation 15:034268) 


051,363 

DE90000329/GAR PC A03/MF A01 
Solar Energy Research Inst., Golden, CO. 
Diagnostics of glow discharges used to produce 
hydrogenated amorphous silicon films. Annual 
subcontract report, December 1, 1988-November 
30, 1989. 

Progress rept. 

A. Gallagher, D. Doughty, and J. Doyle. May 90, 40p 
SERI/TP-211-3747 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Several characteristics of the film-producing radicals 
have been measured in discharges used to produce 
hydrogenated amorphous silicon and germane films. 
Specifically, their surface reaction probability ((beta)) 
and spatial distribution n(x) between the discharge 
electrodes have been measured. This has been com- 
bined with previous information and models to improve 
understanding of the causes of deposition and film 
quality. In this report this is done by summarizing the 
results of our 10 years of research on this topic, com- 
bined with relevant results from other laboratories. 
This includes production and deposition mechanisms 
for the primary depositing species, as well as causes 
of film quality variations. 47 refs. (ERA citation 
15:034267) 


051,364 

DE90000336/GAR PC A04/MF A01 
Solar Energy Research Inst., Golden, CO. 

SERI photovoltaic subcontract reports: 1989 ab- 
stracts and document control information, March 
1, 1987-February 29, 1988. 

hy ng 

S. Guha. Apr 90, 55p SERI/TP-211-3678 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This report contains the document control information 
and abstracts for SERI Photovoltaic (PV) Program 





Branch publications resulting from SERI’s subcon- 
tracted PV research. The information is presented for 
reports published and distributed during fiscal year 
(FY) 1989. In the past, copies of the subcontractor re- 
ports were distributed to a broad spectrum of re- 
searchers in the field of photovoltaics at a consider- 
able cost to the program. In an attempt to reduce costs 
and ensure that all researchers receive those current 
publications that are of specific interest to them, this 
report will outline these publications, organized by 
technology, on a regular basis. Subsequent reports are 
expected to be distributed quarterly. A list of additional 
publications and sources is included herein to provide 
the photovoltaic community with other sources of in- 
formation. (ERA citation 15:034266) 


051,365 

DE$0006280/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Direct absorber reactor/receiver for solar thermal 
| gg og 

R. E. Hogan, R. D. Skocypec, R. B. Diver, J. D. Fish, 
and M. Garrait. 1990, 19» SAND-89-3086C, CONF- 
900703-1 

Contract AC04-76DP00789 

International sy sium on chemical reaction engi- 
neering (ISCRE ‘11) (11th), Toronto (Canada), 8-11 Jul 
Lenny ponsored by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


A novel catalytic reactor concept is described in which 
concentrated radiant (solar) energy is directly ab- 
sorbed at the catalytic reaction sites, thereby avoiding 
the heat-transfer limitations of conventional tubular re- 
actors for high-flux conditions. Results from a detailed 
numerical model of a direct catalytic absorption reac- 
tor illustrate unique features of the reactor and critical 
design requirements of the volumetric absorber. Nu- 
merical predictions compare well with preliminary ex- 
perimental data for carbon dioxide reforming of meth- 
ane to synthesis gas. Thermal and chemical conditions 
of the absorber for a large-scale reactor under typical 
high-flux operation are shown. 11 refs., 7 figs., 2 tabs. 


051,366 
DE90008222/GAR PC A02/MF A01 
Department of Energy, Washington, DC. Office of Pro- 
pe Analysis. 

mmary results of an assessment of research 
egy in the National Photovoltaics Program. 

jar 90, 8p DOE/ER-0443 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


The Photovoitaics Technology Division of the Depart- 
ment of Energy (DOE) is responsible for the manage- 
ment of the National Photovoltaics (PV) Program. This 
program sponsors research and development in pho- 
tovoltaics energy technology. The program is designed 
to facilitate accumulation of a base of scientific and 
technical data and experience from which private en- 
terprise can choose options for further development 
and competitive application in electrical markets in the 
United States. At request of the Director, Photovoltaics 
Technology Division, the Office Program Analysis 
(OPA) undertook an assessment of 129 projects man- 
aged by his Division. The primary objective of the as- 
sessment was to obtain a measure of the quality of the 
research or development in each project. Each panel 
consisted of five to eight scientific or technical review- 
ers collectively knowledgeable in all of the photovol- 
taics energy technology areas touched on by the 
projects being assessed. The purpose of this assess- 
ment was to obtain sufficient information for DOE man- 
agers to determine the following: What is the quality 
research sponsored by the Photovoltaics Technology 
Division, as represented by its individual projects. 
What is the impact of individual projects within the 
Photovoltaics Technology Division on the mission of 
Solar Renewables. What are the priority research tar- 
gets and opportunities for future sponsorship by the 
hotovoltaics Technology Division. 1 fig., 1 tab. 


051,367 
DE$0010094/GAR 
Argonne National Lab., IL. 
Contemporary issues in solar pond research. 

J. R. Hull. 1990, 4p CONF-900315-3 

Contract W-31109-ENG-38 

Solar ‘90: 19th American Solar Energy Society annual 
conference, Austin, TX (USA), 18-20 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 


PC A02/MF A01 


Portions of this document are illegible in microfiche 
products. 


Technical issues that are vital to the economic viability 
of salinity-gradient solar ponds include gradient-zone 
erosion, brine transparency, ground heat loss, and salt 
recycling. Present knowledge of these issues is sum- 
marized, and a number of promising research prob- 
lems are suggested for each issue. 23 refs. 


051,368 

DE90010330/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 
Development of a point-contact solar cell using 
high-volume processing techniques. Final report. 
Ny go rept. 

G. E. Miner, L. A. Christel, J. T. Merchant, and J. S. 
Olson. Apr 90, 63p SAND-89-7045 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Point-contact solar cells have achieved the highest ef- 
ficiencies recorded to date for silicon cells, reaching 
28.2% at 10 watts/cm(sup 2). Though this technology 
offers several advantages over conventional bifacial 
cells, special process techniques are needed to opti- 
mize performance. Point-contact cells require a thin 
base, high bulk lifetime, low surface recombination ve- 
locities, effective light trapping, and effective heat sink- 
ing. These requirements were addressed in the devel- 
opment of a high-efficiency cell process using high- 
volume, integrated-circuit process equipment. Two 
methods developed for producing thin cells were com- 
pared in yield and manufacturability. Techniques were 
developed for processing thin cells using automated 
production equipment. The fabrication process was 
designed to minimize lifetime degradation. Minority 
carrier lifetime data are presented for a full range of 
process steps. Three optical textures were compared 
in an experimental light-trapping study. These process 
techniques were combined to produce several types of 
cells. The best has achieved an efficiency of 25.0% at 
87 suns. 23 refs., 16 figs. 7 tabs. (ERA citation 
15:032284) 


051,369 

DE90767892/GAR PC A04/MF A01 
Technisch Physische Dienst TNO-TH, Delft (Nether- 
lands). 

Optimalisering Zonnevang zonneboilersysteem. 
(Optimization of the ‘Zonnevang’ solar boiler 
system). 

A. C. De Geus, D. J. Kortschot, and J. Van der 
Linden. Apr 88, 74p TNO-TPD-714.019 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Institute of Applied Physics of TNO (Organization 
for Applied Scientific Research) tested the title boiler 
by means of a solar simulator. The results can be used 
in the solar boiler calculation model to determine 
energy conservation possibilities during several 
system operations. The purpose of the test is to opti- 
mize the ‘Zonnevang’ solar boiler system. Two tests by 
means of the solar simulator were carried out to be 
able to give answers to the questions of collector effi- 
ciency, operation of the system according to the 
design specifications, reliability and energy conserva- 
tion demands, and options for alterations which stimu- 
late energy conservation, in particular with regard to 
flow control. The collector efficiency formula is deter- 
mined by means of the test. From the indoor testing of 
the complete system it is concluded that it functions 
satisfactorily. 17 figs., 7 refs., 8 tabs., 10 apps. 
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DE$0784617/GAR PC A12/MF A01 
CEA Centre d’Etudes Nucleaires de Cadarache, Saint- 
Paul-les-Durance (France). 

Essais en environnement reel de champs de mod- 
ules photovoitaiques au silicium multicristallin et 
au silicium amorphe hydrogene. (Reai environ- 
ment testing of polycrystalline silicon and hydro- 
gen amorphous silicon photovoltaic modules 
fields). 

Thesis. 

P. Costa Sassetti PAES. Mar 88, 253p FRCEA-TH- 
249 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 
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An experimental study on the actual behaviour of pho- 
tovoltaic module fields (polycrystal and amorphous sili- 
con) is presented: characteristics evolution with the 
time, energy efficiency of the modules and modules 
fields determination, and analysis of the energy conse- 
quences of the connection to the electric network. The 
effects of climatic conditions and PV module operating 
conditions are determined. The various technologies 
are compared. 


051,371 
DE90784619/GAR PC A21/MF A01 
Paris-11 Univ., Orsay (France). 
Single and double reflexion solar radiation con- 
centration: contribution to the control and regula- 
= methods for facet reflective surfaces. 

esis. 
F. Henault. Jun 87, 485p FRNC-TH-3577 
In French. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Three computer codes have been developed for the 
simulation of the visible luminance distributions on the 
reflecting component of a focusing heliostat, of a plane 
heliostat and of a fixed concentrator in order to deter- 
mine the isoluminance curves for reflecting facets with 
adjustment errors (surface deformation, misalign- 
ment,...). A linear relation system is derived that allows 
to determine the adjustment errors from simple param- 
eters measured directly on the experimental curves. 
The pulse response concept of a reflective facet is 
then introduced. 


051,372 

DE90784885/GAR PC A03/MF A01 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 

Projekt TDSA: Verbesserung der Konstrolisys- 
teme der beiden Dish-Stirling-Solarmodule im 
Solar Village, Riyadh, Saudi-Arabien. Abschiuss- 
bericht. (Project TDSA: improvement of the con- 
trol systems of the two Dish-Stirling solar modules 
in the solar village, Riyadh, Saudi Arabia. Final 


report). 

A. Kalt, and J. Hansen. Nov 89, 13p ETDE-mf- 
0784885 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The project’s content was the improvement of two 
solar modules (concentrator with stirling motors). This 
improvement had become ni because a useful 
testing operation was made impossible by numerous 
failures. In the course of this activities, further subsys- 
tems were repaired (Stirling motor) or also improved 
(data acquisition system). The work could be finished 
successfully. An essential decrease of malfunctions 
was determined during a permanent operation of two 
weeks. This result could be confirmed by the following, 
some months lasting operation of the plant. The solar 
modules were surrendered ready for operation to the 
Saudi partner. Now they are usable for an extended 
testing operation. A Saudi Arabian test program has 
been started. (orig.) With 4 refs., 1 tab. 


051,373 

DE90786138/GAR PC A03/MF A01 
Katholieke Univ. Nijmegen (Netherlands). 

DSL characterization of the solar cell structures 
obtained by ion implantation. 

Oct 88, 44p ETDE-mf-0786138 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


To date metal organic vapour phase epitaxy (MOVPE) 
is an expensive method to fabricate solar cell devices. 
As an alternative means one might consider to fabri- 
cate solar cells by ion implantation combined with an 
anneal treatment, e.g. rapid thermal annealing (RTA). 
The ions needed for the formation of the solar cell 
structure (pn- or np-diode) are implanted into GaAs 
substrates. The anneal treatment is necessary to re- 
crystallize the amorphized crystal. Of utmost impor- 
tance is the availability of GaAs substrates that pos- 
sess only a small amount of defects. Solar cells made 
by ion implantation followed by RTA were investigated. 
The crystal structure (defects) is determined by a pho- 
toetching method with the use of light (DSL). The per- 
formance of the solar cells is determined by electrical 
characterization. Although from a device point of view 
an optimal construction was achieved, the perform- 
ance of all cells was bad. Structura! analysis showed 
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that numerous defects are present in the cells, which 
results in a bad diode performance. As MOVPE grown 
layers generally possess less defects than substrates, 
oe were performed in these layers. The 
cells made in this way tend to behave better, but the 
problem of matching the depth of implantation and the 
grown layer thickness still needs attention. Although in 
potential the technique of ion implantation for the fabri- 
cation of solar cells is very attractive, because of the 
fact that the expensive route of MOVPE growth of epi- 
layers is avoided, up to now no good solar cells have 
been realized. Most probably this is due to the high 
density of defects which is still present after ion im- 
plantation and RTA. This would require an extensive 
study of anneal behaviour. As even in the case of a low 
density of defects still compensation in principle 
should be present for solar cell configurations, a fur- 
ther study is not really justified. 24 figs., 19 refs., 10 
tabs. (ERA citation 15:000000) 


051,374 
DE$0786169/GAR PC A03/MF A01 
Raadgevend Technies Buro Van Heugten B.V., Nijme- 
= (Netherlands). 


van de metingen, uitgevoerd aan een 
zonnewarmte-installatie ten behoeve van een kal- 
verhouderij te Barneveld. (Report of the measure- 
ments carried out on a solar heating system for 
the purpose of a calf rearing in Barneveld, Nether- 


lands). 

Jan 88, 25p RTBVH-10N0853 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


550 Calves of the title calf rearing are fed by milk 
powder diluted by water which is preheated by a solar 
water heating system. About 4 m(sup 3) water of 65 C 
is needed daily. A description is given of the system, 
the measurements and the results. The purpose of the 
project is to determine how much solar energy can 
contribute to the heating of the required amount of 
water. The experimental data have been compared to 
the estimated energy yield calculated by means of a 
model. (ERA citation 15:000000) 


051,375 

DE$0786186/GAR PC AO5S/MF A01 
Bouwcentrum, Rotterdam (Netherlands). 

Het passief gebruik van zonne-energie in de so- 
ciale woningbouw te Capelie aan den IJssel. Eva- 
luatie en eindrapportage. (Passive use of solar 
energy in the public housing of Capelie aan den 
lJssel, Netherlands. Evaluation and final report). 

J. T. A. Schrama, G. De Vries, and J. T. H. 
Straatman. Sep 87, 93p Bouwcentrum-11786 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Eleven houses in Capelle aan den |Jssel, Netherlands, 
have been built for a test project to study the passive 
use of solar energy for space heating. Two houses are 
equipped with a facade collector to preheat ventilation 
air, three houses are extended with a parlor to preheat 
the ventilation air, all houses use solar water boilers 
and air heating systems. The preparation of the project 
and the final design, the building of the houses and the 
measurements are described elsewhere in detail. This 
report summarizes and evaluates the different phases 
of the project: project description and goals, construc- 
tion of the test houses, results of the measurements 
(energy yields, energy consumption), problems during 
the project, different costs, cost benefit analysis, 
projects with regard to the system, housing construc- 
tion and the industry. 30 figs., 7 refs., 14 tabs., 7 apps. 
(ERA citation 15:032291) 


051,376 

DE90791294/GAR PC A09/MF A01 
Technical Univ. of Denmark, Lyngby. Lab. for Varmei- 
solering. 

Simulering af termiske forhold i solvarmeaniaeg 
med saesoniagring. (Simulation of thermal condi- 
tions in a solar heating system with seasonal stor- 


age). 

P. Berg. Mar 88, 193p DTH-LV-MEDD-190 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Ideas for calculation of isolines using input data given 
in either a regular, or an irregular, net have n 
tested. A numerical model for a solar energy system 
consisting of a smaller ground storage, a solar collec- 
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tor and a heat pump has been deveioped. The use of 
pit storage as a seasonal heat storage in central solar 
heating systems was analyzed. A simplified model of a 

it storage and the surrounding soil was developed. 

he model was extended to include all components in 
a central solar heating system. These components 
consist of a solar collector field, pipelines, heat ex- 
changers, a back-up unit and a heat distribution 
system. A new approach allows transient simulation of 
solar collectors under low flow conditions. The model 
was used as design basis for a planned solar heating 
system with an expected energy output of 1.9 TJ/hear, 
a design storage volume of 4000 m3 and a collector 
area of 1000 m2. Based on several simulations and 
cost estimates for construction, operation and depre- 
ciation, optimal thicknesses and shapes of the pit insu- 
lation were calculated. These were found to be 0.5 m 
for the top insulation (k = 0.05 W/m deg. C) and 0.25 
m for a vertical side insulation (k = 0.05 W/m deg. C) 
extended downwards to 2/3 of the depth of the pit. 
Vertical insulation should be placed as close as possi- 
ble to the edge of the pit. A second investigation esti- 
mated optimal rations between the storage volume 
and the collector area, resulting in a minimum invest- 
ment for a given yearly solar coverage. For a yearly 
solar coverage of 75%, the minimum investment was 
found at a storage voluem of 4000 m3 and a collector 
area of 1850 m2. The insulation thicknesses men- 
tioned above should be increased by 35% in this 
design. The energy cost at the optimal design was fi- 
nally estimated to DKK 0.52/kWh. (AB). (ERA citation 
15:032293) 


051,377 
DE90791328/GAR PC A03/MF A01 
Teknologisk Inst., Tastrup (Denmark). Proevesta- 
tionen for Solvarmeaniaeg. 
Maalerapport for solvarmeaniaeg til rumvarme og 
brugsvand. Ans solvarme. (Report on measure- 
ments taken on solar heating systems for space 
— and domestic hot water. Ans solar heat- 
ing). 
. Gente, and J. E. Nielsen. Oct 89, 34p NEI-DK- 

1 
In Danish. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Measurements taken, and description of methods for 
daily measuring and datalogging, in relation to solar 
space heating and water heating systems. A computer 
program for data acquistion is described, and tables 
are presented. (AB). (ERA citation 15:000000) 


051,378 

DE90791352/GAR PC AO5/MF A01 
Nordvestjysk Folkecenter for Vedvarende Energi, 
Hurup (Denmark). 

Oekonomisk optimeret solvarme-brugsvandsan- 
laeg. (Economically optimated solar heated do- 
mestic water system). 

P. Christensen, and J. Kier Nielsen. Dec 89, 83p 
NEI-DK-338, ISBN 87-88660-84-2 

in Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim was to produce a solar water heating system 
at minimal cost and with maximum yield the design of 
which could potentially be utilized by Danish manufac- 
turers of solar collectors. It is claimed that the system 
is 20% cheaper to construct than others on the current 
market. The solar collector measures 4.3 m2 and is 
light and easy to construct. The container does not 
rust and is subject to minimum heat loss, its service life 
is reckoned to be 25 years. The new type of pressure 
expanding container with integrated functions has not 
yet been sufficiently tested. The medium flow system, 
uses 10 mm twin tubes instead of expensive pipes and 
there is a special pump. The whole system is quick to 
construct and a light sensitive control system is much 
cheaper than the traditional differential temperature 
control system. (AB). (ERA citation 15:000000) 


051,379 

DE90792281/GAR PC A03/MF A01 
Kloeckner und Co. Waermetechnik, Hechingen (Ger- 
many, F.R.). 

KLOECKNER Solar Heizsystem - Heat-Pipe Va- 
kuumroehren - System Thermomax. (KLOECKNER 
soiar heating system - heat pipe vacuum pipes - 
thermomax system). 

1989, 26p ETDE-mf-0792281 

In German. 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Solar heating systems can be used as an alternative 
and addition to conventional heating systems if build- 
ings feature an architectural and constructional design 
approach allowing heat requirements to be reduced 
and heat to be gained from solar radiation. Solar col- 
lectors have proved their effectiveness in domestic 
heating, hotels, catering business, and industries and 
trades espec. for heating industrial water, swimming 
pools and supportive heating between seasons. The 
report gives an overview on the principles of solar 
energy utilization, presents the Kloeckner solar heat- 
ing system, and demonstrates the features and effi- 
ciency of the Kloeckner vacuum pipe collector com- 
plete with references to planning and dimensioning of 
a solar system involving the Kloeckner vacuum pipe 
collector, and various planning examples. A profitabil- 
ity study concerns calculations of solar power percent- 
age in energy demand coverage, and of savings ef- 
fected in conventional fuels. (BR). (ERA citation 
15:000000) 
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N90-21274/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Recent Results from Advanced Research on 
Space Solar Cells at NASA. 

D. J. Flood. 1990, 9p NAS 1.15:102485, E-5251, 
NASA-TM-102485 

Presented at the International Solar Energy Confer- 
ence, Miami, FL, 1-4 Apr 1990; Sponsored by Asme. 


The NASA program in space photovoltaic research 
and development encompasses a wide range of 
emerging options for future space power systems, and 
includes both cell and array technology development. 
The long range goals are to develop technology capa- 
ble of achieving 300 W/kg for planar arrays, and 300 
W/sq m for concentrator arrays. InP and GaAs planar 
and concentrator cell technologies are under investi- 
gation for their potential high efficiency and good radi- 
ation resistance. The Advanced Photovoltaic Solar 
Array (APSA) program is a near term effort aimed at 
demonstrating 130 W/kg beginning of life specific 
power using thin (62 pm) silicon cells. It is intended to 
be technology transparent to future high efficiency 
cells and provides the baseline for development of the 
300 W/kg array. 


051,381 

N90-21287/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Peeled Film GaAs Solar Cells for Space Power. 

D. M. Wilt, F. L. Deangelo, R. D. Thomas, S. G. 
Bailey, and G. A. Landis. May 90, 8p NAS 
1.15:103125, NASA-TM-103125 


Gallium arsenide (GaAs) peeled film solar cells were 
fabricated, by Organo-Metallic Vapor Phase Epitaxy 
(OMVPE), incorporating an aluminum arsenide (AlAs) 
parting layer between the device structure and the 
GaAs substrate. This layer was selectively removed by 
etching in dilute hydrofloric (HF) acid to release the 
epitaxial film. Test devices exhibit high series resist- 
ance due to insufficient back contact area. A new 
design is presented which uses a coverglass super- 
strate for structural support and incorporates a copla- 
nar back contact design. Devices based on this design 
should have a specific power approaching 700 W/Kg. 


051,382 

PB90-250648/GAR PC A10/MF A02 
Electrotechnical Lab., Sakura (Japan). 

Bulletin of the Electrotechnical Laboratory, Vol. 
53, No. 9, 1989. Special issue: On Solar Thermal 
Electric Generation System. 

c1989, 216p 

Text in Japanese. See also PB90-250655 through 
PB90-250663 and PB90-236308.Portions of this docu- 
ment are not fully legible. 


Partial contents: Study on Basic Model System of 
Solar Thermal Electric Power System; Application of 
Model Reference Adaptive Control to Solar Heat Col- 
lection Loop; System Simulation of Optimum Design 
for Solar Total eg, System; Evaluation on the Pres- 
sure Drop of Solar Collectors; Evaluation on the Com- 
pound Configuration of Different Types of Solar Collec- 
tors; Research on Segmented Mirror Collector; Devel- 
opment of the Fresnel Lens Type Solar Collector; Re- 





search on Reverse Fiat Plate Collector; Optical Error 
Measurement of the Parabolic Trough Collector; 
Latent Thermal Energy Storage Using Form-Stable 
High Density Polyethylene; Study on Heat Transfer 
Characteristics of Latent Heat Storage Unit; Research 
on Transient Heat Loss from Insulated Piping; Study of 
Heat Transport with Metallic Hydride; Unsteady Lam- 
inar Flow Heat Transfer in Receiver Tube. 


051,983 
PBS0-250655/GAR 
(Order as PB90-250648/GAR, PC A10/MF 


A02) 
Electrotechnical Lab., Sakura (Japan). 
Development of the Fresnel Lens Type Solar Col- 


lector. 

S. Sawata. c1989, 12p 

Text in Japanese. 

Included in Bulletin of the Electrotechnical Laboratory, 
v53 n9 p61-71 1989. 


Three types of specially designed concentrating solar 
collectors are constructed which use a combination of 
Fresnel lenses and flat mirrors. The Fresnel lens is 
made of acrylic resin. Two different type of lens are 
used: One is a linear Fresnel lens of 1.6 m long and 0.6 
m wide, and the other of type is a circler Fresnel lens of 
1.5 m in diameter. The total collection areas of the col- 
lectors are 1 sq m, 4 sq m, and 10 sq m respectively. 
The use of the flat mirror makes it possible to reduce 
the height and the volume of the collector and simplici- 
ty of the tracking mechanism. The experimental eval- 
uation of the collector performance is made, and the 
result approximately agrees with the theoretical esti- 
mation. 


General 


PC A11/MF A02 
Department of Energy, Washington, DC. 
Technology ‘89: R and D Laboratory technology 
transfer program. Accomplishments in technology 
transfer from DOE and it laboratories. 
Jan 90, 231p DOE/ER-0428 
Portions of this document are illegible in microfiche 
-— Original copy available until stock is exhaust- 


Technology transfer from DOE laboratories to industry 
is increasing. Technology transfer opportunities have 
many forms, including new materials, new and en- 
hanced technologies, improved processes, technical 
know-how, unique experimental facilities, and comput- 
er software. The applied research programs --- Nucle- 
ar Energy, Conservation and Renewable Energy, and 
Fossil Energy --- include technology transfer activities 
that are referred to as program directed. When the 
technology is used for secondary applications or an 
application that differs from the original purpose for 
which the technology was developed, spin-off transfer 
occurs. The laboratories are the predominant imple- 
mentors of spin-off transfer activities. Private-sector 
companies, universities, and consortia are also inte- 
gral participants for program implementation. In this 
document, the technology transfer accomplishments 
of DOE’s research programs and some of the best 
from its R&D laboratories are described and illustrated. 
This document is intended to communicate a few of 
the many opportunities available for US industry and 
universities to work with DOE and its laboratories. 
(ERA citation 15:032463) 
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DE90010298/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Primary Standards Laboratory report: 2nd half 
1989. 

Progress rept. 

Apr 90, 22p SAND-90-0339 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. = 


Sandia National Laboratories operates the Primary 
Standards Laboratory (PSL) for the Department of 
Energy, Albuquerque Operations Office (DOE/AL). 
This report summarizes metrology activities that re- 
ceived emphasis in the second half of 1989 and pro- 
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vides information pertinent to the operation of the 
DOE/AL system-wide Standards and Calibration Pro- 
gram. 7 refs. (ERA citation 15:032965) 


051,386 
DE$0010475/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Flow fields inside MHD generators and seawater 
thrusters. 

E. D. Doss, and G. D. Roy. 1990, 11p CONF- 
900188-1 

Contract AC04-76DP00789 

‘nternational congress of fluid mechanics (3rd), Cairo 
(Egypt), 2-4 Jan 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The three-dimensional flow characteristics inside MHD 
plasma generators and seawater thrusters are ana- 
lyzed by solving the governing partial differential equa- 
tions for flow and electrical fields. The equation set 
consists of the mass continuity equation, the three mo- 
mentum equations, the equations for enthalpy, turbu- 
lence kinetic energy and its dissipation rate, and the 
Maxwell equations. This set of coupled equations is 
solved by the use of a finite-difference calculation pro- 
cedure. The turbulence is represented by a two-equa- 
tion model of turbulence in which partial differential 
equations are solved for the turbulence kinetic energy 
and its dissipation rate. Calculations have been per- 
formed for a Faraday plasma generator and for a con- 
tinuous electrode seawater thruster. The numerical re- 
sults of those two applications are compared. Calcula- 
tions have been made to study the flow evolution in 
MHD generators and thrusters. The calculations show 
that the velocity overshoots and secondary flows are 
strongly manifested in MHD generators but not so in 
MHD thrusters. Plots of velocity and skin friction are 
presented to illustrate the flow development in MHD 
generators and thrusters. 9 refs., 3 figs. 


051,387 

PBS0-248931/GAR PC A03/MF A01 
Organisatie voor Toegepast Natuurwetenschappelijk 
Onderzoek, The Hague (Netherlands). 

In Search of Energy: Applied Energy Research of 
Relevance to Developing Countries. 

1990, 27p 


Knowledge of the energy alternatives and an under- 
standing of the basic issues that determine energy de- 
velopment are necessary to enable choices to be 
made for a locally suitable energy development. The 
report attempts to provide an overview of the applied 
research performed at TNO. Part | puts the TNO orga- 
nization in perspective. TNO is an independent organi- 
zation active in a wide variety of research areas. Part Il 
lists the TNO units where energy related applied re- 
search is carried out. Examples of TNO applied re- 
search include: strategies for implementing energy ef- 
ficiency programs in industry, buildings and transporta- 
tion; design and implementation of new self-sustaining 
energy systems for households; supporting local gov- 
ernments in exploring their national resources; evalua- 
tion of national biogas programs; determination of the 
success of improved woodstoves or the possibilities of 
kerosene substitution for woodfuels; application of 
simple, reliable and easily workable techniques for 
cooling and cooled storage of food; application of 
simple, inexpensive solar myo systems, and im- 
provements in coal burning technology such as the 
use of fluidized bed boilers to help offset higher cost. 
Each TNO unit is described according to subject; main 
activities/expertise in that area; and relevant activities 
in or for developing countries. 


051,388 

PBS0-251240/GAR PC A03/MF A01 
Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 
(Japan). 

IH! (Ishikawajima-Harima Heavy Industrial) Engi- 
neering Review, Vol. 23, No. 1, Serial No. 73, Janu- 
ary 1990. 

Quarterly repts. 

cJan 90, 44p 

See also PB90-251257 and PB90-236217. 


Contents: Technology of Maintaining Aaneunty En- 
vironment in Spacecrafts; Assessing the Remaining 
Life of Thermal Power Plant in Service; Applications of 
Thin Film Technologies for Sensors; Development of 
Municipai Solid Waste (M.S.W.) Ash Melting System of 
IHI Rotary Stoker Type Incinerator; Development of 
High-Level Liquid Waste Vitrification; 300 kW Wind 
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Turbine. In addition, the report contains a section titled 
IH! New Products. 
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PB90-251646/GAR PC A04/MF A01 
Technische Hogeschool Delft (Netherlands). Multidis- 
ciplinair Energie Centrum. 

— Research at Delft University of Techno! 
1989: A Su of Energy-Related R and D at 
Unive of Techno! in 1989. 

J. G. J. Olivier. Jun 89, 55p REPT-12396.VE 


Amongst the Dutch universities Delft University of 
Technology is well known for its R&D on energy tech- 
nology. Many departments of all faculties are involved 
in one of the many areas of energy related research. 
Many research projects are executed within the frame- 
work of national or international R&D programs or by 
contract with industry. About a quarter of all contract 
research at DUT can be qualified as energy related re- 
search. For the university as an educational center the 
R&D efforts have a spin-off for the students by ena- 
bling them to study subjects of current interest and 
also by offering a large variety of lectures on all kinds 
of energy related subjects, from the technol of 
fossil fuel conversion to renewable energy technol- 
ogies and from fundamentals to applications in all 
kinds of disciplines. 
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AD-A222 663/7/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Laboratory Development of a Passive Sampling 
Device for Hydrazines in Ambient Air. 

Final rept. 

P. A. Taffe, K. P. Crossman, S. L. Rose-Pehrsson, 
and J. R. Wyatt. 30 May 90, 23p Rept no. NRL-MR- 


6660 
Prepared in collaboration with Geo-Centers, Inc. 


A passive sampling method applicable to personnel 
and area monitoring has been developed for the quan- 
titation of hydrazine, monomethylhydrazine (MMH), 
and unsymmetrical dimethylhydrazine (UDMH) in am- 
bient air at the part-per-billion (ppb) level. The method 
uses a black molded low density polyethylene badge 
consisting of a diffusion barrier and a citric acid collec- 
tion medium. It collects samples that can be analyzed 
by the NIOSH colorimetric method or a coulometric ti- 
tration procedure. The two millimeter thick diffusion 
barrier contains 144 one millimeter diameter holes and 
produces a collection rate for MMH of approximately 
27 ml/min. The accuracy of data collected with this 
badge is within 30% of actual values. The dosimeter 
has demonstrated accuracy for sampling periods of 15 
minutes to 66 hours, when sampling MMH at the 
threshold limit value (TLV) concentration of 200 ppb. 
The limits of detection are dictated by the specific ana- 
lytical method. Coulometric titration will detect expo- 
sures of 30 ppb-hours. An evaluation of the effects of 
face velocity, relative humidity, and potential interfer- 
ences was conducted. (jes) 


051,391 

AD-A222 753/6/GAR PC A06/MF A01 
Weston (Roy F.), Inc., West Chester, PA. 

Task Order 2 Enhanced Preliminary Assessment, 
Fort Douglas, Salt Lake City, Utah. 

Final rept. Oct-Dec 89. 

M. G. Mirchandani, G. M. Johnson, and L. J. Bove. 
Dec 89, 108p CETHA-BC-CR-89353 

Contract DAAA15-88-D-0007 

Original contains color plates; All DTIC and NTIS re- 
productions will be in black and white. 


An enhanced preliminary assessment (PA) air pollution 
was conducted at Fort Douglas (FD) under the Base 
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Closure Program. FD is an active military installation 
located in Salt Lake City, Utah. The Fort consists of the 
U.S. Army and Navy Reserve Centers, family housing 
units, a military museum, a chapel, clubs, swimming 
pool, a cemetery and various other support buildings. 
50.8 acres of the 119 acres owned by FD are pro- 
posed to be excessed. Based on information obtained 
during the onsite visit and from available drawings and 
reports, three environmentally significant operations 
(ESOs) have been identified. These include asbestos, 
radon and transformers. No immediate action has 
been recommended for any of the ESOs. Site investi- 
gations have been recommended for asbestos and the 
transformers. A radon sampling program is currently 
underway at FD. This radon sampling program is being 
conducted by Fort Carson; the results should be evalu- 
ated as they become available, and the appropriate 
actions taken. 


051,392 

DE$0000465/GAR PC A04/MF A01 
EG and G Morgantown Energy Research Center, WV. 
Assessment of membrane gas separation applica- 
tions to METC supported techniques. Final report. 
Progress rept. 

J. A. Poku, and J. E. Plunkett. Aug 89, 55p DOE/ 
MC/21353-2805 

Contract AC21-85MC21353 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The objectives of this study were to catalog commer- 
cial and developmental membrane applications for gas 
separation, identify the status and the developers of 
each, and to identify how these separation processes 
might be applied for removal of trace contaminants or 
purification of gases generated by coal processing. 55 
refs., 10 figs., 9 tabs. 
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DE$0000469/GAR 

Virginia Coal Council, Richlands. 
Appalachian coal: The clean fuel choice for 
today’s needs and tomorrow’s growth. 

1989, 216p DOE/MC/26387-2810, CONF-8910183 
Contract FG21-90MC26387 

Annual conference and exposition on Appalachian 
coal: the clean fuel choice for today’s needs and to- 
morrow’s growth (11th), Roanoke, VA (USA), 2-4 Oct 
—— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


A conference on Appalachian Coal was held in Roa- 
noke, Virginia. Topics of discussion are presented in 
this report. Included are discussions on acid rain legis- 
lation, coal technologies, US clean coal technology 
program, and cogeneration. (CBS) 
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DE90008251/GAR 

Pennsylvania State Univ., University Park. 
Acoustic agglomeration of power plant fly ash for 
environmental and hot gas cleanup. Final report: 
Revised Version. 

A es rept. 

G. Reethof, and G. H. Koopmann. Dec 89, 511p 
DOE/PC/91022-T5 

Contract AC22-86PC91022 

Sponsored by Department of Energy, Washington, DC. 
Paper copy only, copy does not permit microfiche pro- 
duction. Original copy available until stock is exhaust- 
ed. 


PC A22 


This two year research program has the objectives of 
completing the several investigations associated with 
the use of high intensity acoustic energy to agglomer- 
ate micron and submicron sized particles in fly ash aer- 
osols in order to provide the necessary scientific 
knowledge and design criteria for the specification of 
technically and economically viable intermediate flue 
gas treatment of coal fired power plants. Goals are to 
further the understanding of certain fundamental proc- 
esses by means of theoretical and experimental inves- 
tigations to include this knowledge in an advanced 
computerized model of the agglomeration processes. 
Tests with the acoustic agglomeration facilities avail- 
able in Penn State’s new High Intensity Acoustic Labo- 
ratory were to be used to verify the results from the 
acoustic agglomeration simulations. Research work 
continued on high power, high efficiency sirens with 
special emphasis on the nonlinear acoustic phenom- 
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ena and novel means of significantly increasing siren 
efficiency. A study was carried out to evaluate the eco- 
nomics of conventional coal fired power plant clean-up 
systems using acoustic agglomeration as an interme- 
diate flue gas treatment. 154 refs., 152 figs., 30 tabs. 
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DE90008964/GAR 

Los Alamos National Lab., NM. 
Safe venting of hydrogen. 
W. F. Stewart, J. M. Dewart, and F. J. Edeskuty. 
1990, 14p LA-UR-90-753, CONF-900705-2 

Contract W-7405-ENG-36 

World hydrogen energy conference (8th), Honolulu, HI 
(USA), 22-27 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 


The disposal of hydrogen is often required in the oper- 
ation of an experimental facility that contains hydro- 
gen. Whether the vented hydrogen can be discharged 
to the atmosphere safely depends upon a number of 
factors such as the flow rate and atmospheric condi- 
tions. Calculations have been made that predict the 
distance a combustible mixture can extend from the 
point of release under some specified atmospheric 
conditions. Also the quantity of hydrogen in the com- 
bustible cloud is estimated. These results can be help- 
ful in deciding of the hydrogen can be released directly 
to the atmosphere, or if it must be intentionally ignited. 
15 refs., 5 figs., 2 tabs. 
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DE90009422/GAR 

Oak Ridge National Lab., TN. 
Determination of airborne organics by direct sam- 
pling mass spectrometry. 

M. B. Wise, M. V. Buchanan, and M. R. Guerin. 

1990, 7p CONF-900724-6 

Contract AC05-840R21400 
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Two new state-of-the-art mass spectrometer systems 
are currently being evaluated for the determination of 
part-per-billion levels of organics in ambient air. These 
instruments include an ion trap mass spectrometer 
(ITMS) and a glow discharge quadrupole mass spec- 
trometer (GDMS). Both of these instruments can be 
configured for direct air sampling or may be operated 
in conjunction with thermal desorbers for the analysis 
of samples preconcentrated on resin traps. Glow dis- 
charge ionization is particularly amenable to direct air 
monitoring; however, the use of a single quadrupole 
mass analyzer limits the ultimate specificity of this par- 
ticular system. Important features of the ITMS include 
the ability to perform selective chemical ionization as 
well as collision induced dissociation (CID) tandem 
mass spectrometry (MS/MS) for compound identifica- 
tion. Applications of this technology have included the 
determination of ambient nicotine in environmental to- 
bacco smoke (ETS), the determination of trace levels 
of organo-phosphonates in air, and the detection of 
= volatile organics in indoor atmospheres. 2 refs., 
5 figs. 
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Remote Fourier transform infrared spectroscopy 
(FTIR) instrumentation has the potential to monitor in- 
cinerator emissions. The objective of this work was to 
demonstrate the feasibility of using remote FTIR as an 
incinerator monitor. Initial FTIR data were collected for 
chloroform and carbon tetrachloride. The sensitivity of 
the equipment is currently in the low ppM region for a 
1-m pathlength. Remote FTIR was able to identify and 
quantify components with overlapping absorbances in 
the presence of interference from carbon dioxide. 3 
refs., 5 figs., 4 tabs. 
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Extensive field experiments were conducted during 
1965 and 1966 near Vandenberg Air Force Base. The 
experiments included wind speed and wind direction 
measurements at several towers, upper air soundings 
by radiosondes, and fluorescent particle releases to 
characterize the diffusion processes. The data provide 
a unique opportunity to test numerical models under 
realistic boundary conditions: land-sea contrast and 
complex topography. We used HOTMAC (High Order 
Turbulence Model for Air Circulations), a three-dimen- 
sional mesoscale model based on simplified turbu- 
lence-closure equations to simulate temporal and spa- 
tial variations of wind, temperature, mixing ratio of 
water vapor, and turbulence distributions. Surface con- 
centrations were computed by using a three-dimen- 
sional transport and diffusion model RAPTAD 
(Random Puff Transport and Diffusion). RAPTAD is a 
Lagrangian puff code based on the Monte Carlo statis- 
tical diffusion process. The center location and stand- 
ard deviation of concentration distribution for each puff 
are computed by using wind and turbulence modeled 
by HOTMAC. Then, the concentration at any location 
is computed by summing concentrations contributed 
by all the puffs. The purpose of this study is to simulate 
the transport and dispersion of atmospheric pollutants 
in the complex terrain surroundings at Vandenberg Air 
Force Base by using the Los Alamos national Labora- 
tory (LANL) atmospheric models HOTMAC and 
RAPTAD. 
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All mitigation scenarios proposed to date either tend to 
slow down the rate of atmospheric CO(sub 2) emis- 
sions or level out the CO(sub 2) concentration in the 
atmosphere. A unique system has been devised which 
offers a method of actually reducing the CO(sub 2) 
concentration in the atmosphere while still generating 
energy from fossil fuel. The only economically and 
technically reasonable method for removal of CO(sub 
2) from the atmosphere is by the process of solar pho- 
tosynthesis which extracts carbon from atmospheric 
CO(sub 2) by formation of biomass, e.g., hemi-cellu- 
lose. The biomass is then thermochemically converted 
by the HYDROCARB technology with fossil fuel, gas, 
oil or coal to produce carbon black and methanol. The 
carbon is returned to the earth, for long-term storage, 
while the methanol is used as fuel. There is also an 
energy enhancement in utilizing gas and oil for produc- 
ing methanol compared to conventional methanol 
processes using these fuels. Co-processing with coal 
results in no net CO(sub 2) generated or removed per 
unit of methanol energy generated; however, a 2% in- 
crease in coal utilization is realized compared to con- 
ventional steam refining and methanol production. The 
process chemistry system is described and quantified 
in this paper. 11 refs. 
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The differential equations describing the gravitational 
collision and coalescence of aerosol particles have 
been solved numerically, using an explicit two-step 
marching procedure, for the simple case of a single- 
component aerosol settling in a quiescent environ- 
ment. The initial particle size distribution is arbitrary 
and is allowed to change in time due to coagu‘ation 
and loss due to precipitation. These equations are 
solved at discrete heights, with the aerosol assumed to 
be homogeneous (well-mixed) in each height interval. 
The term describing precipitation allows for the trans- 
fer of mass from one height to the next lower and, so 
on, to the ground. This allows one-dimensional spatial 
Stratification to develop when larger particles, that 
continue to grow due to coagulation, settle faster than 
the smaller particles. Numerical studies show that 
Stratification in particle size and concentration can be 
significant in some cases. Stratification rates increase 
as the initial concentration of particles increases and 
as the range of initial particle sizes increases. Compar- 
ison of results from a well-mixed model and a height 
dependent model shows that significant differences in 
the predicted fallout rates can occur. 22 refs., 5 figs. 
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The Flue Gas Cleanup Program in the Office of Fossil 
Energy (FE) supports and extends both the long-range 
R&D requirements associated with environmental con- 
trol technology and the clean coal technology demon- 
stration activity through emphasis on: a technol 
base that increases confidence in the Nation’s ability 
to successfully demonstrate and apply new approach- 
es to the clean and affordable use of domestic coal 
supplies. The development and verification of ad- 
vanced technologies that offer improved capability, as 
well as reduced cost, in managing currently regulated 
pollutants. The exploration and characterization of 
technologically advanced new concepts and systems 
approaches that could conceivably be required in the 
future to control additional pollutants currently identi- 
fied as major sources of concern. A technology de- 
scription and market applications discussion is provid- 
ed in this report. 1 fig., 4 tabs. 
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The overall goal of the Coal-Based Gas Stream Clean- 
up Program of the Office of Coal Technology (OCT) is 
to develop new technologies to control and/or remove 
gas stream contaminants such as particulates, sulfur 
compounds, nitrogen compounds, alkalis, selected 
trace metals, and residual hydrocarbons that are detri- 
mental to the development of coal-fueled power sys- 
tems, and to develop contaminant control technol- 
ogies within a timeframe consistent with intended con- 
version system technology development. Specific pro- 
gram goals are: develop advanced cleanup techniques 
upstream of the turbine for cost-effective component 
and environmental protection for PFBC, direct coal- 
fueled, and gasification turbine combined cycles; 
review the stage of fuel cells R&D with respect to the 
cleanup R&D technology available to determine if 
future critical technology support work is warranted; 
and review with the diesel program the critical needs 
for GSCU support and pursue, if warranted, future 
R&D cleanup support for diesel power systems. 1 fig., 
1 tab. 
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In searching for ways to avoid a climatic change driven 
by the increasing atmospheric concentration of carbon 
dioxide, we need to inquire into the possibility of reduc- 
ing the rate of CO(sub 2) emissions to the atmosphere. 
Since the initial preparation and distribution of our cal- 
culations on CO(sub 2) emissions related to the pro- 
duction and combustion of fuel ethanol from corn, in- 
creasing interest in alternative transportation fuels has 
focused attention and review on this topic and on our 
calculations. The important challenge is to ascertain if 
reviewers have discovered defects in our analysis, if 
they have been able to obtain better data or improved 
insight over our initial analysis, or if they have come to 
conclusions that are qualitatively different from ours --- 
given the i le uncertainties. The major qualita- 
tive different with the numbers and uncertainties pre- 
sented in our original manuscript is in how one choos- 
es to assign CO(sub 2) emissions among the multiple 
products of the ethanol production process -- i.e., the 
“by-product credits.”” We have reexamined our text in 
the light of specific criticisms that have been ex- 
pressed to us. Because our original manuscript was so 
widely circulated and so frequently discussed in what 
was essentially a draft format, we felt that for most 
readers the most useful approach to follow in formal 
publication would be to publish what is essentially the 
draft document and to respond to both internal and 
external criticisms in an Addendum. This should allow 
readers to discern both the evolution and range of 
pee 2 The text published here differs from that cir- 
culated as the September 1988 draft only to the extent 
that systematic conversion to SI units has been com- 
pleted and a rounding error in Table 1 has been cor- 
rected. 26 refs., 5 tabs. (ERA citation 15:032270) 
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This document briefly describes the Hanford Site and 
provides a general overview of the Hanford Waste Vit- 
rification Plant (HWVP). Other topics include sources 
of emissions, facility operating parameters, facility 
emissions, pollutant and radionuclide control technolo- 
gy and air quality. The HWVP will convert mixed 
wastes (high-activity radioactive and hazardous liquid 
wastes) to a solid vitrified form (borosilicate glass) for 
disposal. Mixed wastes pretreated in the Hanford Site 
B Plant will be pumped into double- shell tanks in the 
200 East Area for interim storage. This pretreated 
mixed waste will be batch transferred from interim stor- 
age to the HWVP facility, where the waste will be con- 
centrated by evaporation, treated with chemicals, and 
mixed with glass-forming materials. The mixture will 
then be continuously fed into an electrically heated 
glass melter. The molten glass will be poured into can- 
isters that will be cooled, sealed, decontaminated, and 
stored until the vitrified product can be transferred to a 
geologic repository. 25 refs., 18 figs., 32 tabs. (ERA 
citation 15:03221 1) 
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In December 1987, Public Law No. 100-202, as 
amended by Public Law No. 100-446, provided $575 
million to conduct cost-shared Innovative Clean Coal 
Technology (ICCT) projects to demonstrate emerging 
clean coal technologies that are capable of retrofitting 
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or an facilities. A Program Opportuni- 
ty Notice (PON) was issued by the Department of 
Energy (DOE) in February 1988 soliciting proposals to 
demonstrate technologies that are capable of being 
commercialized in the 1990's that are more cost effec- 
tive than current technologies, and capable of achiev- 
ing significant reductions of sulfur dioxide (SO(sub 2)) 
and/or nitrogen oxides (NO(sub x)) emissions from ex- 
isting coal-burning facilities, particularly those that con- 
tribute to transboundary and interstate pollution. One 
of the “retrofit” proposals selected was the “Low 
NO(sub x)/SO(sub x) Burner Retrofit of Utility Cyclone 
Boilers” by TransAlta Resources Investment - 
tion (TRIC). This project will demonstrate a combus- 
tion technology for the control of both SO(sub 2) and 
NO(sub x) for both new and existing coal fired plants. 
This re briefly describes the above project. 7 figs., 
1 tab. (ERA citation 15:034322) 
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In December 1987, Public Law No. 100-202 as amend- 
ed by Public Law No. 100-446, provided $575 million to 
conduct cost-shared Innovative Clean Coal Technolo- 
gy (iCCT) projects to demonstrate emerging clean coal 
technologies that are capable of retrofitting or 
repowering existing facilities. A Program Opportunity 
Notice (PON) was issued by the Department of Energy 
(DOE) in February 1988, soliciting proposals to dem- 
onstrate technologies that were capable of being com- 
mercialized in the 1990s, more cost effective than cur- 
rent technologies, and capabie of achieving significant 
reduction of sulfur dioxide (SO(sub 2)) and/or nitrogen 
oxides (NO(sub x)) emissions from existing coal burn- 
ing facilities, particularly those that contribute to trans- 
boundary and interstate pollution. One of the propos- 
als selected for funding is the project proposed by 
Southern Company Services (SCS) to demonstrate 
the Selective Catalytic Reduction (SCR) Process that 
will remove nitrogen oxides (NO(sub x)) from the flue 
gas of boilers that burn US high-sulfur coal. This tech- 
nol consists of injecting ammonia (NH(sub 3)) into 
the flue gas and passing it through a catalyst bed 
where the NO(sub x) and NH(sub 3) react to form nitro- 
gen and water vapor. The process is briefly described. 
7 figs., 1 tab. (ERA citation 15:033917) 
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This Environmental Assessment (EA) describes a pro- 
posed CCT project that is designed to demonstrate the 
use of slagging combustion technology for the control 
of sulfur dioxide (SO(sub 2)) and nitrogen oxides 
(NO(sub x)) at coal fired electric power plants. Slag- 
ging combustion technology has the potential to allow 
a plant to burn a higher sulfur content coal without an 
increase in SO(sub 2) emissions. TRW has developed 
a slagging combustion system (SCS) which can be at- 
tached directly to a boiler. This technology consists of 
a staged combustion system to prevent excessive 
NO(sub x) formation, sorbent injection to remove 
SO(sub 2), and a centrifugal action in the slagging 
stage to remove the bulk of the ash from the combus- 
tion products before they enter the boiler. With solids 
removed from the combustion products, the combus- 
tor can be retrofitted to or oil-fired boilers. The 
demonstration project is divided into two phases. The 
first phase involves retrofit activities on the 

plant. The second phase involves a 6-month test pro- 
gram to demonstrate the ability of the TRW combustor 
system to meet both New York SIP and NSPS emis- 
sion requirements. Low and medium sulfur coal will be 
tested. This report describes the actions to be taken at 


October 15,1990 117 





ENVIRONMENTAL POLLUTION & CONTROL 
Air Pollution & Control 


Lovett Station and the environmental impacts of those 
actions. Section 2.0 provides a comprehensive de- 
scription of the proposed action, characterizes project 
source terms, and discusses environmental alterna- 
tives. Section 3.0 characterizes the existing environ- 
ment, while Section 4.0 characterizes the potential im- 
pacts. Section 5.0 provides a brief review of regulatory 
— associated with this project. 6 figs., 25 
S. 
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This final report contains a summary of our efforts to 
determine the strengths of C-S bonds in radical anions 
and radical cations derived from coal model com- 
pounds. Most of our efforts have concentrated on de- 
terminations of bond dissociation energies (BDEs) in 
radical ions derived from two isomeric sulfur-contain- 
ing coal model compounds: 10-phenylthio-9-methy- 
lanthracene (1); and 9-phenyithiomethyl-anthracene 
(2). During the course of this project, we have synthe- 
sized gram quantities of (1) and (2), and conducted ex- 
tensive studies of the strengths of C-S bonds con- 
tained in radical cations and radical anions derived 
from (1) and (2) and diphenylsulfide (3) and benzyl 
phenyl sulfide (4). BDEs for the weakest C-S bonds in 
the radical anions derived from 1--4 are 38, 10, 10, and 
-22 kcal/mol, respectively. BDEs for the weakest C-S 
bonds in radical cations derived from 2 and 4 are 25 
and 5 kcal/mol, respectively. These data suggest that 
reductive and oxidative chemistries carried out on 
sulfur-containing coal model compounds do in fact 
weaken the C-S bonds present in these species. How- 
ever, under oxidative conditions, it is likely that radical 
cations such as those derived from 2 and 4 are likely to 
undergo deprotonation chemistries, thus complicating 
any analysis of what happens when coal and coal 
model compounds are oxidized. 
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Reactions of sulfur-containing substituted dibenzothio- 
phenes with transition metals have been continued 
with emphasis on the nature and type of metal-sulfur 
bonding, including the effect of the metal on the adja- 
cent bond lengths. The structure of ((eta)(sup 5)-cyclo- 
pentadienyi) carbonyl 4-P-diphenyl-phosphine diben- 
zothiophene iron (il) iodide has been determined by x- 
ray diffraction. The synthesis of (mu)2 bridged dinu- 
clear Fe(il) complex with 4-thiomethyldibenzothio- 
phene is reported. The structure of the complex dicy- 
clopentadieny! dicarbonyl! di-iron dithiomethyl diben- 
zothiophene has been determined by (sup 1)H NMR, 
(sup 13)C NMR, FTIR, FABMS, and elemental analy- 
sis. Interestingly, (sup 13)C NMR and (sup 1)}H NMR 
showed significant shift after complex formation. The 
structure of 4-S-Methyldibenzothiophene has been de- 
termined by x-ray diffraction. The geometry of 4-S- 
Methyidibenzothiophene is orthorhombic with planar 
dibenzothiophene having the methyl sulfide substitu- 
ent out of plane of the ring. It is hoped through these 
studies to increase our understanding of the role in-situ 
metal sulfides play in the coal desulfurization process 
and to improve predictions of new routes to coal desul- 
furization. 15 refs., 6 figs., 7 tabs. 
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Work was undertaken to expand the domain of appli- 
cation of the mesoscale atmospheric diffusion particle- 
in-cell (ADPIC) model to the hemispheric scale. It was 
decided that the acquisition and software manipulation 
of large volumes of wind observations over continental 
or hemispheric scales would cause unacceptable 
delays in ARAC’s response to an emergency situation. 
Consequently, arrangements were made to obtain 
processed fields of winds, which the Air Force Global 
Weather Central (GWC) produce on a routine basis. 
Until the recent release of the Across North America 
Tracer Experiment (ANATEX) database, there have 
been few opportunities for testing whether the GWC 
wind fields provide an accurate depiction of large- 
scale flow features between sources and samplers. 
The ANATEX database provides a fertile ground for 
testing the sensitivity and uncertainty of long-range 
models. The primary purpose of this paper is to focus 
on a single aspect of modeling uncertainty --- the wind 
fields that describe the advection component of a 
transport and diffusion calculation. The ANATEX data- 
base has been used to evaluate the performance of 
ADPIC based on the use of wind-field products from 
three different sources: the GWC’s Whole Mesh Grid 
covering the northern hemisphere, a more refined grid 
of advection velocities generated by in-house interpo- 
lative procedures applied to rawinsonde data and sup- 
plementary soundings in the source-receptor region, 
and dynamically consistent u, v and (omega) fields 
from the National Oceanic and Atmospheric Adminis- 
tration’s Nested Grid Model. 7 refs., 4 figs. 
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A mathematical model was used to predict the charac- 
teristics of fine organic aerosol that would be present 
in the Los Angeles atmosphere if direct organic aero- 
sol source emissions were transported without chemi- 
cal reaction. The model was successful at tracking 
both the seasonal variations observed in ambient sam- 
ples of organic aerosol, and the distribution of the 
urban organic material present as a function of gas 
chromatographic elution time. Using the model, the 
major sources of urban organic aerosol were identified 
for this urban area. Differences between ambient 
measurements and model predictions were used to 
assess the degree of secondary organic aerosol for- 
mation. 5 refs., 1 tab. (ERA citation 15:033047) 
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The purpose of the studies “Particle Deposition in 
Granular Media” is aimed at obtaining a quantitative 
understanding of the process of deposition of aerosol 
particles from gas streams flowing through granular 
media and the formulation of a basic framework for de- 
scribing the process. During the period June 1, 1988 to 
date, a number of investigations have been carried out 


including: Transient Behavior of Granular Filtration, 
Modification of Porous Media Model for Aerosol Depo- 
sition Studies, Stochastic Simulation of Particle Depo- 
sition, and Analysis of Filter Candle Performance. Re- 
sults of the studies are discussed separately. 
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Soil gas sampling is a useful screening technique for 
determining whether volatile organic compounds are 
present at low-level radioactive waste burial sites. The 
technique was used at several DOE sites during the 
DOE Environmental Survey to determine the presence 
and extent of volatile organic compound contamina- 
tion. The advantages of the soil gas sampling are that 
near real time data can be obtained, no excavation is 
required, safety concerns are relatively minor, costs 
are relatively low, and large amounts of data can be 
obtained rapidly on the contaminants that may pose 
the greatest threat to groundwater resources. The dis- 
advantages are that the data are difficult to interpret 
and relate to soil concentrations and environmental 
standards. This paper discusses the experiences of 
INEL sampling and analysis personnel, the advan- 
tages and disadvantages of the technique, and makes 
recommendations for improving the sampling and pro- 
cedures. 11 refs., 8 figs, 3 tabs. (ERA citation 
15:032215) 
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Research on high-sulfur coal through the Coal Tech- 
nology Laboratory program at Southern Illinois Univer- 
sity at Carbondale (SIUC) is divided into three general 
categories: coal science, coal preparation, and coal 
utilization. In the category of coal science, the study, of 
the reactivity of whole coals, selected pure maceral 
fractions, and cleaned coal products, is in its third year. 
In the coal preparation area, work has been completed 
for six projects: microbial desuifurization; coal-water 
interactions; a study of the energetics of C-S bond 
breakup reactions in radical ions derived from coal 
model compounds; a study of the modification of coal 
surfaces with methyl radicals; and a study of coal flota- 
tion and flocculation in the presence of humic acid. 
Three projects are underway: electro-osmotically en- 
hanced dewatering/deliquoring of fine-particle coal; 
comminution employing liquid nitrogen pretreatments; 
and chlorine removal from coal. The coal utilization 
category has two projects in progress: investigation of 
a small-user applications of fine-particle coal, a model- 
ing technique which divides the pulse combustor into 
different cells has resulted in a stable computational 
procedure; and corona-enhanced absorption of 
SO(sub 2)/NO(sub x), modeling of flue gas plasma ina 
dielectric-barrier discharge with uv-irradiation was ac- 
complished. The completed project is a study of ther- 
mal methods for healing defects in protective oxide 
films on alloys. (ERA citation 15:032041) 
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The Process Experimental Pilot Plant (PREPP) inciner- 
ates mixed solid waste. The exhaust gas is processed 
through a wet offgas cleaning system. Rapid loading of 
the exhaust filters has been a problem and an impor- 
tant contributing factor is the use of a quench solution 
containing a relatively high concentration of dissolved 
solids. The dissolved solids are released as a submi- 
cron particulate when the quench solution evaporates. 
A series of tests were performed to better identify the 
nature of the problem and explore solutions to the 
problem involving modifications to the quench proc- 
ess. 2 refs., 7 figs. (ERA citation 15:032216) 
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Reviews of airborne pollution problems and their ef- 
fects on plants are numerous. The authors of these 
reviews integrate and synthesize the plethora of ob- 
servations reporied in the literature. In contrast, the 
focus here is a review of research into mechanistic 
processes. This brief literature review addresses the 
mechanistic effects of air pollutants on western conif- 
erous forests in the United States and on the primary 
inhabitants of these forests. To accomplish this goal, 
literature from other regions was examined. This inclu- 
sion was necessary because most biological work ex- 
amines the effects of air pollutants in the regions of 
heaviest impact, the eastern United States and 
Europe. The purpose of this review is to provide an 
introduction to various processes that have been iden- 
tified as potentially important in relating air pollution to 
observed growth and metabolic changes. In particular, 
the mechanisms that are emphasized are those appro- 
priate for inclusion in simulation models. 179 refs. 
(ERA citation 15:033134) 
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Research on high-sulfur coal through the Coal Tech- 
nology Laboratory program at Southern Illinois Univer- 
sity at Carbondale (SIUC) is divided into three general 
categories: coal science, coal preparation, anc coal 
utilization. On study is currently underway in coal sci- 
ence on the reactivity of whole coals, selected pure 
maceral fractions, and cleaned coal products. In the 
coal preparation category, three projects are currently 
underway: a mechanistic study of the removal of chlo- 
rine from coal; electro-osmotically enhanced dewater- 
ing/deliquoring of fine-particle coal;and comminution 
employing liquid nitrogen pretreatments. The coal utili- 
zation category has two projects in progress: an inves- 
tigation small-user applications of fine-particle coal, a 
modeling technique which divides the pulse combustor 
into different cells has resulted in a stable computa- 
tional procedure; and corona-enchanced absorption of 
SO(sub 2)/NO(sub x), modeling of flue gas plasma ina 
dielectric-barrier discharge with uv-irradiation. Simula- 
tions were carried out using the model. (ERA citation 
15:032042) 
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The Argonne Utility Simulation (ARGUS) model ac- 
counts for the interplay of economic, environmental, 
and technological factors in energy policy issues and 
emission-control strategies. Each of the four major 
components of ARGUS represents a species aspect 
of the utility sector. One component deals with meet- 
ing future electricity demand through construction of 
new units or refurbishment or repowering of existing 
units. A second component is concerned with the 
probability of generating-unit failure and the effect that 
such failure could have on generating-unit assignment, 
fuel use, and cost. A third component computes the 
cost of the implementing emission-control regulations 
and strategies. The fourth component forecasts deliv- 
ered coal prices based on the volume of coal, supply 
region, and transportation route. 16 refs., 3 figs. (ERA 
citation 15:032097) 
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The purpose of this paper is to summarize exposures 
to SO(sub 2), NO(sub 2), O(sub 3) received by vegeta- 
tion in the United States. Sulfur dioxide and nitrogen 
dioxide monitoring is carried out throughout the year. 
Because O(sub 3) levels decrease significantly in the 
colder parts of the year in many areas, O(sub 3) is only 
monitored during the ‘“‘ozone season,” which has been 
defined by EPA (Environmental Protection Agency). 51 
refs., 10 figs., 7 tabs. (ERA citation 15:035732) 
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Data on the emissions involved in atmospheric acid- 
base chemistry are crucial to the assessment of acidic 
deposition and its effects. Sulfur dioxide (SO(sub 2)), 
nitrogen oxides (NO(sub x)), and volatile organic com- 
pounds (VOCs) are the primary chemical compounds 
involved in acidic deposition processes. In addition, 
other emission species -- e.g., ammonia, alkaline dust 
particles, hydrogen chloride, and hydrogen fluoride -- 
are involved in atmospheric acid-base chemistry, 
either by contributing acidic constituents or by neutral- 
izing acidic species. Several emissions data bases 
have been developed under the auspices of the Na- 
tional Acid Precipitation Program (NAPAP). In addition 
to those developed by NAPAP, emissions data bases 
and emissions trends estimates also have been devel- 
oped by organizations such as the Electric Power Re- 
search Institute (EPRI) and the U.S. Environmental 
Protection Agency (EPA). This paper briefly describes 
and compares the methods used in developing these 
emissions data bases and presents an overview of 
their emissions estimates. A more detailed discussion 
of these topics can be found in the State-of-Science 
Report on emissions recently released by NAPAP and 
in the references cited in that report. 14 refs., 4 figs., 1 
tab. (ERA citation 15:033048) 
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The overall project objective is to expand the scientific 
and engineering data base necessary for the develop- 
ment of innovative processes for the control of SO(sub 
x) emissions during coal combustion. Investigation of 
dry sorbent injection coi its for SO(sub x) control 
and methods of enhancing SO(sub x) sorbent reactiv- 
ity/utilization were considered in this project. Task A, 
Sorbent Evaluation, activities in the second year of the 
Cooperative Agreement involved evaluation of two li- 
mestones and their respective calcination and hydra- 
tion products. Pilot-scale furnace injection experi- 
ments and chemical and physical analysis were per- 
formed on the commercial sorbents to establish base- 
line characteristics. Task B, Enhanced Sorbent Reac- 
tivity/Utilization, activities involved the evaluation of 
additives to improve the reactivity/utilization of calci- 
um-based hydrates. Six additives were evaluated 
during a series of tests involving the preparation of 
both atmospheric and pressure hydrates. Commercial 
Marblehead lime was used as the base sorbent. The 
additives included 10% aqueous solutions (by weight) 
of NaOH, NaHCO(sub 3), NaSiO(sub 3), CaCi(sub 2), 
and acetic acid, and a 25% solution of ethanol. Task 
C, Combustion System Operability, involved activities 
evaluating the impact of furnace injection on ash depo- 
sition, electrostatic precipitator performance, and 
baghouse performance. Pilot-scale combustion tests 
were conducted with a Monticello, Texas, lignite/ 
Round Rock pressure hydrate fuel/sorbent combina- 
tion and a Pittsburgh No. 8/Mercer pressure hydrate 
fuel/sorbent combination. 25 refs., 19 figs., 17 tabs. 
(ERA citation 15:032310) 
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The Flue Gas Desulfurization (FGD) survey report is 
prepared annually by PEI Associates, Inc., for the US 
Department of Energy. The information in this report is 
generated by a computerized data base system known 
as the Flue Gas Desulfurization Information System 
(FGDIS). The structure diagram of the FGDIS shows 
the informational areas the system addresses, the hi- 
erarchy associated with each, and some of the key 
data items contained in each. The design information 
contained in the FGDIS encompasses the entire emis- 
sion control system and the power generating unit to 
which it is applied. Performance data for operational 
FGD systems include monthly dependability param- 
eters, service time, and descriptions of operational 
problems and solutions. Included in this report are a 
project summary and highlight FGD system activities. 
17 refs., 3 figs., 10 tabs. (ERA citation 15:034324) 
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The Utility FGD Survey report, which is generated by a 
computerized data base management system, repre- 
sents a survey of operational and planned domestic 
utility flue gas desulfurization (FGD) systems. This 
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volume presents design performance data for operat- 
ing FGD systems. (ERA citation 15:034328) 
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The results of air hygiene monitoring in Schleswig-Hol- 
stein in 1981 are presented in tables and 4 ee 
representations. The averaged annual SO(sub 2) con- 
centrations were no higher than, at the most, 20% of 
the mean values set by the TA Luft. The low level of 
the concentrations are mostly due to air currents from 
the West, i.e. from the North Sea; air from the South 
East contains higher SO(sub 2) concentrations. Long- 
term trends cannot be established as yet after only 
three years of monitoring. (KW). 
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The manual was published for the first time in the 
German language in 1984 and as revised edition in 
1986. The first English version of the manual was pub- 
lished in 1985 and is out of print. This pleasing demand 
induced the preparation of this second edition and af- 
forded the opportunity for a revision by comprising the 
measurement regulations of the new TI Air from 1986 
as well as the updated list of suitability tested meas- 
urement devices. Topics of the manual are: (1) suitabil- 
ity testing procedures for measuring instruments; (2) 
measuring principles; (3) measuring sites and installa- 
tion, maintenance and calibration of measuring instru- 
ments. Legislative and administrative regulations and 
guidelines are given in appendix 1 and suitability tested 
measurement devices from various manufacturers are 
described in appendix 2. (orig./HP). 
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The objective of the present study is an analysis of the 
reliability of the detection of spatial structures of pollut- 
ants by the automatic monitoring network TEMES op- 
erated in the Rhine-Ruhr district. For this purpose, a 
simple method for calculation and construction of lines 
of equal estimation error of the application of air quality 
data or parameters of monitoring sites to neighbored 
locations without monitoring equipment is presented 
and discussed using examples of sulfur dioxide. The 
method allows, apart from the direct neighborhood of 
heavy traffic carrying roads, to assess the spatial reli- 
ability of air quality parameters determined from moni- 
toring networks and to characterise them by line of 
equal estimation errors. In this way, an objective com- 
parison of the performance of air quality monitoring 
networks with respect to the detection of spatial struc- 
tures becomes possible, even when the design criteria 
of these networks were different. In this way, for in- 
stance, monitoring networks from different member 
states of the European Community become compara- 
ble. The application of this method is not limited to 
sulfur dioxide, it can be extended to all pollutants moni- 
tored simultaneously in networks, for instance, nitro- 
gen dioxide (apart from roads), suspended particulate 
matter, lead and ozone. (orig./EF). 
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Wirtechattliche Minderung des NOx Gehaltes unter 
die TA-Luft-Grenzwerte durch NCR mittels Harn- 
stoff und zusaetzlicher thermoprozesstechnischer 
Massnahmen. Schlussbericht. (Economical reduc- 
tion of NOx content to well below the limit values 
prescribed by ‘TA-Luft’ through non-catalytic re- 
duction by using urea and additional technical and 
thermo-processing measures. Final report). 
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Non-catalytic reduction of nitrogen oxides by means of 
urea for application in heavy oil-run fire tube boilers is 
an economical solution to keeping within the legally 
prescribed limits. In flame tube and fire tube boilers de- 
signed for light oil and gas, the recirculation of flue gas 
into the combustion air keeps the NO(sub x) emissions 
50% below the prescribed limit values, provided the 
indicated parameters are observed. The controlled re- 
circulations of flue gases by guiding them into individ- 
ual air streams offers a particularly efficient NO(sub x) 
reduction. The investment in NCR plants as well as in 
recirculation systems which are easily retrofittable to 
most existing installations, is financially acceptable to 
medium-sized companies and has a relatively short 
pay-off time of 2 years. (orig.). 
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The aim of the project was to discover whether signifi- 
cant amounts of poly aromatic hydrocarbons can be 
found in smoke emitting from newer types of straw- 
fueled boilers, and also whether it is found in connec- 
tion with particle emission. Emission of PAH-4 on 4,0 
and 7,5 mug/m3 (n,t) smoke with 10% O2 was found, 
where fueling was continuous, in a boiler with a good 
combustion quality. PAH-4 is the group of PAH com- 
pounds which is especially carcinageous. 40 and 95 
mug PAH-4 was found in emission from a boiler straw- 
fueled in portions. PAH emission was found to be de- 
pendent on fuel quality. It is not readily found in con- 
nection with particle emission. It was concluded that 
the higher the quality of combustion the less PAH 
emission resulted, but in this case particle emission 
was higher. In the case of larger amounts of particle 
emission the content of soluble salts was larger, but 
there were less combustible substances. (AB). (ERA 
citation 15:032271) 
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Volume 17 of the Silicosis Report by the Land of North- 
Rhine Westphalia publishes the results obtained by 
projects implemented in 1987 and 1988. It contains 5 
articles dealing with dust control, 8 articles discussing 
the measurement and toxicological assessment of 
dusts, and 18 articles focussing on industrial health. 
Out of these, 27 papers were abstracted for separate 
entry into the database. (orig./MG). (ERA citation 
15:000000) 
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Special importance is to be attached to organic com- 
pounds in the emissions of oil-furnaces, because they 
include the emission of compounds dangerous for 
human health and irritating odorous substances. The 
emission of odorous and organic substances was ex- 
amined in different heating oil burners and in a vaporiz- 
ing oil burner. In detail, the following examinations, de- 
pendent on a surplus of air, were carried out: atomizing 
burner: definition of odorous emission, determination 
of emission profile of eight non polarized hydrocarbon- 
ics; vaporizing burner: definition of odorous emissions, 
determination of emission profile of four non polarized 
hydrocarbonics, definition of PAM-emission, determi- 
nation of temperature profiles within the burning cham- 
ber, effectiveness of furnaces to harmonize the tem- 
perature profile in the burning chamber. Measuring 
techniques were further developed in order to carry out 
the examination causes, and they were adapted to the 
conditions predominant in the emission of furnaces. 
Accordingly, the following examinations were carried 
out: order tests: working out of guidelines for the carry- 
ing out and interpretation of the definition of odorous 
substances in concentrations where they can be 
smelled, planning and construction of a olfactometer; 
definition of hydrocarbonics: determination of depend- 
encies concerning adsorption/desorption of organic 
substances from activated carbon, construction of a 
standard with only few hydrocarbonic concentration. 
(orig.) With 39 refs., 31 figs., 12 tabs. (ERA citation 
15:000000) 
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The authors calculate the energy demand for the sep- 
aration and retention of CO(sub 2) from black-coal- 
power-plant flue gases which have been pretreated by 
denitrification, desulphurization and dedusting. Calcu- 
lations are based on a physical separation method 
which involves CO(sub 2) to freeze out on heat ex- 
changer surfaces below its triple temperature of - 
56.6deg C under moderate pressure. This method was 
studied on a model process while considering an opti- 
mum exploitation of the energy used. (orig.). (ERA cita- 
tion 15:000000) 
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Abscisic acid and indoleacetic acid were chosen to ex- 
amine whether intact deciduous and coniferous tis- 
sues from spruce, hemlock fir, spinage, barley and 
sorrel or isolated mesophyll protoplasts from barley 
and closing cell preparations from Valerianella locusta 
are affected by sulphur dioxide in terms of changes in 
the concentration, transportation and distribution of 
such plant hormones. The distribution of phytohor- 
mones like ABA and IAA over the individual cell com- 
partments is determined by the different pH gradients 
of the latter. Owing to their acidity these hormones are 
accumulated in alkaline cell inclusion bodies like chlor- 





oplasts and cytosol. Potentially acid air pollutants like 
SO(sub 2) and NO(sub x) lead to acidification of previ- 
ously alkaline cell compartments, due to which fact the 
cellular pH gradients are reduced. This, in turn, gives 
rise to a redistribution of phytohormones to the effect 
that certain target cells such as closing cells of leaves 
or meristem cells come under the influence of altered 
hormone concentrations and compositions. This is 
bound to affect the processes controlling the develop- 
ment, growth and stress behaviour of plants. (orig.) 
With 55 refs., 2 tabs., 16 figs. (ERA citation 15:000000) 
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Measurements of fluorescence are a useful tool in lab- 
oratory and field studies to detect some of the direct 
effects of air pollutants on the photosynthesis of intact 
deciduous and coniferous tissues. In leaves fumigated 
with SO(sub 2) (0.1-2 ppm; duration between 1 h and 3 
weeks) the enzymatic reactions triggered by CO(sub 2) 
assimilation and aqueous photolysis were the first 
processes to be affected, while an impairment of elec- 
tron transportation only occurred at a later time. The 
action of ozone, on the other hand, was such that the 
individual factors pertinent to the process of photosyn- 
thesis were damaged almost simultaneously. The fu- 
migation of leaves with NO(sub x) could so far not be 
proven to have a clearcut effect on photosynthesis, 
while it was possible to show that the degree to which 
the leaves recovered after fumigation with SO(sub 2) 
was related to the intensity of light. Infiltration studies 
in leaves exposed to acid solutions (pH 3-5) point to 
changes in fluorescence that are basically the same as 
those caused by infiltration of several mild acids or fu- 
migation with SO(sub 2), from which it may be conclud- 
ed that acid air pollutants chiefly lead to an acidifica- 
tion of cells. Model experiments (alga cells) using intra- 
cellular pH measurements show that in the presence 
of SO(sub 2) in the medium there is a concentration- 
dependent acidification of the cytoplasma. Electrophy- 
siological determinations have proven that the exter- 
nal plasma membrane is also rendered more permea- 
ble to ions. (orig.). (ERA citation 15:000000) 
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MIC-90-03330/GAR PC E07/MF E01 
New Brunswick Electric Power Commission, Frederic- 
ton. 

Draft guidelines for an environmental impact as- 
sessment: N.B. Power, Millbank Generating Sta- 
tion. 

c1990, 26p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Document to identify important environmental issues 
arising from the proposal by the New Brunswick Elec- 
tric Power Commission (N.B. Power) to construct and 
operate a combustion turbine generating station with a 
nominal capacity of 400 MW (4 x 100 MW turbines) at 
Millbank, New Brunswick. This proposed facility, which 
will burn low sulphur diesel oil (0.5%), is expected to 
operate for approximately 500 hr/yr to provide peaking 
capacity for both domestic use and for export. The 
guidelines provide a general framework for conducting 
an environmental impact assessment. This document 
gives guidelines on the conduct of the EIA and meth- 
ods of report preparation. Siginificant issues are identi- 
fied as the impact of gaseous emissions from the pro- 
posed plant, power transmission impacts, impacts of 
noise, social impacts, impacts of accidental spills, and 
impacts of groundwater consumption. Environmentally 
significant areas are also identified. 


051,435 
MIC-90-03518/GAR 
Ontario Hydro, Toronto. Research Div. 

Study of Ontario Hydro’s contribution to ozone 
levels in Ontario, phase I: Literature review. 

X. Lin. c1989, 25p 
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A careful statistical analysis of long-term trends based 
on measurements indicates that mean levels of tropo- 
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spheric ozone O3, an important oxidant, at mid-latitude 
in the northern hemisphere have increased by 20- 
100% over background values. Frequent occurrences 
of high O3 concentration in rural areas in southeastern 
Canada have become of concern to the Canadian 
public. Ontario Hydro is an emitter of nitrogen oxides, a 
precursor of O3, and has initiated a study to address 
this problem. This report presents a general picture of 
the production of tropospheric O3; discusses the im- 
portant nonlinear characteristics of O3 production and 
their significance in regional O3 budgets, along with 
Ontario Hydro’s need for information on the issue; pre- 
sents a critical review of the literature; and gives the 
advantages and disadvantages of the existing oxidant 
air quality models. 
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MIC-90-03532/GAR PC E12/MF E01 
Ontario Hydro, Toronto. Research Div. 

Measurement of biogenic and anthropogenic vola- 
tile organic compounds during the Canadian At- 
mospheric Chemistry Study, July 17 to August 31, 


1988. 
B. Handy. c1989, 170p 


Description of a technique developed to measure bio- 
genic (natural) and anthropogenic (man-made) volatile 
organic compounds (VOCs) present in ambient air. To 
advance understanding of the role of NOx vs VOCs 
and biogenic vs anthropogenic emissions in controlling 
ozone and other oxidant concentrations in Ontario, an 
intensive field study was undertaken during the 
summer of 1988. The study included making an inten- 
sive set of measurements of VOCs at Dorset and 
Egbert in rural south-central Ontario over 40 days. This 
report describes the results of that work. 
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MIC-90-03742/GAR PC E07/MF E01 
Technical Committee for the Long-Range Transport of 
Atmospheric Pollutants in Western and Northern 
Canada, Edmonton (Alberta). 

Technical Committee for the Long-Range Trans- 
port of Atmospheric Pollutants in Western and 
Northern Canada: Annual report 1987. 

c1988, 48p 


In December 1982, the Committee, containing repre- 
sentatives from the federal government and the envi- 
ronment ministries of B.C., Alberta, Saskatchewan, 
Manitoba, and the Northwest Territories, launched a 
research program to identify current conditions in 
western Canada and provide the information neces- 
sary to develop management strategies. This annual 
report gives a history, current status and future activi- 
ties of the Committee as a whole, then presents details 
of the programs of each of the governments in emis- 
sion and control technology, air quality and deposition, 
surface water, soils and geology, vegetation and 
health. Jointly managed activities and industry and in- 
Stitutional activities are also detailed, along with tables 
of the annual deposition of wet sulphate at sampling 
stations in Western Canada. A glossary is included, as 
well as with the priorities for coordinated research and 
monitoring from 1985-88. 


051,438 
N90-21478/4/GAR PC A03/MF A01 
Finnish Meteorological Inst., Helsinki. 
Transformation and Deposition of Airborne Gase- 
ous and Particulate Pollutants During Transport 
over the Baltic Sea. 

V. T. Lindfors, and S. M. Joffre. 1989, 39p PUBL- 
AIR-QUALITY-5, ISBN-951-697-300-0 

In Finnish; English Summary. 


Researchers used the concentration data and meteor- 
ological information collected during a cruise over the 
Baltic Sea in April-June, 1985, to study transformation 
and deposition processes of atmospheric pollutants in 
marine conditions. A simple Lagrangian-type long- 
range transport model was found to give reasonable 
predictions of sulphur dioxide and sulphate concentra- 
tion levels also in sea areas, provided that accurate 
emission data is available, and that the model param- 
eters are chosen appropriately. Local episodes could 
also be fairly well simulated. The dry deposition rate of 
sulphur dioxide, and transformation rate to sulphate 
were determined by studying selected transport cases 
between the ship and coastal stations. The dry deposi- 
tion rate varied from 0.607 10(exp-5) s(exp-1) to 3.38 
10(exp-1) s(exp-1), with an average of 1.65 10(exp-5) 
s(exp-1). The transformation rate was 0.3 10(exp-5) 
s(exp-1), but the results were controversial, and very 
sensitive to model parameterization, and to the simpli- 
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fying assumptions. The experimentally determined dry 
deposition velocities of sulphur dioxide agreed with the 
predictions of a theoretical model for boundary layer 
heights 250 to 500 m. Researchers also estimated the 
dry deposition of gaseous and particulate sulphur and 
nitrogen compounds in different regions of the Baltic 
Proper, using the measured concentrations and theo- 
retical dry deposition velocities, calculated from the 
meteorological data. 
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PAT-APPL-7-528 080/GAR PC A03/MF A01 
National Institutes of Health, Bethesda, MD. 
Adsorption — for Scavenging Anesthetic 
— from Waste Gas Released during Surgical 


Patent Application. 

J. Burkhart. Filed 24 May 90, 24p PB90-234931 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The patent application relates to preventing release of 
gases or vaporized anesthetic substances into the am- 
bient atmosphere in facilities where such substances 
are used. The invention will prevent chronic exposures 
to these agents that have been linked to liver and 
kidney diseases, CNS effects, spontaneous abortions 
in females, congenital abnormalities and even cancer. 
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PB90-245077/GAR PC A07/MF A01 
California Univ., Irvine. Dept. of Community and Envi- 
ronmental Medicine. 

Acid Air Pollutant Mixtures: Respiratory System 
Responses and Effects of Exercise. 

W. J. Mautz, M. T. Kleinman, and B. Finlayson-Pitts. 
Oct 89, 141p ARB-R-90/440 

Contract ARB-A6-148-33 

Sponsored by California State Air Resources Board, 
Sacramento. 


The study invoived evaluation of rats exposed (at rest 
or while exercising) via a nose-only exposure system 
to various combinations of pollutants. The duration of 
exposure was four hours. The effects of O3 alone were 
compared to a combination of O3, HNO3 and H2SO04 
and to a combination of O3 and HMSA. The compari- 
sons were made at two concentration levels. Target 
concentrations for the lower levels were 0.20 ppm O3, 
0.50 mg/cu m HNO3, 0.25 mg/cu m H2S04 and 0.25 
mg/cu m HMSA while higher concentration levels 
were twice these values. The toxic effects evaluation 
included: (1) Pulmonary function measures consisting 
of breathing frequency, tidal volume, minute ventila- 
tion, oxygen consumption, ventilation equivalent for 
oxygen and body temperature; (2) Histopathological 
analysis of nasal and lung epithelium which included: 
(a) microscopic analysis of nasal and lung tissue sec- 
tions for qualitative analysis of injury and quantifying 
the injury as lesion areas; and (b) measurement of cell 
turnover by autoradiography as evidence of injury to 
the lining epithelium; (3) Biochemical analysis of pul- 
monary surfactant (PS) by Fourier transform infrared 
spectrometry (FTIR), ultraviolet spectrometry and gas 
—_— analysis for fatty acid composition of 
the PS. 
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PB90-252966/GAR PC A05/MF A01 
Sveriges Lantbruksuniversitet, Lund. Institutionen foer 
Lantbrukets Byggnadsteknik. 

Gaser och Damm i Fijaederfaestallar (Gases and 
Dust in Poultry Houses). 

G. Gustafsson, and L. Martensson. 1990, 96p ISBN- 
91-576-4200-1, REPT-68 

Portions of text in Swedish. 


A great number of gases are produced in animal 
houses, most of them emanating from the manure and 
urine. For most of these gases little is known about 
their concentration, method of production and effect 
on health. However, a gas that occurs at a relatively 
high concentration in all types of animal houses and 
for all types of manure handling systems is ammonia. 
Thus this gas may be used as an indicator (trace gas) 
for monitoring the effect of ventilation techniques and 
different environmental factors in an animal house on 
the emission of manure gases. Ammonia has an irritat- 
ing effect on the respiratory system. Also carbon diox- 
ide is present in all types of animal houses. This gas 
emanates from metabolic processes (respiration) and 
from microbial processes in the manure. The effect of 
ventilation techniques and environmental factors on 
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the emission and concentration of ammonia and 
carbon dioxide have been investigated in poultry 
houses and a summary of the results are presented in 
this report. 
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PB90-253170/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Policy, Planning and Evaluation. 

Report of the Expert Group on Emissions Scenar- 
ios of the Response Strategies Working Group of 
the Intergovernmental Panel on Climate Change. 
Technical draft rept. 


Apr 90, 56p 
See also PB90-253188. 


Emissions Scenarios: Report of the Expert Group on 
Emissions Scenarios, which includes the United States 
and the Netherlands, from the Response Strategies 
Working Group of the Intergovernmental Panel on Cli- 
mate Change, April 1990. Presents five scenarios in 
which greenhouse gas emissions could change over 
the next century: High Emissions; Low Emissions; 
Control Policies; and Accelerated Policies (two scenar- 
ios). The scenarios also illustrate changes that might 
stabilize emissions and allow growth and improvement 
in the standard of living. Considers goals of 20% re- 
duction in CO2 emissions by the a part of the next 
century (Toronto Conference: ‘The Changing Atmos- 
phere - 1988’). 
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PB90-253188/GAR PC A11/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Policy, Planning and Evaluation. 

Report of the Expert Group on Emissions Scenar- 
ios of the Response Strategies Working Group of 
the Intergovernmental Panel on Climate Change. 
Appendix. 

Technical rept. (Draft). 

Apr 90, 230p 

See also PB90-253170. 


The appendix contains back-up data to the five sce- 
narios of potential climate change in greenhouse gas 
emissions over the next century and changes to stabi- 
lize emissions, as presented in ‘Emissions Scenarios: 
Report to the Expert Group on Emissions Scenarios’ 
from the Response Strategies Working Group of the 
—— Panel on Climate Change, April 
1 
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PB90-254988/GAR PC A03/MF A01 
Radian Corp., Research Triangle Park, NC. 

Evaluation of Emission Factors for Formaldehyde 
from Certain Wood Processing Operations. Final 
Report, May-August 1989. 

T. S. White. Jun 90, 33p EPA/600/8-90/052 
Contract EPA-68-02-4286 

See also PB88-118492. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. Air 
and Energy Engineering Research Lab. 


The report gives results of a search for information on 
formaldehyde emissions from wood veneer oper- 
ations, to develop emission factors for the industry. 
Formaldehyde releases of 246 kg were reported under 
Title Ili of the Superfund Amendments and Reauthor- 
ization Act (SARA) of 1986 from a large plywood plant 
in Mississippi. However, existing data found during the 
study period were insufficient to allow reliable emission 
factors to be calculated. 


051,445 
PB90-255662/GAR PC AO5/MF A01 
PEI Associates, Inc., Cincinnati, OH. 

Air/Supertund National Technical Guidance Study 
Series. Development of Example Procedures for 
Evaluating the Air impacts of Soil Excavation As- 
sociated with Superfund Remedial Actions. 

Final rept. 

G. L. Saunders. Jul 90, 80p EPA/450/4-90/014 
Contract EPA-68-02-4394 

Also pub. as Radian Corp., Austin, TX. rept. no. DCN- 
90-203-080-61-02. Prepared in cooperation with 
Radian Corp., Austin, TX. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. Office 
of Air Quality Planning and Standards. 


The purpose of the project was to identify and define 
the computation requirements or estimating the air im- 
pacts from the remediation of Superfund sites. Two ex- 
ampie sites employing soil excavation were selected 
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because they represent a complex emission source. 
The procedures for the evaluation of the ambient im- 
pacts were divided into several subtasks. These in- 
cluded site characterization, selection of remedial al- 
ternatives, definition of remedial activities, estimation 
of emission rates for each remedial activity, determina- 
tion of ambient concentrations fromdispersion model- 
ing, and evaluation of carcinogenic and noncarcino- 
genic risks based on dispersion modeling results. The 
calculation of emission rates were used to estimate 
ambient impacts through dispersion models. The pur- 
pose was to outline a set of procedures that could be 
used, with existing tools, to assist in the evaluation of 
air-pathway effects. 


051,446 

PBS0-256785/GAR PC A0O5/MF A01 
Southern Research Inst., Birmingham, AL. 
User-Friendly Data Entry Routine for the ESP 
Model. 

Final rept. Jun 88-Sep 89. 

M. G. Faulkner. Jul 90, 84p EPA/600/8-90/060 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The report is a user’s manual for an interactive data 
entry program that greatly simplifies the creation and 
modification of electrostatic precipitator (ESP) model 
data files. Routine use of the interactive program, writ- 
ten for IBM PC-compatible computers, will eliminate a 
major source of error in computing with the EPA/ 
Southern Research Institute ESF model, which has 
very exacting format requirements for the input data 
sets. The report describes each step necessary to 
create data files. Data files written using the program 
on a PC may be transferred to a main frame without 
change. 
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DE90007134/GAR PC A06 

Industry Cooperative Hydrogen Fluoride Mitigation/ 

Assessment Program. Water Spray Subcommittee. 

Effectiveness of water spray mitigation systems 

for accidental releases of hydrogen fluoride. 

Volume 6, Appendix H, Selected still photographs. 

K. W. Schatz, and R. P. Koopman. Jun 89, 114p 

EGG-10617-1040 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 

ho copy only, copy does not permit microfiche pro- 
luction. 


This report is one of several work products generated 
by the Industry Cooperative HF Mitigation/Assess- 
ment Program. This ad hoc industry program began in 
late 1987 to study and test techniques for mitigating 
accidental releases of hydrogen fluoride (HF) and alky- 
lation unit acid (AUA) and to better estimate ambient 
impacts from such releases. The hazards of HF have 
long been recognized. Standard operating practices 
focused on minimizing the possibility of a release and 
mitigating the effects if a release should occur. These 
practices are continually monitored and improved to 
maximize safety protection based on the available 
technical data. This recent program targeted further 
improvements based on new technical data. This doc- 
ument, Volume 6, provides selected still photographs 
of tests and test facilities as Appendix H of the report. 
107 figs., 1 tab. (ERA citation 15:033056) 
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DE90009423/GAR 

Oak Ridge National Lab., TN. 
Rapid determination of nicotine in urine by direct 
thermal desorption ion trap mass spectrometry. 

M. B. Wise, R. H. ligner, and M. R. Guerin. 1990, 7p 
CONF-900724-7 

Contract AC05-840R21400 

International conference on indoor air quality and cli- 
mate (5th), Toronto (Canada), 29 Jul - 3 Aug 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The measurement of nicotine and cotinine in physio- 
logical fluids (urine, blood serum, and saliva) is widely 
used as a means of assessing human exposure to en- 
vironmental tobacco smoke (ETS). Although numer- 
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ous analytical methods exist for these measurements, 
they generally involve extensive sample preparation 
which increases cost and decreases sample through- 
put. We report the use of thermal desorption directly 
into an ion trap mass spectrometer (ITMS) for the rapid 
determination of nicotine and cotinine in urine. A 
1(mu)L aliquot of urine is injected into a specially de- 
signed inlet and flash vaporized directly into an ITMS 
through an open-split capillary restrictor interface. Iso- 
butane chemical ionization is used to generate 
(M+H)(sup +) ions of the analytes and collision in- 
duced dissociation is used to generate characteristic 
fragment ions which are used to confirm their identity. 
Quantification is achieved by integrating the ion cur- 
rent for the characteristic ions and comparing with an 
external working curve. Detection limits are approxi- 
mately 50 pg per analyte and the sample turnaround 
time is approximately 3 minutes without the need for 
extensive sample preparation. 12 refs., 5 figs. 


051,449 


DE90010293/GAR PC A15/MF A01 


Department of Energy, Washington, DC. 

Tiger Team environment, safety, and health as- 
sessment of the Kansas City Plant. 

May 90, 344p DOE/EH-0116 

Portions of this document are illegible in microfiche 
oe Original copy available until stock is exhaust- 
ed. 


This document contains the final findings identified 
during the Tiger Team Assessment of the US Depart- 
ment of Energy’s (DOE’s) Kansas City Plant (KCP) in 
Kansas City Missouri, conducted between November 
6, 1989 and December 7, 1989. The scope of the as- 
sessment of KCP was comprehensive, covering areas 
of environment, safety, and health (ES&H) activities, 
including compliance with applicable Federal, state, 
and local regulations, requirements, permits, agree- 
ments, orders, consent decrees, and DOE ES&H 
Orders. In addition, the assessment included an eval- 
uation of the adequacy and effectiveness of DOE and 
site contractor management, organization, and admin- 
istration of the ES&H programs at KCP. 7 tabs. (ERA 
citation 15:033120) 
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DE90010598/GAR 

Los Alamos National Lab., NM. 
Health and safety guide for inorganic compounds 
and metals used in the fabrication of supercon- 
ductive alloys. 

S. D. Arnold, and G. M. Talley. 1990, 76p LA-UR-90- 
1329, CONF-9004192-1 

Contract W-7405-ENG-36 

Society for Occupational and Environmental Health 
annual conference, Bethesda, MD (USA), 23-25 Apr 
1990. Sponsored by Department of Energy, Washing- 
ton, DC. 

Paper copy only, copy does not permit microfiche pro- 
duction. 
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This health and safety guide was written to satisfy two 
objectives: to summarize the toxicity of metals and 
alloys used in superconductivity for the benefit of 
those who work with these materials, and to summa- 
rize and describes the basic principles of a highly tech- 
nical field from a health and safety point-of-view for the 
benefit of health professionals. The guide begins with 
a profile of the superconductivity industry, including a 
list of current and potential applications, a literature 
review of the market potential, and summary of the 
current industry status. The body of the paper provides 
a toxicity and hazard summary for £0 metals, alloys 
and metal oxides used in superconductivity. The toxici- 
ty and hazard summary for all 50 compounds includes: 
occupational exposure limits, explosiveness and flam- 
mability potential, LD(sub 50)’s, chemical and physical 
properties, incompatibilities and reactivities, recom- 
mended personal protective equipment, symptoms of 
acute and chronic exposure, target organs and toxic 
effects, and steps for emergency first aid. Finally, a 
discussion of general occupational hygiene principles 
is provided, with emphasis on how these principles 
apply to the unique field of superconductivity. 41 refs. 
(ERA citation 15:033234) 
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DE90010622/GAR 
Argonne National Lab., IL. 


PC A02/MF A01 





Radiological risk assessment of a radioactively 
contaminated site. 

J. S. Devgun. 1990, 10p CONF-900210-47 

Contract W-31109-ENG-38 

Annual waste management symposium: working to- 
wards a cleaner environment (16th), Tucson, AZ 
(USA), 25 Feb - 1 Mar 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A limited-scope preliminary assessment of radiological 
risk has been conducted at a radioactively contaminat- 
ed site under current site use conditions and based on 
the available preliminary radiological characterization 
data for the site. The assessment provides useful input 
to the remedial action planning for the site. 8 refs., 1 
fig., 2 tabs. 
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DE90010762/GAR PC A25 

Lawrence Livermore National Lab., CA. 

Lawrence Livermore National Laboratory RCRA 

Part B health risk assessment. Phase 2, Hazardous 

waste management units: Appendices. 

20 Feb 90, 582p UCRL-21223-App 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 

—— copy only, copy does not permit microfiche pro- 
luction. 


This volume contains brief toxicological summaries 
composed from the references where the doses and 
cancer potency values were found or from which infor- 
mation used to derive the doses was found. The major- 
ity of the reference doses were taken from or derived 
from the data in the health Affects Assessment Tables 
or the Threshold Limit Values and Biological Exposure 
Indices. Calculations for derived informal reference 
doses appear in Appendix C. (ERA citation 15:033230) 
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DE90011116/GAR 
Argonne National Lab., IL. 
Multimedia assessment of health risks for the 
Weldon Spring site remedial action project. 

L. A. Haroun, M. M. MacDonell, J. M. Peterson, and 
D. J. Fingleton. 1990, 18p CONF-900676-4 

Contract W-31109-ENG-38 

Annual meeting and exhibition of the Air and Waste 
Management Association (83rd), Pittsburgh, PA (USA), 
24-29 Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The US Department of Energy (DOE), under its Sur- 
plus Facilities Management Program (SFMP), is re- 
sponsible for cleanup activities at the Weldon Spring 
site, Weldon Spring, Missouri. The site consists of two 
noncontiguous areas: the chemical plant area, which 
includes four raffinate pits, and the quarry. The Weldon 
Spring site became radioactively and chemically con- 
taminated as a result of processing and disposal activi- 
ties that took place from the 1940s through the 1960s. 
The US Department of the Army used the Weldon 
Spring site to produce dinitrotoluene (DNT) and trini- 
trotoluene (TNT) explosives from 1941 to 1946. The 
US Atomic Energy Commission (AEC, predecessor of 
the DOE) used the site to process uranium and thorium 
ore concentrates from 1957 to 1966. The quarry was 
used by the Army and the AEC for waste disposal be- 
ginning in the early 1940s; it was last used for disposal 
in 1969. Wastes placed in the quarry include TNT and 
DNT residues and radioactively contaminated materi- 
als. A summary of disposal activities at the quarry is 
presented. As part of the environmental compliance 
process at the Weldon Spring site, a baseline risk eval- 
uation (BRE) was prepared to assess the potential 
risks associated with contamination present at the 
quarry. 13 refs., 2 figs., 6 tabs. (ERA citation 
15:032202) 
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DE90011205/GAR PC A04/MF A01 
Cermak Peterka Petersen, Inc., Fort Collins, CO. 
Vapor Barrier Assessment Program for delaying 
and diluting heavier-than-air HF vapor clouds: A 
review of previous related work. Volume 1, De- 
tailed report. 

R. L. Petersen, and M. A. Ratcliff. Oct 88, 52p EGG- 
10617-1056-Vol.1 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 
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The overall purpose of this three phase study (note: 
the second phase deals with cloud flammability con- 
cerns and is not a part of the CPP project) is to assess 
the effect of vapor barriers in diluting and delaying 
heavier-than-air (HTA) hydrogen fluoride (HF) vapor 
clouds. The first phase, which is the subject of this 
report, consisted of obtaining, reviewing and analyzing 
existing field and laboratory data bases. Three data 
bases (Thorney Island Phase 1, 2, and 3 Heavy Gas 
Dispersion Trails, Neff and Meroney (1986) pre-field 
wind tunnel tests for the Falcon LNG field tests, and 
Petersen and Ratcliff (1988) API surface roughness ef- 
fects evaluation) were analyzed. For the Thorney 
Island and Neff and Marionette data bases, continuous 
concentrations were measured so that peak concen- 
trations, peak arrival times, cloud arrival times and 
cloud durations could be assessed. For the Petersen 
and Ratcliff data base, continuous released were eval- 
uated and average concentrations were measured; 
therefore, peak times, etc. could not be evaluated. 
From the Thorney Island data base, the effect of the 
following obstructions could be assessed: (a) a 5 m 
semi-circular fence; (b) a 9 m isolated cubic building up 
and downwind of the release; (c) a semi-circular 10 m 
porous screen; and (d) a 2.4 rectangular enclosure. 
The Neff and Meroney (1986) data base studied the 
effect of a 44 by 88 m enclosure with a 9.4 m height 
and 14.1 and 9.4 m vortex-generating walls directly 
upwind of the release. The Petersen and Ratcliff 
(1988) data base studied the effect of natural occur- 
ring barriers (designated as the API tank farm and API 
process unit) and homogeneous type surface rough- 
ness ranging from grasslands to the center of a city. 16 
refs., 45 figs., 9 tabs. (ERA citation 15:032141) 
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DE90011206/GAR PC A06/MF A01 
Cermak Peterka Petersen, Inc., Fort Collins, CO. 
Vapor Barrier Assessment Program for delaying 
and diluting heavier-than-air HF vapor clouds: A 
wind tunnel modeling evaluation. Volume 1, De- 
tailed report. 

R. L. Petersen, and M. A. Ratcliff. Jun 89, 101p 
EGG-10617-1052 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 


A three-phase research program was conducted as 
one technical component of the Industry Cooperative 
HF Mitigation/Assessment Program (ICHMAP) to 
assess the effectiveness of vapor barriers in delaying 
and diluting accidental releases of heavier-than-air 
(HTA) hydrogen fluoride (HF) vapor clouds in industrial 
plant settings. Such barriers might have potential ap- 
plication as a technique to mitigate the consequences 
of accidental releases of HF and other HTA vapor 
clouds. Because one potential application of such bar- 
riers might be in an HF alkylation plant where there is 
also the potential for releases of flammable hydrocar- 
bons, this research program also assessed what 
impact, if any, such barriers might have on the conse- 
quences of an unconfined vapor cloud explosion. This 
report presents the results from Phase 3 of the re- 
search program that consisted of a series of over 200 
wind tunnel simulations using a surrogate gas for HF to 
quantify the impact of plant obstacles and mitigation 
barriers on downwind concentrations and cloud trans- 
port times. All simulations were of transient HTA re- 
leases of simulated HF. Barrier performance was 
judged based on concentrations measured downwind 
of the release averaged over 1 minute (full scale). 25 
refs. (ERA citation 15:032137) 
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Cermak Peterka Petersen, Inc., Fort Collins, CO. 
Vapor Barrier Assessment sty pom for — 
and diluting heavier-than-air HF vapor clouds: 
review of previous related work. Volume 2, Tables 
and figures for the detailed report, and Appendi- 
ces A and B. 

R. L. Petersen, and M. A. Ratcliff. Oct 88, 120p 
EGG-10617-1056-Vol.2 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A three-phase hydrogen program was conducted as 
one technical component of the Industry Cooperative 
hydrogen fluoride (HF) Mitigation/Assessment Pro- 
gram (ICHMAP) to assess the effectiveness of vapor 
barriers in delaying and diluting accidental releases of 
heavier-than-air (HTA) hydrogen fluoride (HF) vapor 
clouds in industrial plant settings. Such barriers might 
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have potential application as a technique to mitigate 
the consequences of accidental releases of HF and 
other HTA vapor clouds. Because one potential appli- 
cation of such barriers might be in an HF alkylation 
plant where there is also the potential for releases of 
flammable hydrocarbons, this research program also 
assessed what impact, if any, such barriers might have 
on the consequences of an unconfined vapor cloud 
explosion. This report consists of figures, tables, and 
appendices from simulations of HF release using the 
Thorney Island data base and Neff and Meroney data 
base. 45 figs., 11 tabs. (ERA citation 15:032142) 
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Assessment Program. Steering Committee. 

Industry Cooperative Hydrogen Fluoride Mitiga- 
tion and Ambient Impact Assessment Program. 
Summary report. 

Jul 89, 35p EGG-10617-1059 
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Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The three-component Industry Cooperative HF Mitiga- 
tion/Assessment Program (ICHMAP) was conducted 
to study and test techniques for mitigating accidental 
releases of hydrogen fluoride (HF) and alkylation unit 
acid (AUA) and to improve tools used to estimate am- 
bient impacts from such releases. The three program 
components and their major objectives are: investiga- 
tion of the effectiveness of water of augmented water 
application systems in mitigating accidental releases 
of both HF and AUA; assessment of vapor barriers in 
delaying and diluting accidental releases of heavier- 
than-air HF vapor clouds in an industrial setting and 
determine what impact such barriers might have on the 
consequences of an unconfined vapor cloud explo- 
sion; and development of validated ambient impact as- 
sessment computer models for calculating release 
rates and jet and plume dispersion of accidental re- 
leases of HF. 10 refs., 10 figs., 3 tabs. (ERA citation 
15:032145) 
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het, Bergen (Norway). 

Literature review of work related to impact of bar- 
riers on flammable cloud explosion overpressure. 
_ Barrier Assessment Program, Phase 2, Task 


D. Bjerketvedt, and J. R. Bakke. Jun 89, 37p EGG- 
10617-1058 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Literature addressing the impact of barriers and fences 
on the consequences of vapor cloud explosions of hy- 
drogen fluorides is reviewed. The report is one of sev- 
eral work products generated by the Industry Coopera- 
tive HF Mitigation/Assessment Program. 11 refs., 13 
figs., 2 tabs. (ERA citation 15:032144) 
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Christian Michelsens Inst. for Videnskap og Aandsfri- 
het, Bergen (Norway). 

Numerical simulation of hypothetical gas expio- 
sions in a process unit: Effect of vapor barriers on 


explosion pressure. 

D. Bjerketvedt, and E. H. Nornes. Jul 89, 172p EGG- 
10617-1068 

Contract AC08-88NV 10617 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Numerical simulations of gas explosions in a a 
fluoride alkylation plant have been undertaken. The 


impact of a vapor barrier on the consequences of an 
UVCE has been addressed. The report is one of sever- 
al work products generated by the Industry Coopera- 
tive HF Mitigation/Assessment Program. 5 refs., 26 
figs., 2 tabs. (ERA citation 15:032146) 
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Vapor Barrier Assessment 40 for —— 

and diluting heavier-than-air HF vapor clouds: 

wind tunnel modeling evaluation. Volume 2, Fig- 

ures and tables for the detailed report. 

R. L. Petersen, and M. A. Ratcliff. Jun 89, 151p 

EGG-10617-1053 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 

dae of this document are illegible in microfiche 
ucts. 


A three-phase research program was conducted as 
one technical component of the Industry Cooperative 
HF Mitigation/Assessment Program (ICHMAP) to 
assess the effectiveness of vapor barriers in delaying 
and diluting accidental releases of heavier-than-air 
(HTA) hydrogen fluoride (HF) vapor clouds in industrial 
plant settings. Such barriers might have potential ap- 
plication as a technique to mitigate the consequences 
of accidental releases of HF and other HTA vapor 
clouds. Because one potential application of such bar- 
riers might be in an HF alkylation plant where there is 
also the potential for releases of flammable hydrocar- 
bons, this research program also assessed what 
impact, if any, such barriers might have on the conse- 
quences of an unconfined vapor cloud explosion. This 
report presents the results (figures and tables) from 
Phase 3 of the research program that consisted of a 
series of over 200 wind tunnel simulations using a sur- 
rogate gas for HF to quantify the impact of plant obsta- 
cles and mitigation barriers on downwind concentra- 
tions and cloud transport times. All simulations were of 
transient HTA releases of simulated HF. Barrier per- 
formance was judged based on concentrations meas- 
ured downwind of the release averaged over 1 minute 
(full scale). 89 figs., 5 tabs. (ERA citation 15:032138) 
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Industry Cooperative Hydrogen Fluoride Mitigation/ 
Assessment Program. Vapor Barrier Subcommittee. 
Vapor Barrier ssment Program for delaying 
and diluting heavier-than-air hydrogen fluoride 
vapor clouds. Summary report. 

Jun 89, 24p EGG-10617-1051 

Contract ACO08-88NV 10617 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A three-phase research program was conducted as 
one technical component of the Industry Cooperative 
HF Mitigation/Assessment Program (ICHMAP) to 
assess the effectiveness of vapor barriers in delaying 
and diluting accidental releases of heavier-than-air 
(HTA) hydrogen fluoride (HF) vapor clouds in an indus- 
trial plant setting. Results of this program are applica- 
ble to aerosol releases of HF but not to liquid pool or 
non-HTA vapor HF releases. Such barriers might have 
potential application as a technique to mitigate the 
consequence of accidental releases of HF and other 
HTA vapor clouds. This research program also as- 
sessed what, if any, impact such barriers might have 
on the consequences of an unconfined vapor cloud 
explosion. Phase 1 consisted of two independent liter- 
ature reviews of previous work related to the impact of 
vapor barriers on HTA cloud dilution and transport 
time. Phase 2 consisted of a literature search to deter- 
mine what is known about the impact of vapor barriers 
on flammable cloud explosion overpressures and a 
series of computer simulations to quantify the impact 
of vapor barriers on explosion overpressures. Phase 3 
consisted of a series of over 200 wind tunnel simula- 
tions to quantify the impact of plant obstacles and miti- 
gation barriers on downwind concentrations and cloud 
transport times. (ERA citation 15:032136) 
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Cermak Peterka Petersen, Inc., Fort Collins, CO. 
Vapor Barrier Assessment Program for delaying 
and diluting heavier-than-air HF vapor clouds: A 
wind tunnel modeling evaluation. Volume 3, Ap- 
pendices A-G. 

R. L. Petersen, and M. A. Ratcliff. Jun 89, 343p 
EGG-10617-1054 

Contract ACO8-88NV 10617 

Report includes 1 diskette designed to operate on an 
IBM PC or compatible equipment. Sponsored by De- 
partment of Energy, Washington, DC. 
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A three-phase research program was conducted as 
one technical component of the Industry Cooperative 
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hydrogen fluoride (HF) Mitigation/Assessment Pro- 
gram (ICHMAP) to assess the effectiveness of vapor 
barriers in delaying and diluting accidental releases of 
heavier-than-air (HTA) HF vapor clouds in industrial 
plant settings. Such barriers might have potential ap- 
plication as a technique to mitigate the consequences 
of accidental releases of HF and other HTA vapor 
clouds. One potential application might be in an HF 
alkylation plant. This program also assessed what 
impact barriers might have on the consequences of an 
unconfined vapor cloud explosion. This report consists 
of appendices on model and full scale parameters; 
comparison of laboratory and field experiments; docu- 
mentation; observed vapor box clear-out times; tabula- 
tion of concentration measurement results; lotus 
spreadsheet for concentration data base; and video- 
tape summary of selected simulations. (CBS) (ERA ci- 
tation 15:032139) 
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Vapor Barrier Assessment Program for cr amy | 

and diluting heavier-than-air HF vapor clouds: 

wind tunnel modeling evaluation. Volume 4, Ap- 
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EGG-10617-1055 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


A three-phase research program was conducted as 
one technical component of the Industry Cooperative 
hydrogen fluoride (HF) Mitigation/Assessment Pro- 
gram (ICHMAP) to assess the effectiveness of vapor 
barriers in delaying and diluting accidental releases of 
heavier-than-air (HTA) hydrogen fluoride (HF) vapor 
clouds in industrial plant settings. Such barriers might 
have potential application as a technique to mitigate 
the consequences of accidental releases of HF and 
other HTA vapor clouds. Because one potential appli- 
cation of such barriers might be in an HF alkylation 
plant where there is also the potential for releases of 
flammabie hydrocarbons, this research program also 
assessed what impact, if any, such barriers might have 
on the consequences of an unconfined vapor cloud 
explosion. This report presents concentration con- 
tours of HF in the Y-Z plane (various combinations of 
barrier types and different site tapos). 577 figs. (CBS) 
(ERA citation 15:032140) 
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Colorado State Univ., Fort Collins. 
Analysis of vapor barrier experiments to evaluate 
their effectiveness as a means to mitigate HF con- 
centrations. 

R. N. Meroney, D. E. Neff, S. H. Shin, T. C. Steidle, 
and T. Z. Tan. Feb 89, 192p EGG-10617-1057 
Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 
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Accidental releases of Hydrogen Fluoride (HF) can 
result in initially dense, highly reactive and corrosive 
gas clouds. These clouds will typically contain a mix- 
ture of gases, aerosols and droplets which can be 
transported significant distances before lower hazard 
levels of HF concentration are reached. Containment 
fences or vapor barriers have been proposed as a 
means to hold-up or delay cloud expansion, elevate 
the plume downwind of the barriers, and enhance 
cloud dilution. Previous related field and laboratory ex- 
periments have been analyzed to estimate the effec- 
tiveness of barrier devices. The experiments were ex- 
amined to determine their relevance to Hydrogen Fluo- 
ride spill scenarios. Wind tunnel and field data were 
compared where possible to validate the laboratory 
experiments. Barrier influence on peak concentra- 
tions, cloud arrival time, peak concentration arrival 
time, and cloud departure time were determined. 
These data were used to develop entrainment models 
to incorporate into integral and depth averaged numer- 
ical models. The models were then run to examine bar- 
rier performance for a typical Hydrogen Fluoride spill 
for a wide range of vapor barrier heights, spill sizes 
meteorological conditions and release configurations. 
Finally the results of the data analysis and numerical 
sensitivity study were interpreted and expressed in a 
form useful to evaluate the efficacy of vapor barrier 
mitigation devices. 103 refs., 146 figs., 6 tabs. (ERA 
citation 15:032143) 
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MIC-90-03274/GAR MF E01 
Acid Deposition Research a. Calgary (Alberta). 
Members committee report: Critical point one. 
c1989, 46p 

Microfiche only. 


The program was initiated in 1984 to carry out re- 
search on the effects of acidifying compounds in the 
environment. This publication reviews the objectives 
for the medical diagnostic review, the occupational 
health feasibility study and the biophysical research 
program. The biophysical research program consisted 
of continuous air monitoring for oxides of sulphur and 
oxides of ~~~. from sites on Fortress Mountain and 
in Crossfield. The medical diagnostic review carried 
out a health survey of the residents of Pincher Creek in 
the vicinity of the sour gas plant and compared it to a 
control group. The occupational health feasibility study 
conducted a study of the effects of acid deposition on 
workers. 


051,466 

MIC-90-03381/GAR 

Laurentian Univ., Sudbury (Ontario). 
Determination of the levels of dinitropyrenes on 
diesel exhaust particulate exhibiting excess muta- 
genic activity. 

K. C. Westaway. c1989, 34p 

Contract CANMET-79133-01-SS 


High volume samples of diesel exhaust particulate 
were collected downstream from 2 different Deutz 714 
series diesels fitted with Dieseler III catalytic convert- 
ers in an underground mine. The samples were collect- 
ed on a level underground site with an 800 foot tram- 
ming distance to the ore pass. The diesel exhaust ex- 
tracts collected were tested on Salmonella bacteria 
used in the Ames bioassay. This report presents the 
results of the work. 
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MIC-90-03489/GAR PC E07/MF E01 
Saskatchewan Dept. of Environment and Public 
Safety, Regina. 

Saskatchewan Environment and Public Safety: 
Annual report 1988-89. 

c1989, 66p 


The Department’s mandate is to protect and enhance 
the environment in a manner that promotes the physi- 
cal, economic and social well-being of the people of 
the province. This annual report includes divisional 
highlights. 


051,468 

PB90-245069/GAR PC A04/MF A01 
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Inhalation Toxicology of Combined Acid and Soot 
Particles. 

Final rept. 

R. F. Phalen, and M. T. Kleinman. Apr 89, 56p ARB- 

R-90/439 

Contract ARB-A5-129-33 

Sponsored by California State Air Resources Board, 
Sacramento. 


As aresult of a request by the California Air Resources 
Board for proposals dealing with fine particles, an inno- 
vative inhalation toxicology study, using a reliable 
animal model, was designed and successfully con- 
ducted. The objective of the study was to evaluate the 
respiratory system toxicity of both diesel-engine-gen- 
erated and propane-flame-generated fine carbon parti- 
cles, especially when an acid mixture of the type ob- 
served in California’s air was also present. Atmos- 
pheres were generated into stainless-steel exposure 
chambers and healthy rats breathed the pollutants 
nose-only for 5 hours per day for 5 consecutive days. 
The atmospheres studied included dilute diesel ex- 
haust soot + nitric acid + sulfuric acid, and propane- 
flame-generated carbon soot + nitric acid + sulfuric 
acid. Groups of rats were also exposed to the nitric 
and sulfuric acid mixture, diesel soot, or propane soot 
in order to examine the effects of the components of 
the soot + acids mixtures. Controls for exposure were 
rats exposed using the same schedule to purified air. 
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Health Assessment for Reaction/Allied Steel Cor- 
poration, Parkerford, Chester County, Pennsyiva- 
nia, Region 3. CERCLIS No. PAD053302865. 
Preliminary rept. 

22 Jan 90, 12p 


The Recticon/Allied Steel site was included in Update 
7 of the National Priorities List. Together, the two facili- 
ties occupy about 5 acres of land in Parkerford, Ches- 
ter County, Pennsylvania. Volatile organic solvents 
that were previously used at these facilities appear to 
have contaminated the underlying aquifer. This con- 
tamination has migrated off-site and has impacted nu- 
merous private wells. Trichloroethylene and 1,2-dich- 
loroethylene have been detected in off-site wells at 
concentrations in excess of acceptable drinking water 
concentrations. The use of contaminated water for 
either potable or nonpotable purposes could lead to 
exposures by ingestion, inhalation, or dermal absorp- 
tion. These exposures pose a public health concern 
and corrective actions should be implemented to miti- 
gate further exposures. 
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Health Assessment for Gautier Oil Co., Inc., Gau- 
tier, Mississippi, Region 4. CERCLIS No. 
MSD098596489. 

Preliminary rept. 

25 Jun 90, 18p 


The Gautier Oil Co., Inc., site--located in Gautier, Jack- 
son County, Mississippi--has been proposed by the 
U.S. Environmental Protection Agency for addition 
(Update No. 7) to the National Priorities List. The site 
had been used for industrial purposes for approximate- 
ly 100 years--first for wood preserving, and, more re- 
cently, for waste oil recovery. The site has been inop- 
erative since 1984. Wastes at the site are known to 
include creosote, pentachlorophenol, and solvents. An 
extensive removal action completed in 1985 included 
removing tanks, lagoon liquids and sludge, visible 
sludge piles, visibly contaminated soils, buildings, 
drums, and trash. On the basis of the information re- 
viewed, this site is of potential public health concern 
because humans may be exposed to hazardous sub- 
stances at concentrations that may result in adverse 
health effects. Human exposure to chloroform, ar- 
senic, and bis(2-ethylhexyl)phthalate may be occurring 
through ingestion of groundwater at some private 
water supply wells in the site vicinity. 
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New Jersey Dept. of Environmental Protection, Tren- 
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Health Assessment for Landfill and Development 
Company, Mount Holly, New Jersey, Region 2. 
CERCLIS No. NJD048044325. 

Final rept. 

20 Jun 90, 13p 

Prepared in cooperation with New Jersey State Dept. 
of Health, Trenton. Environmental Health Service. 
Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


Landfill and Development Company (L & D) is currently 
on the National Priorities List (NPL). The L & D is locat- 
ed within Mt. Holly, Eastampton, and Lumberton 
Townships, in Burlington County, New Jersey. L & D 
has a history of poor landfill operation and odor com- 
plaints (NJDEP, Interim Background Investigation 
Report). NJDEP has been involved with the permitting, 
inspection, and regulation of L & D since 1970. On the 
basis of the information reviewed, the Landfill and De- 
velopment Site is a potential public health concern be- 
cause humans may be exposed to hazardous sub- 
stances at concentrations that may result in adverse 
health effects. As noted in the Human Exposure Path- 
ways section, human exposure to metals may occur 
(and may have occurred in the past) via dermal con- 
tact, surface waters, and groundwater. The ground- 
water and surface water sediment at the L & D site 
have been contaminated with VOCs and metals. The 
groundwater contamination may potentially extend off- 
site to nearby potable wells, although neither private 
nor municipal well sampling performed recently re- 
vealed site-related contaminants in any water sup- 
plies. 
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Health Assessment for Kent County Landfill 
(Houston), Houston, Kent County, Delaware, 
Region 3. CERCLIS No. DED980705727. 

Preliminary rept. 

25 Jun 90, 14p 


The Kent County Landfill (also known as Houston 
Landfill) site has been proposed for the National Prior- 
ities List (NPL) by the U.S. Environmental Protection 
Agency. The site is located about 4 miles southeast of 
Dover, Delaware. Approximately 20,000 persons 
reside within 3 miles of the site. Metals and organic 
compounds have been detected as a result of on-site 
ground water monitoring. Based on the information re- 
viewed, the Agency for Toxic Substances and Disease 
Registry has concluded that this site is of potential 
public health concern because humans may be ex- 
posed to hazardous substances at concentrations that 
may result in adverse health effects. As noted in the 
Human Exposure Pathways Section, human exposure 
to organic contaminants and metals may occur via in- 
gestion of, inhalation of, and dermal contact of con- 
taminants in soil, ground water, and surface water; in- 
halation of contaminants in air; and ingestion of con- 
taminants in food-chain entities. Additional information 
is needed to evaluate more fully the releases, migra- 
tion, and resulting levels of these contaminants at 
points of potential human exposure. 
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Integrated Criteria Document Asbestos. 

W. Slooff, and P. J. Blokzijl. May 89, 156p RIVM- 
758473013 

See also PB90-248915. 

North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
tection, P.O. Box 1, 3720 BA Bilthoven, The Nether- 
lands. 


The document contains data on asbestos concerning 
the sources and distribution pattern (soil, water, air), 
the risks to man in particular at current exposure 
levels, and the technical possibilities and economic 
consequences of reducing these risks. The informa- 
tion provides the scientific basis for the formulation of 
the effect-directed standardization policy. Since the 
risks remain confined to exposure via the respiratory 
route, the emphasis is especially on the environmental 
compartment air. Asbestos is the subject of much at- 
tention especially because of its effects on the health 
of man. The principal effect is the development of 
bronchial carcinomas (lung cancer) and mesothelio- 
mas (tumors of the pleura and peritoneum) following 
exposure via the respiratory route. There is no evi- 
dence of a carcinogenic effect following exposure via 
the gastrointestinal tract. It is assumed that the current 
exposure level via the oral route involves a negligible 
risk. The carcinogenic activity of asbestos at exposure 
via the respiratory route depends on the shape of the 
fibers (length/diameter ratio of at least 3), and espe- 
cially on their dimensions. 
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In the framework of the project STRAVE the radiation 
exposure in the Netherlands is examined. In the 
second interim report an overall picture of the expo- 
sure of the population to the various sources of ioniz- 
ing radiation in the year 1987 is given. Because the 
project is still in progress, only part of the sources has 
been examined thoroughly. These sources are cosmic 
radiation, terrestrial radiation (excluding radon and 
thoron), non-nuclear power-stations, enhanced natural 
radiation from building materials and air traffic, medical 
applications in diagnostic x-rays, radiotherapy and nu- 
clear medicine, nuclear waste, import of radioactivity 
by rivers crossing the borders, fall-out and ‘Chernobyl’. 
Using methodical procedures detailed information of 
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these sources has been given on number of sources, 
critical pathways and groups of exposed persons, radi- 
ation doses, dose distributions, time dependent ten- 
dencies and a comparison with the mean dose in other 
countries. The remaining radiation sources are only 
briefly discussed. Their information was derived from 
the open literature and have a provisional character. 
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Breath measurements offer the potential for a direct 
and noninvasive evaluation of human exposure to 
volatile organic compounds (VOCs) in the environ- 
ments in which people live and work. The research 
study was conducted to further develop the potential 
of this exposure assessment methodology. A new al- 
veolar breath measurement technique was developed 
and tested. Air samples were collected in 32 microen- 
vironments and above 6 consumer products to deter- 
mine a few potential sources of human exposures to 
selected VOCs. Elin,ination half-lives were estimated 
using a mono- and tfexponenti model. The alveolar 
breath collection anc analysis methodology proved to 
be very useful for collecting many samples in short 
time intervals and this capability was very important for 
accurately describing the initial phase of the decay 
curves. Analysis of microenvironment air samples from 
homes, businesses, workplaces, vehicles, etc., re- 
vealed a wide range of potential sources of human ex- 
posures to VOCs at concentrations from 1 to 16,000 
microg/cu m. 
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9 Jul 90, 10p 


Waste disposed of at the site from 1962 to 1974 con- 
sists of municipal refuse from area residences and 
businesses and industrial waste from Union Carbide 
Battery Production Division Plant and Uniroyal Hose 
Plant. Industrial wastes disposed of at the site by the 
Union Carbide Plant consist of organic compounds, 
solvents, heavy metals and other chemicals related to 
the production of dry cell batteries. The site is now 
being used for temporary storage of dismantled pipe- 
line materials from the Northern Natural Gas Compa- 
ny. Soil, sediment, seepage water, and surface water 
samples were collected in September 1984. No sam- 
ples of the actual waste material disposed of at the site 
were obtained during the sampling process. There 
were no groundwater (saturated zone) samples taken 
on-site. Based on the available information, this site is 
considered to be of potential public health concern be- 
cause of the risk to human health caused by potential 
exposure to hazardous substances via ingestion of 
contaminated off-site groundwater, ingestion of con- 
taminated on-site surface water, and incidental inges- 
tion and inhalation of actual waste materials. 


051,477 

PB90-250374/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Farmers Mutua! Coopera- 
tive Company, Hospers, Sioux County, lowa, 
Region 7. CERCLIS No. 1AD022193577. 

Preliminary rept. 

11 Jul 90, 16p 


The Farmers Mutual Cooperative Company (FMCC) 
site is proposed to be listed by the U.S. Environmental 
Protection Agency (EPA) on the National Priorities List 
(NPL). The FMCC owns and operates storage silos, a 
fertilizer plant, a chemical storage and loading building, 
ammonia tanks, and warehouses. The Floyd River is 
located within approximately 400 feet west of the 
FMCC property. Three of the Hospers Water Depart- 
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ment production wells (3, 9, 10) are located on FMCC 
~ between the storage silos and the Floyd 

iver. Based on the available information, this site is 
considered to be of potential public health concern be- 
cause of the risk to human health caused by the likeli- 
hood of exposure to hazardous substances via direct 
ingestion, inhalation from secondary household use, 
and dermal contact of ground water. 


051,478 

PB90-250382/GAR PC A03/MF A01 
— for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Elizabethtown Landfill, 
Elizabethtown, Lancaster County, Pennsylvania, 
Region 3. CERCLIS No. PAD9805397 12. 

Final rept. 

11 Dec 89, 15p 


The Elizabethtown Landfill is a National Priorities List 
Update 7 site located approximately 1 mile southeast 
of Elizabethtown in Lancaster County, Pennsylvania. 
The landfill is currently closed but was operated be- 
tween 1958 and 1973 for the disposal of industrial and 
municipal wastes. The current owner and occupant of 
the site is Waste Management, Inc. (WMI). Remedial 
activities at the site have included the installation of a 
leachate collection system, the construction of a sedi- 
mentation pond, the installation of a soil gas collection 
system and flare, and the regrading and capping of the 
site. Low concentrations of several volatile organic 
compounds (VOC's) were detected in groundwater 
samples that were recently collected (1988) from on- 
site and off-site wells. Private wells with known con- 
tamination are not currently being used for drinking 
water. However, the use of VOC-contaminated water 
for nonpotable indoor use may lead to VOC inhalation 
exposures. Workers at the WMI buildings may also be 
exposed to other landfill gases that escape into the 
building from the underlying landfill. Potential health 
risks resulting from exposures to ambient air and the 
consumption of off-site plants and animals cannot be 
assessed because of the absence of supporting ana- 
lytical data. 


051,479 

PB90-250424/GAR PC A03/MF A01 
New Hampshire Dept. of Health and Human Services, 
Concord. Environmental Health Risk Assessment Unit. 
Health Assessment for Fietcher’s Paint Works and 
Storage Facility Hazardous Waste Material, Mil- 


ford, Hill ih County, New Hampshire, 
R 1. CERCLIS No. NHD98 1067614. 
Preliminary rept. 


11 Jun 90, 14p 
Sponsored by Sony for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


Fletcher’s Paint Works and Storage Facility Hazardous 
Waste Site (Fletcher's Paint Site) in Milford, New 
Hampshire, consists of three distinct entities: 
Fletcher’s Paint Works at 21 Elm Street, Fletcher’s 
Paint Storage Facility on Mill Street, and a drainage 
ditch leading from the storage facility property to 
Hampshire Paper Company property. The aggregation 
of these three properties was based on the similar 
nature of operations and wastes, the close proximity of 
the areas, the same target population, and the same 
underlying aquifer at risk of contamination. The aggre- 
gated site has contributed to the contamination of soil, 
groundwater, surface water, sediment, and air with var- 
ious volatile organic chemicals (VOCs), semivolatile 
organic chemicals (SVOCs), heavy metals, and poly- 
chlorinated biphenyls (PCBs). Environmental monitor- 
ing related to the Fletcher’s Paint Site has consisted of 
sampling of the Keyes Well by the NH WSPCC, and 
—s at the paint works, storage facility and drain- 
age ditch by NUS Corporation and EPA’s Environmen- 
tal Services Division (ESD). Contaminant levels at 
each location is discussed individually. Based upon the 
available information, the Fletcher’s Paint NPL Site is 
considered to be of potential public health concern be- 
cause of the risk to public health caused by potential 
exposure to hazardous substances, such as VOCs, 
PCBs, PAHs, and heavy metals, at concentrations that 
may result in adverse health effects. Exposure to con- 
taminated soil and surface water, and potentially con- 
taminated fish may be occurring. The site is located in 
a densely populated part of town, while the storage 
facility is readily accessible to children walking to and 
from school. 


051,480 
PB90-250432/GAR 
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PC A03/MF A01 


New Hampshire Dept. of Health and Human Services, 
Concord. Environmental Health Risk Assessment Unit. 
Health Assessment for South Municipal Water 
Supply Well, Hillsborough County, Peterborough, 
Cheshire County, New Hampshire, Region 1. CER- 
CLIS No. NHD98067 1069. 

Final rept. 

16 May 90, 30p 

See also PB90-137837. Sponsored by Agency for 
Toxic Substances and Disease Registry, Atlanta, GA. 


The South Municipal Water Supply Well Site is on the 
U.S. Environmental Protection Agency’s (EPA) Nation- 
al Priorities List (NPL). The site area is in a rural portion 
of the Contoocook River Valley approximately two 
miles south of downtown Peterborough, New Hamp- 
shire. The site consists of two areas: the South Well, 
located approximately 350 feet east of the Contoo- 
cook River, and the New Hampshire Ball Bearing Inc. 
(NHBB) manufacturing facility and associated proper- 
ty. Improper disposal practices at NHBB led to con- 
tamination of on-site soil, groundwater, and surface 
water from volatile organic compounds (VOCs), and 
contamination of sediment from VOCs, metals, poly- 
chlorinated biphenyls (PCBs) and polynuclear aromat- 
ic hydrocarbons (PAHs). It is not presently clear 
whether soil contaminants are volatilizing into the am- 
bient air. Off-site contamination includes low levels of 
VOCs in surface water, PCBs and PAHs in sediments, 
and VOCs in groundwater. Based on the information 
reviewed, the authors have concluded that the South 
Municipal Water Supply Site is of potential public 
health concern under current conditions because of 
the potential risk to human health resulting from possi- 
ble exposure to hazardous substances at concentra- 
tions that may result in adverse health effects. 


051,481 


PB90-250440/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Tex Tin Corporation, Na- 
tional Priorities List Site, Texas City, Texas, Region 
6. CERCLIS No. TXD062113329. 

Preliminary rept. 

16 May 90, 20p 


The Tex Tin Corporation facility, formerly Gulf Chemi- 
cal and Metallurgical Corporation, is a proposed Na- 
tional Priorities List site located in Texas City, Galves- 
ton County, Texas. Tex Tin previously operated as a 
primary tin smelter, but currently operates as a copper 
smelter. Significant concentrations of metals (antimo- 
ny, arsenic, barium, cadmium, chromium, copper, lead, 
manganese, mercury, nickel, silver, tin, and zinc) have 
been detected on-site in surface water, groundwater, 
and soil. Significant concentrations of metals (arsenic, 
cadmium, chromium, lead, nickel, and tin) have also 
been detected in ambient air samples collected off- 
site. Some remediation activities have occurred on-site 
including the closure of a 19-million-gallon ferric chlo- 
ride pond and the removal of approximately 4,000 
drums containing radioactive material. The Tex Tin site 
poses a potential public health concern for on-site 
workers, residents living in nearby neighborhoods, and 
possibly for a limited number of residents on private 
wells located within approximately one mile of the site. 


051,482 


PB90-255050/GAR PC A06/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 

Integrated Criteria Document PAHs. 

W. Slooff, J. A. Janus, A. J. C. M. Matthijsen, G. K. 
Montizaan, and J. P. M. Ros. Nov 89, 114p RIVM- 
758474011 

U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


The document contains data on polycyclic aromatic 
hydrocarbons (PAHs) with regard to sources and distri- 
bution, risks based on balancing exposure levels and 
harmful concentrations, the technical possibilities to 
reduce these risks and the business economic conse- 
quences of these measures. The PAH-group consists 
of several hundreds of organic substances composed 
of two or more benzene rings which especially receive 
considerable attention because of their alleged carci- 
nogenic properties. 
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AD-A223 138/9/GAR PC AO5/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

Gulfport Harbor, Mississippi. Final Environmental 
Im Statement. 

pA _ Jun 89, 83p Rept no. COESAM/PDFC- 
Environmental Impact Statement to AD-A223 132. 


The recommendation included the modification of the 
— harbor dimensions, realignment of the channel 
through Ship Island Pass, and the construction of a 
deposition basin for littoral drift at the west end of Ship 
Island. A total of 23.79 million cubic yards of material 
would be removed during construction of the project; 
8.15 million by hopper dredge for disposal in the Gulf 
of Mexico; and 15.64 million cubic yards would be de- 
posited by pipeline dredge in Mississippi Sound. Two 
economically and engineeringly feasible methods 
were under consideration for disposal of the Mississip- 
pi Sound material: (1) placement in a thin layer over 
sound bottoms and (2) construction of three islands in 
the sound. During annual maintenance of the project, 
up to 3.74 million cubic yards of material would be de- 
posited in open water on both sides of the sound chan- 
nel and up to 0.44 million cubic yards would be hopper 
dredged in the gulf. The report recommended that au- 
thorization of Phase | design memorandum stage of 
advance engineering and design be accomplished 
rather than construction. (jhd) 


051,484 

PB90-247511/GAR PC A24/MF A03 
Federal Ener: options Commission, Washington, 
DC. Office of Pipeline and Producer Regulation. 
lroquois/Tennessee Phase | Pipeline Project. Final 
Environmental Im) Statement. Volume 1. 

1 Jun 90, 561p FERC/EIS-0054-VOL-1 

See also Volume 2, PB90-247529. Prepared in coop- 
eration with Corps of Engineers, Washington, DC., En- 
vironmental Protection Agency, Washington, DC., and 
Department of the Interior, Washington, DC. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-247503. 


The Iroquois Gas Transmission System proposes to 
construct pipeline facilities capable of transporting up 
to 575,900 thousand cubic feet per day of natural gas 
received from TransCanada Pipelines Limited. The 
Final Environmental Impact Statement analyzes a 
system to only deliver 422,900 Mcfd. The gas would be 
delivered to local distribution companies, cogenera- 
tion, and electric generation customers in New York, 
New Jersey, and the southern New England area. The 
Phase | pipeline facilities covered in the FEIS include 
369.4 miles of 24- and 30-inch-diameter pipeline and 
appurtenant facilities proposed by Iroquois and 46.6 
miles of mainline looping, 13.8 miles of lateral loops 
and replacement, 2.3 miles of new pipeline extensions, 
8,550 horsepower of compression, and appurtenant 
facilities. The FEIS was prepared to satisfy the require- 
ments of the National Environmental Policy Act. The 
staff concluded that approval of the proposed project 
with appropriate mitigating measures, would have limit- 
ed adverse environmental impact. 


051,485 
PB90-247529/GAR 


PC A14/MF A02 
Federal Energy Regulatory Commission, Washington, 
DC. Office of Pipeline and Producer a’ 
lroquois/Tennessee and Champlain Pipeline 
Projects. Draft Environmental Impact Statement 
Regional System Alternatives. Volume 2. 

Nov 89, 320p FERC/EIS-0054D-VOL-2, FERC/EIS- 
0055D-VOL-2 

See also Volume 1, PB90-247511 and Volume 3, 
PB90-247537. Prepared in cooperation with Corps of 
Engineers, Washington, DC., Environmental Protec- 
tion Agency, Washington, DC., and Department of the 
Interior, Washington, DC. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-247503. 


The volume is Volume II for each of two environmental 
impact statements. These ElSs are for the Champlain 
Pipeline Project and the lroquois/Tennessee Pipeline 
Project, and are being issued concurrently. Volume II 
contains the environmental analysis of major system 
alternatives to the approval and construction of both of 
the above projects. These single pipeline alternatives 
would provide most or all of the service proposed in 





the Champlain and Iroquois/Tennessee Pipeline 
Projects. The four alternatives studied include the: Ex- 
isting Systems Expansion Alternative; Iroquois Main- 
line Single Pipeline Alternative; Iroquois/GNE Single 
Pipeline Alternative; and the Champlain-based ag 
Pipeline Alternative. The analysis presented in ti 
volume concludes that the last three of these alterna- 
tives may each be environmentally preferable to the 
approval and construction of both the Champlain and 
lroquois/Tennessee Pipeline Projects. 


051,486 

PBS$0-247537/GAR PC A17/MF A02 
Federal Ener: rs pe | Commission, Washington, 
DC. Office of Pipeline and Producer Regulation. 
poqueie eso Phase | Pipeline Project. Final 
Environmental impact Statement. Volume 3. Com- 
ments and Ri ses Maps. 

Jun 90, 381p FERC/EIS-0054-VOL-3 

See also Volume 2, PB90-247529. Prepared in coop- 
eration with Corps of Engineers, Washington, DC., En- 
vironmental Protection Agency, Washington, DC., and 
Department of the Interior, Washington, DC. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-247503. 


Throughout the pr ation of the lroquois/Tennes- 
see Pipeline Project EIS, the FERC has communicated 
with and received input from many Federal, state and 
local agencies; elected representatives; environmental 
and citizens’ organizations; industries; and individuals. 
Many of these individuals and organizations who were 
contacted participated in the public scoping meetings. 
During the public review period, which ended on Feb- 
ruary 16, 1990, three formal public meetings were con- 
ducted to solicit comments on the DEIS. A list of per- 
sons presenting oral comments or written statements 
at the public meetings is presented in Section 2.0. The 
public meeting comments are summarized and re- 
sponded to in section 3.0 of the FEIS. The full public 
hearing transcripts have not been reprinted in the FEIS 
because they are a part of the public record and are 
available for public review at the FERC Public Refer- 
ence. The appendix contains pipeline routes and non- 
jurisdictional facilities location maps. 


051,487 

PB$0-252495/GAR PC A17/MF A03 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Reactor Processes in Synthetic Organic Chemical 
Manufacturing Industry. Background Information 
for Proposed Standards. 

Draft rept. 

Jun 90, 391p EPA/450/3-90/016A 


Standards of performance for the control of volatile or- 
ganic compound (VOC) emissions from new, modified, 
and reconstructed reactor process units used in the 
manufacture of synthetic organic chemicals are being 
proposed under ion 111 of the Clean Air Act. The 
document contains background information on the in- 
dustry and processes concerned and environmental 
and economic impact assessments of the regulatory 
poten ag considered in developing the proposed 
standards. 
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051,488 
AD-A223 069/6/GAR PC A05/MF A01 
Harry G. Armstrong roy Medical Research 
Lab., Wright-Patterson AFB, OH. 
Air Force Procedure for Predicting Aircraft Noise 
Around Airbases: Airbase Operations Program 
BASEOPS) Description. 

echnical rept. Jul 88-Jan 90. 
R. A. Lee, and H. T. Mohiman. Jan 90, 82p Rept no. 
AAMRL-TR-90-012 


This report is a users manual for the BASEOPS 3.00 
program developed by AAMRL/BBE. It describes the 
installation, use and limitations of this program. BA- 
SEOPS is the menu driven computerized airbase oper- 
ations input program used in doing airbase noise as- 
sessments under the USAF Air Installation Compatible 
Use Zone (AICUZ) program. BASEOPS will create a 
file that can be directly interfaced to the NOISEMAP 
6.0 program, used to calculate the total noise expo- 
sure from these input operations. BASEOPS contains 
default performance profiles (takeoff and landing) for 


ENVIRONMENTAL POLLUTION & CONTROL 


Military Transient and Civil aircraft. The program also 
allows the user to create a NOISEMAP input file for 
any subset of the input data through a Global Editing 
Menu. This can be used for quickly creating multiple 
noise analyses for different operational input scenar- 
ios. Keywords: Acoustics; Aircraft noise; Engine noise; 
— noise exposure; Environmental impact. 
c 


051,489 


AD-A223 162/9/GAR PC A07/MF A01 
Wyle Labs., El Segundo, CA. 

Air Force Procedure for Predicting Aircraft Noise 
Around Airbases: Noise Exposure Model (NOISE- 
MAP). User’s Manual. 

Final rept. Jul 88-Jan 90. 

C. L. Moulton. Feb 90, 138p AAMRL-TR-90-011 
Contract F33615-89-C-0531 


This report describes the NOISEMAP 6.0 Noise Expo- 
sure Model and is intended as a user’s guide for these 
care. The ye panda operating details on the 

ICM, OMEGA 10 and 11, and NMAP60 computer pro- 
— (which are all encompassed by the term NOISE- 

IAP 6.0). The BASEOPS and NMPLOT programs are 
also discussed but only in relation to their interaction 
with NOISEMAP 6.0. Information regarding the 
changes made between NOISEMAP 6.0 and older ver- 
sions are listed and a methodology for converting 
older NOISEMAP decks to this new version is dis- 
cussed. The limitations of NOISEMAP 6.0 are detailed. 
An example case is provided for a small joint-use air- 
field. Three general aviation categories are employed 
(single, twin, and jet) and one military designation. Ap- 
pendix C provides a complete listing of all the 7: 
and civilian aircraft which are contained in NOISEFIL 
6.0 including power settings and airspeeds. Keywords: 
Acoustics; Aircraft noise; Engine noise; Community 
noise exposure; Environmental impact. (edc) 


051,490 


N90-21387/7/GAR PC AO5/MF A01 
Ohio State Univ., Columbus. 

Review of Gear Housing Dynamics and Acoustics 
Literature. 

Interim Report. 

T. C. Lim, and R. a. Oct 89, 85p NAS 
—_— AVSCOM-TM-89-C-009, NASA-CR- 
Contracts NAG3-773, DA PROJ. 1L1-62209-A47-A 


A review of the available literature on gear housing vi- 
bration and noise radiation is presented. Analytical and 
experimental methodologies used for —- dynam- 
ics, housing vibration and noise, mounts and suspen- 
sions, and the overall gear and housing system are dis- 
cussed. Typical design guidelines, as outlined by vari- 
ous investigators, are also included. Results of this 
review indicate that although many attempts were 
made to characterize the dynamics of gearbox system 
components, no comprehensive set of design criteria 
currently exist. Moreover, the literature contains con- 
flicting reports concerning relevant design guidelines. 


051,491 


PB90-254053/GAR PC AO5/MF A01 
California State Dept. of Transportation, Sacramento. 
Office of Transportation Lab. 

Traffic Noise Attenuation as a Function of Ground 
and Vegetation (Interim Report). 

Rept. for 1985-89. 

R. W. Hendriks. Sep 89, 81p REPT-65328-637327, 
FHWA/CA/TL-89/09 

Sponsored by Federal Highway Administration, Sacra- 
mento, CA. California Div. 


The report presents results on traffic noise attenuation 
by vegetation along highways, and by various ground 
covers. Noise measurements at various distances 
were made in regions of three vegetative barrier sites. 
The sites included: (1) oleander, (2) combination of 
oleander and redwoods, and (3) pine trees, as part of 
existing landscaping. Observed noise reductions by 
the vegetation ranged from 0 to 2.7 dBA, and averaged 
0.9 dBA. This was not considered significant from a 
human perception standpoint. The excess attenuation 
portion of the project is partially completed. The 
method of analysis is described and preliminary results 
indicate that the site parameter, as used in the FHWA 
Highway Traffic Noise Prediction Model (FHWA-RD- 
77-108), is much higher than 0.5 used in the model for 
acoustically absorptive sites. 
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051,492 


DE90010438/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 
ng oe eo study of PCBs in soils 
ng reg n) extraction technique 
3541 - 


K. Bayne, and J. H. Stewart. 1990, 7p CONF- 
900758-1 


Contract ACO5-840R21400 
Annual envirACS exposition and 6th annual waste 
testing and quality assurance symposium (2nd), Wash- 
ington, DC (USA), 17-19 Jul 1990. Sponsored by De- 
ment of Energy, Washington, DC. 
ortions of this document are illegible in microfiche 
products. 


The Oak Ridge National Laboratory has evaluated a 
multilaboratory Soxtec PCB extraction study and has 
compiled the date from the eight participating laborato- 
ries. The experiment required each laboratory to ex- 
tract PCB aroclor 1254 and 1260 from 10-g samples of 
Fuller’s earth on 3 nonconsecutive days. Each sample 
was to be spiked at a concentration level of 5 ppm or 
50 ppm. The average for all PCB percent recovery 
values is 88%, with a 95% confidence interval of 
(82%,93%). The estimated standard deviation for a 
single measurement within a laboratory is 19%. 2 refs., 
2 tabs., 1 fig. 
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MIC-90-03121/GAR PC E07/MF E01 

— Canada, Ottawa (Ontario). Water Quality 
ranch. 

Canadian water quality guidelines for carbofuran. 

Scientific series no. 169. 

D. M. Trotter, R. A. Kent, and M. P. Wong. c1989, 

40p SSC-EN36-502/169E, ISBN-0-662-17142-X 

French ed. 


Carbofuran is a major use systemic pesticide in 
Canada, although no records are kept on its use 
except in Nova Scotia, which requires such records 
after 1986. A iiterature review was conducted on the 
uses, fate, and effects of carbofuran on raw water for 
drinking water supply, freshwater aquatic life, agricul- 
tural uses, recreational water quality and aesthetics, 
and industrial water supplies. This report summarizes 
the information and presents guidelines for the protec- 
tion of specific water uses. 


051,494 


PB90-249137/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
iodegradatie Xenobiotica V. Studie naar de Biolo- 
Pe Afbreekbaarheid van Pentachioorfenol. 
eede Interimrapport (Biodegradation of Xeno- 
biotics V. Study at the Biodegration of Pentachior- 
ophenol. Second Interim Report). 
R. F. Duzijn, and J. G. van Andel. May 89, 37p 
RIVM-738517005 
Text in Dutch; summary in English. 
North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
— P.O. Box 1, 3720 BA Bilthoven, The Nether- 
lands. 


Pentachlorophenol (PCP) is a toxical compound which 
occurs in several wastestreams as a result of its fre- 
quent use as a biocide. In this (continued) research, 
attempts were made to obtain biodegradation of PCP 
under aerobic and anaerobic conditions, with different 
kinds of inoculum, whether or not in the presence of a 
secondary substrate. It becomes clear that PCP-biode- 

radation may be achieved if the inoculum originates 
rom places with a long history of PCP-pollution, so 
that some kind of adaptation may be expected. The 
PCP-biodegradation appears to be positively influ- 
enced when an easily degradable secondary substrate 
is added (acetate). Moreover, the addition of the less 
toxical compound 2,3,5,6-tetrachloropheno! appears 
to stimulate the biodegradation of PCP, possibly by 
acting as an inducer of the (P) CP-degrading enzyme- 
system. 
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PB90-255423/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 
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Pesticide Fact Sheet Number 89.2: Avermectin B1. 
20 Jul 90, 8p EPA/540/FS-90/095 
See also PB89-194880. 


The document contains up-to-date chemical informa- 
tion, including a summary of the Agency’s regulatory 
position and rationale, on a specific pesticide or group 
of pesticides. A Fact Sheet is issued after one of the 
following actions has occurred: (1) issuance or reis- 
suance of a registration standard, (2) Issuance of each 
special review document, (3) ieee of a signifi- 
cantly changed use pattern, (4) istration of a new 
chemical, or (5) An immediate n for information to 
resolve controversial issues relating to a specific 
chemical or use pattern. 


051,496 


PB90-256462/GAR PC A03/MF A01 
Yale Univ., New Haven, CT. School of Forestry and 
Environmental Studies. 

Pesticide Exposure and Related Iliness: A Report 
on Existing Baseline Data in Region 10. 

Technical rept. 

C. Pilling. 1989, 239 EPA/101/F-90/005 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


The report is part of National Network for Environmen- 
tal Management Studies under the auspices of the 
Office of Cooperative Environmental Management of 
the U.S. Environmental Protection Agency. EPA 
Region 10’s efforts to assess existing baseline expo- 
sure and related illness data in the State of Washing- 
ton uncovered a lack of any pesticide-related tracking 
system at rural hospitals or farm workers’ clinics in the 
State. The main source of occupational exposure data 
in Washington came from worker compensation 
claims. Worker compensation summary reports (1985 
to 1988) provided information on activity, illness, in- 
dustry, location, number of recommended days off, 
ticides involved, verification, and date of exposure. 
ables were made to summarize occupational illness- 
es by industry and work activity, agricultural production 
by work activity, incidental occupational iliness by in- 
dustry, illness due to spray activity, and illness by crop 
work activity. As for non-occupationally related expo- 
sures, the data came solely from voluntary calls to the 
Washington Poison Control Centers. This data does 
not identify the specific pesticide responsible or con- 
firm the callers’ claim. 


051,497 


PB90-257809/GAR PC A12/MF A02 
New Hampshire Univ., Durham. 

Radon Removal Techniques for Small Community 
Public Water Supplies. 

N. E. Kinner, J. P. Malley, J. A. Clement, P. A. Quern, 
and G. S. Schell. Aug 90, 270p EPA/600/2-90/036 
Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


The report presents the results of an evaluation, per- 
formed by the University of New Hampshire--Environ- 
mental Research Group (ERG), of radon removal in 
small community water supplies using full-scale granu- 
lar activated carbon adsorption, diffused bubble aer- 
ation and packed tower aeration. Various low technol- 
ogy alternatives, such as loss in a distribution system 
and addition of coarse bubble aeration to a pilot-scale 
atmospheric storage tank were also evaluated. The 
report discusses each of the treatment alternatives 
with respect to their radon removal efficiency, potential 
problems (i.e., waste disposal, radiation exposure and 
intermedia pollution), and economics in small commu- 
nity applications. In addition, several sampling meth- 
ods, storage times, scintillation cocktails and extrac- 
tion pr ures Currently used in the liquid scintillation 
— for analysis of radon in water were com- 
pared. 
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Radon Monitoring in Army Stand-Alone Housing 
Units. 

Final rept. 

Apr 90, 332p CETHA-BC-CR-90058 

Contract W-31-109-ENG-38 


Argonne National Laboratory has cSmpleted screen- 
ing measurements of indoor radon concentrations at 
51 Army stand-alone housing areas located through- 
out the continental United States. The measurements 
were done in accord with the existing Army Radon Pro- 
gram. Quality assurance aspects of the project includ- 
ed the use of controls, spiked samples, and field repli- 
cates, as indicated by the Army Radon Program. In all, 
1,117 alpha track detectors, manufactured by Tech/ 
Ops Landauer of Glenwood, IL, were deployed in Sep- 
tember 1989 in a total of 892 residential structures. 
The monitoring period was a nominal 90 days. A total 
of 818 detectors have been returned. Returned detec- 
tors, as well as controls and spikes, were analyzed by 
Tech/Ops Landauer. A total of 55 housing structures 
exhibited radon concentrations equal to or greater 
than 4.0 pCi/L (picocuries per liter), the level identified 
by the Army Radon Program above which follow-up 
measurements or mitigative actions are required. 
Housing units exceeding 4.0 pCi/L were in the follow- 
ing locations: Ansonia, Shelton, and Westport, Con- 
necticut; Addison and Worth, Illinois; Burlington and 
Randolph, Massachusetts; Watertown, New York; Dor- 
seyville, Elizabeth, Elrama, and Hermine, Pennsyiva- 
nia; Newport News, Virginia; and Sun Prairie, Wiscon- 
sin. Keywords: Radar, Monitoring, Army housing, Radi- 
ation pollution, ANL. (JG) 
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Drillholes H-17 and H-18 were drilled at the WIPP site 
to assess uncertainties in site hydrologic parameters 
and to serve as monitoring points for planned hydro- 
logic tests. H-17 was drilled south of H-11 and east of 
P-17 to evaluate the existence of a high-permeability 
region in the Culebra Dolomite Member that had been 
indicated by groundwater-flow modeling and surface 
geophysical surveys. H-18 was drilled north of H-2 to 
help reduce the uncertainties of boundaries between 
high and low transmissivities and fluid density that had 
been identified by drilling and by modeling. 1 ref., 4 
figs., 6 tabs. 


051,500 


DE90008236/GAR 

Sandia National Labs., Albuquerque, NM. 
Basic data report for drillhole H-16 (Waste Isola- 
tion Pilot Plant-WIPP). 

J. W. Mercer, and R. P. Snyder. Jan 90, 93p SAND- 
89-0203 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Paper copy only, copy does not permit microfiche pro- 
Original copy available until stock is exhaust- 
ed. 


PC A05 


Drillhole H-16 is an exploratory test hole, 850.9 ft deep, 
drilled in eastern Eddy County, New Mexico, to study 
the hydrologic parameters of possible aquifers and 
how these aquifers could affect the construction and 
maintenance of a shaft to be located about 54 ft from 
the drillhole. This shaft will connect the underground 
working of the WIPP (Waste Isolation Pilot Plant) site 
to the surface. Oeophysical logs weré taken to meas- 
ure acoustic velocities, density, radioactivity, porosity, 
and formation resistivities. This report describes the 
data collected during the drilling of exploration drillhole 
H-16. 2 refs., 2 figs., 3 tabs. 
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The existing Hazardous Waste Management Facilities 
(HWMF) which are located at the southeast corner of 
Lawrence Livermore National Laboratory (LLNL) store, 
treat and prepare for disposal hazardous, mixed and 
radioactive wastes generated by the programmatic ac- 
tivities at the Laboratory. Accidents during the facility 
operations can be postulated that potentially could 
affect individuals and populations outside the HWMF. 
This report evaluates impacts from the maximum cred- 
ible accident that might result from mixed waste oper- 
ations at the HWMF units requiring a RCRA and Cali- 
fornia Hazardous Waste Control Act Part B permit. 
This postulated accident was considered for the pur- 
pose of evaluating maximum potential consequences 
and to determine if an accidental release of radionu- 
clides would result in unacceptable doses to on-site 
workers and the public. In determining a maximum 
credible accident, primary consideration was given to 
the postulated situations potentially having the great- 
est health impacts to the public. The health risk as- 
sessment evaluates releases during normal oper- 
ations. 21 refs., 2 figs., 4 tabs. 
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Both passive and active radon mitigations were in- 
stalled in four houses with slab-on-grade or combined 
crawlspace/slab-on-grade basements. Passive mitiga- 
tion reduced indoor radon by 40 to 80%. Combined 
passive and active mitigation was necessary for reduc- 
ing radon levels to below 150 Bq m(sup (minus)3). 
Active mitigation employed sub vapor-barrier and/or 
subslab depressurization. The number of subslab miti- 
gation pits needed at each house was determined by 
diagnostic measurements of permeability and pres- 
sure-field extension. Performances of the mitigation 
systems at three houses were stable over one year. 
Increasing permeability in the hard-packed clay be- 
neath the slab of one house may result in decreased 
effectiveness of the subslab depressurization. 2 refs., 
2 figs., 1 tab. 
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For houses in particular countries of the southern Ap- 
palachians, the atypical situation arises of higher 
indoor levels of radon during summertime rather than 
wintertime. Where such conditions prevail, it is recom- 
mended that houses be screened for elevated radon 
during warmer rather than colder seasons of the year. 
This paper discusses the materials and methods used 
for the screening, the results and conclusions, and 
presents some recommendations. 7 refs., 1 fig., 1 tab. 
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Transport studies of radon in limestone underlying 
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In hilly limestone terrains of the southern Appalach- 
ians, subterranean networks of solution cavities and 
fissures present circulatory systems facilitating con- 
vective and advective transport of radon-bearing gas. 
Evidence suggests that the primary driving forces for 
transport are aerostatic pressure differentials created 
by the difference between the underground and the 
outside air temperatures. Examples are presented of 
houses experiencing elevated indoor radon levels as a 
consequence of communicating with such subsurface 
transportation systems. The location of a house near 
the upper or lower end of a subterranean-circulatory 
system seems to produce amplification of indoor 
radon levels in winter or summer, respectively. The 
transport mechanism for radon-bearing air in karst and 
its impact on indoor radon need better understanding, 
both in regard to evaluating the geographical preva- 
lence of the phenomenon and the induced spatial and 
temporal effects that are possible. This paper reports 
field studies made at houses in karst regions at Oak 
Ridge, Tennessee, and Huntsville, Alabama. A primary 
radon-transport mechanism is advocated of ascending 
or descending subsurface columns of air whose flows 
are largely driven by aerostatic pressure gradients cre- 
ated by the inground-outdoor air temperature differen- 
tials. 5 refs., 5 figs., 1 tab. 
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In 1988, the US Navy initiated a worldwide multi-year 
program for the assessment and mitigation of radon 
inside buildings under its control. During the first two 
years of the program, radon levels in residences occu- 
pied by Navy personnel and their dependents are 
being surveyed. Also being surveyed are all schools, 
child care centers, hospitals, and brigs in addition to a 
small random sample of bachelor quarters. Passive 
alpha-track detectors, numbering about 25,000, are 
being used as monitoring devices. A substantial frac- 
tion of the monitors (20%) are being used for quality 
assurance. Data management programs have been 
developed to record the chain of custody of the moni- 
tors and handle the associated questionnaire data. 
Program objectives and implementation emphasize 
quality assurance, records maintenance, and monitor 
placement and retrieval. 5 refs., 2 tabs. 
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This status report presents preliminary analyses of 
flow through the rooms, drifts, seals, and shafts of the 
Waste Isolation Pilot Plant (WIPP). The purpose of 
these analyses is to evaluate the importance of vari- 
ous components and parameters of the transuranic 
waste repository. These analyses are presented to 
show the current status of repository/shaft system 
modeling, and to provide input for evaluating proposed 
engineered modifications to the waste and rooms to 
ensure compliance with the Environmental Protection 
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Agency’s Environmental Standards for the Manage- 
ment and Disposal of Spent Nuclear Fuel, High-Level 
and Transuranic Waste. Detailed descriptions are 
given for nine computational models of the WIPP re- 
pository for either undisturbed or human intrusion con- 
ditions. Some models are refined versions of earlier 
models; others include rudimentary studies of an addi- 
tional phenomenon, flow of generated gas. The 
models of an undisturbed repository substantiated the 
results of earlier models by showing that no waste 
leaves the vicinity of the disposal area in 10,000 yr. 
The models that ——_ flow agreed with this posi- 
tion; however, the models are too rudimentary to 
permit conclusive statements. The five models of the 
human intrusion event explored the importance of pa- 
rameters that influence the flow of brine through the 
waste, establishing a base for understanding the be- 
havior of the waste disposal rooms, drifts,and in- 
terbeds in the host rock. 63 refs., 92 figs., 29 tabs. 
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The results of the environmental monitoring program 
conducted at Site A/Plot M in the Palos Park Forest 
Preserve area for CY 1989 are presented. The moni- 
toring program is the ongoing remedial action that re- 
sulted from the 1976--1978 radiological characteriza- 
tion of the site. That study had determined that very 
low levels of hydrogen-3 migrated from the burial 
ground and was present in two nearby hand-pumped 
picnic wells. The current program consists of sample 
collection and analysis of air, surface and subsurface 
water, and bottom sediment. The results of the analy- 
ses are used to determine the migration pathway of 
water from the burial ground to the hand-pumped 
picnic wells, establish if buried radionuclides other 
than hydrogen-3 have migrated, and generally charac- 
terize the radiological environment of the area. 16 
refs., 6 figs., 15 tabs. (ERA citation 15:033137) 
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A variety of geomechanical analyses are presented 
that support the WIPP project. The scale of the analy- 
ses ranged through laboratory experiments, small- 
scale in-situ tests, large-scale in-situ tests, under- 
ground rooms, shafts and shaft keys, and multi-room 
panels. The structural behavior of underground rooms, 
shafts, and experiments was investigated using the 
finite element method. Both two and three dimensional 
analyses simulated the time-dependent behavior of 
the salt host rock. Two different constitutive models 
were used to represent the creeping motion of the salt. 
The investigations aided in experimental planning, 
code validation, and assessing excavation responses 
for safety and performance assessment. This report 
compiles ten different structural analyses which 
assess the performance of excavations and experi- 
ments located at the Waste Isolation Pilot Plant (WIPP) 
in Carlsbad, NM. Chapter 2 discusses the constitutive 
models used to represent the salt behavior. Each of 
Chapters 3 through 12 presents an analysis. Chapter 
13 concludes the report. 36 refs., 48 figs., 17 tabs. 
(ERA citation 15:032237) 
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Batch contact sorption tests were completed to meas- 
ure the sorption of several radionuclides in Oak Ridge 
National Laboratory’s Solid Waste Storage Area satu- 
rated zone soil/groundwater system at a pH of near 
neutral. In the linear region of the sorption isotherms, 
sorption ratios for cesium, cobalt, and europium were 
typically near the analytical detection limit of >3000 
L/kg. Strontium and uranium tion ratios were 
lower, ranging from 50 to 75 L/kg. soil had a high 
sorption capacity for these elements; and competition 
for sorption sites, as evidenced by decreased sorption 
ratios, was not observed in tests with cesium, cobalt, 
and europium. Minor competition effects were noted 
for strontium and uranium. Several unsaturated zone 
soils were tested; the sorption was markedly reduced 
in the case of cesium and cobalt. Scouting tests were 
performed to explore the effects of pH on europium 
and uranium and the effects of added organic reagents 
on europium sorption. Provisional ion ratio values 
are recommended for use in modeling the mobility of 
these radionuclides in the saturated zone. 7 refs., 14 
tabs. (ERA citation 15:035831) 


051,510 
DE90010573/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

In situ moisture monitoring system for a solid low- 
level radioactive disposal pit at Los Alamos Na- 
tional Laboratory, Technical Area 54, Area G. 

W. F. Purtymun. 1990, 6p LA-UR-90-1251, CONF- 
9004186-1 

Contract W-7405-ENG-36 

National undergraduate resesearch conference (4th), 
Schenectady, NY (USA), 19-21 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


At the end of the 1950’s, Los Alamos National Labora- 
tory in to develop a Laboratory-wide, shallow- 
land, solid low-level radioactive waste disposal area on 
top of Mesita del Buey at TA-54, Area G. An in situ 
hydrologic monitoring system in the zone of aeration 
was developed in early 1990 to detect the presence of 
the infiltration of meteoric water into Pit 37 at Area G. 
Monitoring the water movement through the pit cap 
into the waste with leaching and transport the contain- 
ment rock and possible contamination of the main aq- 
uifer is of primary concern. 2 refs., 1 fig. 
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This report presents water-level data for 10 wells that 
were periodically measured in 1988 in the Yucca 
Mountain Area, Nevada. Water levels measured during 
1987 are included in the report for reference. The 
report includes discussions of the methods used and 
corrections applied to obtain water-level depths and 
altitudes from onsite measurements. Water levels for 
each well are presented in tabular and graphical (hy- 
drograph) form. The altitude of the water level in the 
upper part of the saturated zone is about 775 meters 
above sea level to the west of and along part of the 
crest of Yucca Mountain; along the eastern and 
southern end of Yucca Mountain, the water level is 728 
to 730 meters above sea level. The water-level data 
were obtained to help evaluate the suitability of the 
area for storing high-level nuclear waste. 14 refs., 2 
figs., 2 tabs. 
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This report summarizes radiological characterization 
data on the Weldon Spring Chemical Plant (WSCP) 
buildings gathered as part of five previous investiga- 
tions, and provides a consistent will be used to support 
future feasibility studies which will determine the best 
available technologies for ultimate disposition of the 
buildings and associated equipment. At present no 
structure or piece of equipment can be released from 
the WSCP for unrestricted use without further radiation 
measurements being performed. A final group of 
equipment and building components contains surface 
radioactivity levels in excess of DOE guidelines; this 
group, usually found in buildings housing uranium and/ 
or thorium processing equipment, will require decon- 
tamination and comprehensive scanning in order to be 
— for unrestricted use release. 9 refs., 44 
tabs. 
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Efficient design ion-exchange columns, using lonsiv 
IE-96 chabazite zeolite, for the decontamination of 
process wastewater that contains ppB levels of Sr-90 
and Cs-137 requires a detailed study of binary and 
multicomponent ion-exchange equilibria. Experimental 
isotherms were acquired for Ca--Na, Mg--Na, Sr--Na, 
Cs--Na, Sr--Cs--Na, Ca--Mg--Na, Sr--Ca--Mg--Na, Cs-- 
Ca--Mg--Na, and Sr--Cs--Ca--Mg--Na comparing batch 
and column experimental approaches. Binary isoth- 
erms obtained by the batch technique were most suc- 
cessfully fitted with a modification of the Dubinin-Po- 
lyani equilibrium model. Prediction of the multicompon- 
ent equilibria from binary data will require more sophis- 
ticated modeling. 15 refs., 5 figs., 3 tabs. (ERA citation 
15:032203) 
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Radon-222, which emanates from the decay chain of 
Radium-226 found in soils, has a half-life of 3.8 days 
after which it decays to lead-210. We simulate trans- 
port of these species using GRANTOUR, a three di- 
mensional Lagrangian chemical transport model. The 
model uses wind, precipitation and temperature fields 
from the NCAR Community Climate Model (CCM1). 
Radon and lead are used as tracers in the model to 
examine meso-scale transport and convection in the 
GCM and to verify the meteorological representation 
of the GCM. This study was performed running GRAN- 
TOUR in continuous January and July mode with 
25000 parcels and a 12 hr time step. The standard or 
control model for this analysis is run using a vertical 
diffusion coefficient of 0.5 m(sup 2)/s. Sensitivity stud- 
ies have been performed to determine the model's re- 
sponse to convection, vertical diffusion coefficient and 
wind speed. 8 refs., 3 figs., 2 tabs. 
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This monthly report summarizes the technical 
progress and project status for the Hanford Environ- 
mental Dose Reconstruction (HEDR) Project being 
conducted at Pacific Northwest Laboratory (PNL) 
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under the direction of a Technical Steering Panel 
(TSP). The project is divided into the following techni- 
cal tasks. These tasks address each of the primary 
steps in the path from radioactive releases to dose es- 
timates: source terms, environmental transport, envi- 
ronmental monitoring data, demographics, agriculture, 
and food habits, and environmental pathways and 
dose estimates. The source terms task will develop es- 
timates for radioactive emissions from Hanford facili- 
ties since 1944. These estimates will be based on his- 
torical measurements and production information. 1 
fig., 1 tab. 
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Westinghouse Hanford Company (WHC) requested 
that Pacific Northwest Laboratory (PNL) perform a 
study to determine what influence the Columbia River 
has on the aquifer beneath the 1301-N Liquid Waste 
Disposal Facility (.WDF) located in the 100-N Area. 
Because of the change in operational status of the N 
Reactor to “dry layup” in November 1989, there has 
been a reduction in the liquid effluent discharge to the 
ground in the 100-N Area. This reduction in discharge 
reduces the artificial recharge to the unconfined aqui- 
fer, thereby altering ground-water flow in the vicinity of 
the 1301-N LWDF. This study addresses these 
changes and evaluates the effect that the Columbia 
River has on the unconfined aquifer beneath the 1301- 
N facility under present ground-water conditions. 30 
refs., 8 figs., 4 tabs. 
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The Record of Decision associated with the Hanford 
Defense Waste Environmental Impact Statement (53 
FR 12449-53) commits to an evaluation of the use of 
protective barriers placed over near-surface wastes. 
The barrier must protect against wind and water ero- 
sion and limit plant and animal intrusion and infiltration 
of water. Successful conclusion of this program will 
yield the necessary protective barrier design for near- 
surface waste isolation. This report presents results 
from the second year of tests at the FLTF. The primary 
objective of testing protective barriers at the FLTF was 
to measure the water budgets within the various bar- 
riers and assess the effectiveness of their designs in 
limiting water intrusion into the zone beneath each bar- 
rier. Information obtained from these measurements is 
intended for use in refining barrier designs. Four ele- 
ments of water budget were measured during the year: 
precipitation, evaporation, storage, and drainage. Run- 
off, which is a fifth element of a complete water 
budget, was made negligible by a lip on the lysimeters 
that protrudes 5 cm above the soil surface to prevent 
run-off. A secondary objective of testing protective 
barriers at the FLTF was to refine procedures and 
equipment to support data collection for verification of 
the computer model needed for long-term projections 
of barrier performance. 6 refs. 
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A prototype on-line polarographic uranium and techne- 
tium monitor was developed for use as a vent monitor 
for the Oak Ridge Gaseous Diffusion Plant (ORGDP) 
purge cascade. However, the cascade at ORGDP was 
shut down before the monitor could be field tested. A 
decision was therefore made to convert the monitor to 
a uranium-only monitor and to field test it at the Padu- 
cah Gaseous Diffusion Plant (PGDP) during late 1986 
and 1987. During the field tests, four improvement 
concepts were identified as having the potential of 
leading to a simpler, more reliable, and for more sensi- 
tive monitor better suited for use on the PGDP purge 
cascade vent. The monitor was returned to ORGDP to 
evaluate these concepts and also to provide an oppor- 
tunity to seek a solution to a recurring computer com- 
munications problem that was preventing reliable long- 
term operation of the monitor. The four concepts eval- 
uated were (1) upgrading the computer system; (2) 
adopting a different, more sensitive, analysis method; 
(3) using a nebulizer to sample deoxygenation; and (4) 
using a nebulizer for sample collection. As a result of 
these evaluations, several improvements were identi- 
fied that will be incorporated into the next generation 
polarographic vent monitor. These improvements in- 
corporated into the next generation polarographic vent 
monitor. These improvements include: rs using and 
IBM-XT computer and a Keithley 570 data acquisition 
and control system to operate the monitor, (2) using an 
analysis method which lowers the detection limit by 
providing faster of 1000 over the method originally 
used, and (3) reducing the analysis cycle time by pro- 
viding faster deoxygenation through use of the nebu- 
lizer. Collection of samples through use of the nebu- 
lizer was proven to be feasible. However, this concept 
will need further evaluation to determine if it would be 
superior to the existing scrubbing technique in the 
PGDP application. 2 refs., 6 figs. 
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Monitoring devices used for detecting and measuring 
airborne radioactive noble gases in stack emissions 
have been limited in their precision and detection ca- 
pability. Cryogenic sampling is one method used for 
sampling gamma emitting radioactive gases in stack 
emissions. A —— air sampler, originally devel- 
oped at the Oak Ridge National Laboratory (ORNL) 
and further developed by the Systems Demonstration 
and Environmental Air Sampling Group (SDEASG) at 
the Oak Ridge Gaseous Diffusion Plant (ORGDP) is 
being tested. The cryogenic sampler will be used to 
study the off-gas from various emission points at 
ORNL after completion of the preliminary study by 
SDEASG. Work is currently under way to demonstrate 
the effectiveness of the sampler and the efficiency of 
the sampling method. Various tests have been and are 
being conducted to determine the sample collection 
techniques which will result in the greatest sample 
transfer efficiency, sampling precision, and gamma 
emission counting efficiencies. 4 figs., 2 tabs. (ERA ci- 
tation 15:033060) 
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The TMI-2 EPICOR-II Resin/Liner Low-Level Waste 
Data Base Development Program is obtaining informa- 
tion on the performance of radioactive waste in a dis- 
posal environment. Waste forms fabricated using ion- 
exchange resins from EPICOR-II prefilters employed in 
the cleanup of the Three Mile Island (TMI) Nuclear 
Power Station are being tested to: develop a low-level 
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waste data base, and obtain information on survivabil- 
ity of waste forms in a disposal environment. This 
paper gives field testing results of those waste forms 
through FY-1989. The results from the lysimeter ex- 
periments are presented and the use of lysimeter data 
to determine input parameters used in performance 
assessment is discussed. 7 refs., 11 figs., 2 tabs. (ERA 
citation 15:032217) 
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During the period 1920--1924, a University of Pennsyl- 
vania physics professor was engaged in the commer- 
cial production of radium sources for medical use in 
the basement of his home at 105 E. Stratford Avenue. 
As a result of the radium enrichment activities, the 
entire residence, the surrounding land, and the adjoin- 
ing residence at 107 E. Stratford Avenue became con- 
taminated. In August 1985, this site was officially 
added to the US Environmental Protection Agency’s 
list of hazardous sites targeted for cleanup (Super- 
fund). Argonne National Laboratory was asked to pro- 
vide onsite radiological overview to the US Army Corps 
of Engineers for the remediation activities. The over- 
sight activities included radiological surveying, laundry 
waste water sampling, air sampling and logging of con- 
tamination in the soil. Additional oversight responsibil- 
ity included verification that the soil remaining on the 
site adjacent to the site and under the sewer line, as 
well as backfill soil, were below the cleanup criterion of 
5pCi/g above the natural (sup 226)Ra background 
level of 1.5 pCi/g. The exposure rate measurements 
from the restored site ranged from 8 to 11 (mu)R/h, 
typical of the radiation background levels in this area. 
This report provides documentation of the oversight 
activities and verification that the cleanup criterion of 5 
pCi/g (sup 226)Ra above background has been met. 8 
refs., 199 figs., 26 tabs. (ERA citation 15:0331 14) 
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The purpose of this paper is to present the primary 
highlights of the OECD LOFT Experiment LP-FP-2. 
These highlights include the chemistry of the released 
fission products, the transient fission product release 
fractions, and the total amount and distribution of hy- 
drogen generated during the experiment. As deter- 
mined from the upper plenum coupon data, it is con- 
cluded that Cs! was not present in significant concen- 
trations during the experiment. Instead, Ag! and CsOH 
appear to have been the primary fission product spe- 
cies for | and Cs. Based on the blowdown suppression 
tank (BST) data and the on-line gamma spectrometer 
data, the transient releases of volatile fission products 
ra from 2% to 5% of the initial center fuel module 
(CFM) inventory. However, the major release of vola- 
tile fission products occurred during reflood and 
amounted to an additional release of 9% to 14%. The 
primary reason for the small transient release fractions 
was the initially large grain structure of the fuel ((ap- 
proximately)14 (mu)m) and the smaller than expected 
peak transient fuel temperatures (2300 K to 2700 K). 
The amount of hydrogen gas measured in the BST 
was 205 (plus minus) 11 g, and the amount estimated 
in noncondensable bubbles in the primary coolant 
system (PCS) was 819 (plus minus) 364 g. Thus, the 
total amount of hydrogen released during LP-FP-2 was 
1024 (plus minus) 364 g. This quantity of hydrogen is 
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equivalent to an oxidation of 58% of the initial zircaloy 
mass. Since most of the hydrogen generated during 
the transient should have been transported to the 
BST, it appears that the large amount of hydrogen ob- 
served in the PCS was generated after the was 
isolated; that is, following reflood. 4 rets., 15 figs., 3 
tabs. (ERA citation 15:032346) 
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In a previous publication, the present author presented 
a procedure for the preparation of standard soils con- 
taining known concentrations of any artificial nonvola- 
tile radionuclide by spiking natural (minus)200 mesh 
soil with a standard solution of the desired radionu- 
clide. Several authors have questioned the long-term 
stability of such standards because of possible segre- 
gation of the different sizes of particles. Several of the 
spiked standards prepared previously were still avail- 
able whose previous storage history was known with 
confidence because of some unique circumstance. In 
addition, several (minus)200 mesh standards of urani- 
um ores and mill tailings that had been analyzed care- 
fully and repeatedly for (sup 230)Th were also avail- 
able. It is the purpose of the present paper to present 
the results of careful reanalysis of these aged stand- 
ards in profile and the evidence as to the length of time 
since they could have been mixed or disturbed in any 
way. It was particularly important that the measure- 
ments be as precise and reliable as possible so that 
the conclusions would not be obscured by imprecise 
data. 2 refs. (ERA citation 15:032785) 
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This paper discusses a technique for rapidly determin- 
ing plutonium content on filters and smears using 
Alpha Liquid Scintillation. Filter and smear samples will 
be analyzed daily for plutonium (Pu(sup 239)) content 
during projected waste retrieval operations at the Ra- 
dioactive Waste Management Complex (RWMC) of 
the Idaho National Engineering Laboratory. daily moni- 
toring will allow for trending of airborne and surface 
contamination. Alpha Liquid Scintillation (ALS) in con- 
junction with microwave digestion was investigated as 
a technique for rapid Pu analyses. Advantages offered 
by ALS are short turnaround time and field use with 
acceptable accuracy. A state-of-the-art Photon Elec- 
tron Rejecting Alpha Liquid Scintillation (PERALS) 
Spectrometer utilizing pulse shape discrimination 
(PSD), and on oil filled photomultiplier tube counting 
chamber with 99.7% counting efficiency and 99.95% 
rejection of beta and gamma pulses, was used. Rela- 
tively clean filter samples could be directly counted in 
an all purpose scintillant, bis 2-ethylhexyl phosphoric 
acid (HDEHP),  4-biphenyl-6-phenylbenzoxazole 
(PBBO), toluene and naphthalene. Laboratory prepa- 
ration of soil samples and smears with high inert solids 
content was accomplished by dissolution of the 
sample in nitric and hydrofluoric acids using a micro- 
wave digestion system in teflon pressure vessels. The 
Pu in the dissolved sample was extracted into tertiary 
amine nitrate and counted in a HDEHP or 1-nonyldecy- 
lamine sulfate (NDAS) containing extractive scintillant. 
This method is applicable to the determination of total 
plutonium in air filters, smears and soils. 9 refs., 8 figs., 
5 tabs. (ERA citation 15:032974) 
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A mobile pilot-scale continuous countercurrent ion-ex- 
change (CCIX) system is operated at the Oak Ridge 
National Laboratory (ORNL) for the treatment of 
wastewaters that contain predominantly calcium, 
sodium, and magnesium bicarbonates and are slightly 
contaminated with (sup 90)Sr and (sup 137)Cs radioi- 
sotopes. A demonstration study is being conducted to 
evaluate the near-steady-state performance and feasi- 
bility of a pilot-scale CCIX column for the selective re- 
moval of strontium from wastewater. Test results show 
that the process removes strontium sufficiently from 
the wastewater to permit discharge while significantly 
reducing the volume of secondary waste generation. 
This paper discusses modeling of multicomponent 
equilibrium, application of the Thomas model for pre- 
dicting breakthrough curves from ion exchange 
column tests, methods for scaleup of experimental 
small-scale ion-exchange columns to industrial-scale 
columns, and methods for predicting effluent composi- 
tions in a CCIX system. 24 refs., 7 figs., 4 tabs. (ERA 
citation 15:034113) 
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The primary objectives of this meeting were to finalize 
the drafting of the International Biospheric Model Vali- 
dation Study (BIOMOVS) final report and to discuss a 
draft proposal announcing continuation of BIOMOVS 
into Phase 2. The meeting was held in Paris, France, 
from April 23 through April 28, 1990, at the offices of 
INTAKTA, a French subsidiary of the Swedish firm KE- 
MAKTA. The Swedish firm functions as the present 
secretariat for BIOMOVS. BIOMOVS has provided an 
international forum for testing and critically evaluating 
models commonly used to predict the transfer of ra- 
dionuclides through the biosphere. Although other 
international efforts have addressed the evaluation 
and testing of radionuclides and other pollutants in pri- 
mary environmental media such as the atmosphere 
and the oceans, BIOMOVS has been the first organi- 
zation devoted to model testing in the field of radioeco- 
logy. The task undertaken by BIOMOVS has been es- 
pecially important because model testing and evalua- 
tion involve the transboundary transport between the 
primary environmental media and the biological ele- 
ments within these media. (ERA citation 15:033067) 
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The objective of this project was to estimate the in- 
place volume of radium-contaminated soil in an area of 
Barrows Field Park, Glen Ridge, New Jersey. The in- 
formation was necessary to determine whether or not 
there was sufficient soil with the proper radium con- 
centration to test a new method of soil decontamina- 
tion. The steps used by Argonne National Laboratory 
personnel to obtain the required data for estimating 
the volume of contaminated soil was to measure the 
contamination-depth profile at 118 locations in a 60 ft 
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times 150 ft area in the park, plot the contours of 
depths to the specified concentration, and measure 
the area of the closed depth contours. 6 refs., 23 figs., 
3 tabs. (ERA citation 15:033115) 
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An aerial radiological survey was conducted over the 
Evans Area, US Army Communications-Electronics 
Command, Fort Monmouth, New Jersey, during the 
period November 14--18, 1988. The purposes of the 
survey were to document the terrestrial gamma envi- 
ronment of the Evans site and surrounding area and to 
determine if there had been any radiological impact on 
the area due to past laboratory operations. The results 
of the aerial survey are reported as inferred radiation 
exposure rates at 1 meter above ground level in the 
form of a contour map. The aerial data were compared 
to ground-based “benchmark” exposure rate meas- 
urements and radionuclide assay of soil samples ob- 
tained at sites outside the survey perimeter. Similar 
ground-based measurements were also made at sev- 
eral locations on the Evans site and at the bank of the 
Shark River bordering the Evans Area. No evidence for 
contamination was identified by either radionuclide 
assay of soil samples or the aerial survey. 6 refs., 5 
figs., 2 tabs. (ERA citation 15:033055) 
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The aerial radiological survey of the Rocky Flats Plant 
and surrounding area was conducted during July 1989 
by EG&G/EM for the DOE. The survey consisted of 
airborne, in situ, and soil sample measurements of the 
natural and man-made gamma radiation sources in 
around the plant site. The survey was conducted at the 
request of DOE Headquarters in support of the Tiger 
Team investigation to determine if changes had oc- 
curred in the radiation profile of the Rocky Flats area 
as a result of plant operations since a prior survey in 
1981. Germanium detector measurements were made 
at 1.0 m above ground level (AGL) to verify the aerial 
data. Since the germanium has a lower minimum de- 
tectability for Am-241, it was used to refine the deposi- 
tion isopleths both spatially and quantitatively. Soil 
samples were collected at each measurement loca- 
tion. 7 refs., 28 figs., 12 tabs. (ERA citation 15:033057) 
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The Materials Interface Interactions Test (MIIT) is the 
only in-situ program involving the burial of simulated 
high-level waste forms operating in the United States. 
Fifteen glass and waste form compositions and their 
proposed package materials, supplied by 7 countries, 
are interred in salt at the Waste Isolation Pilot Plant 
(WIPP) in Carlsbad, New Mexico. A joint effort be- 
tween Sandia National Laboratories and Savannah 
River Laboratory, MIIT is the largest and most interna- 
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tionally cooperative in-situ venture yet undertaken. 
The objective of the current study is to document the 
waste form compositions used in the MIIT program 
and then to examine compositional correlations based 
on structural considerations, bonding energies, and 
surface layer formation. These correlations show im- 
portant similarities between the many different waste 
glass compositions studied world wide and suggest 
that these glasses would be expected to perform well 
and in a similar manner. The compositional correla- 
tions define a ‘commonality’ between all MIIT waste 
forms and assist in furthering our understanding on the 
performance of high-level waste glass. 16 refs., 5 figs. 
(ERA citation 15:032213) 
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This report documents all announced continental tests 
from September 15, 1961 through December 12, 
1988, from which radioactive effluent was released. 
General! information listed for each event includes the 
date, location, type of test, sponsoring laboratory and/ 
or agency, purpose, yield range, extent of the release, 
and type of release. A summary of each release inci- 
dent by type of release is included. For an event-time 
release, the effluent curies are expressed at R+12 
hours; for controlled releases from tunnel events, the 
effluent curies are expressed at both time of release 
and at R+12 hours, if available. All other types are 
listed at the time of the release. A qualitative statement 
of the isotopes in the effluent is included for event-time 
and controlled releases, and a quantitative listing is in- 
cluded for all other types. Offsite release information 
includes the cloud direction, maximum activity detect- 
ed in the air offsite, maximum gamma exposure rate 
detected offsite, maximum iodine level detected off- 
site, and maximum distance radiation was detected 
offsite. A final summary includes whatever other perti- 
nent information was available for the release(s) asso- 
ciated with each event. This document includes efflu- 
ent release information for 313 events, only 52 of 
which were detected offsite. (ERA citation 15:033035) 
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Radionuclide uptake of cesium and strontium by pine 
trees growing on defense waste lysimeters was previ- 
ously measured between 1983 and 1985. Further sam- 
pling and analyses were performed during 1987 to de- 
termine if a change in radioactive uptake had occurred 
as a result of increased growth by the trees. Samples 
were taken from pine needles, woody stem portions 
and shallow rooted vegetation growing underneath 
each tree. In addition to (sup 137)Cs and (sup 90)Sr, 
several samples were analyzed for (sup 14)C, (sup 
60)Co, (sup 238)Pu, (sup 239)Pu or (sup 241)Am. 4 
refs., 2 figs., 4 tabs. (ERA citation 15:033123) 
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The Special Wasteform Lysimeter Program was begun 
on April 2, 1981 with the approval of Test Authorization 
No. 2-995. The program is wholly funded by the Na- 
tional Low-Level Waste (LLW) Program with the of de- 
termining how typical power reactor wasteforms per- 


form in a humid burial site. The specific interest in the 
program here at the Savannah River Plant (SRP) is to 
evaluate matrices for leach resistance of typical incin- 
erator ash and other LLW with the purpose of improv- 
ing burial practices. During late February and early 
March 1982, ten special wasteform lysimeters were 
loaded with typical power reactor wasteforms. These 
wasteforms were obtained from two commercial sites. 
The solidification agents used to immobilize the waste 
were concrete and a polymer marketed by Dow Chem- 
ical. Both a 25 wt % Na(sub 2)SO(sub 4) solution and a 
12 wt % boric acid solution were solidified. Typical ra- 
dionuclides present in the waste include Co-60, Cs- 
137, Cs-134, and Mn-54. 3 refs., 2 figs., 7 tabs. (ERA 
citation 15:032214) 
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This report documents the activities by Rogers and As- 
sociates Engineering Corporation personnel in the 
second year of a grant from the Office of Health and 
Environmental Research at the US Department of 
Energy. The project objective is to integrate theories of 
all significant radon generation and transport mecha- 
nisms into a unified, self-consistent theory. During the 
second year of the project, the following activities were 
performed. Several field permeabilities were measured 
to develop a soils data base for a simple permeability 
correlation. Simple soil gas permeability and radon dif- 
fusion coefficient correlations were developed from 
the RAE data base. A methodology was developed to 
characterize the air permeabilities and radon diffusion 
coefficients of soils in general, and the Soil Conserva- 
tion Service soil classifications in particular. The RAE- 
TRAN code was benchmarked against two different 
sets of measurements. Using RAETRAD, a multidi- 
mensional code that was developed with internal 
funds, the radon source/receptor coupling character- 
istics were investigated. Several important trends are 
identified. 76 refs., 19 figs., 5 tabs. (ERA citation 
15:033140) 
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Two potential degradation mechanisms, creep and 
stress corrosion cracking, of Zircaloy cladding during 
repository storage of spent nuclear fuel have been in- 
vestigated. The deformation and fracture map method- 
ology has been used to predict maximum allowable ini- 
tial storage temperatures to achieve a thousand year 
life without rupture as a function of spent-fuel history. A 
stress analysis of fuel rods has been performed. 
Stresses in the outer zirconium oxide layer and the 
inner Zircaloy tube have been predicted for typical in- 
ternal pressurization, oxide layer thickness, volume ex- 
pansion from formation of the oxide layer and thermal 
expansion coefficients of the cladding and oxide. 
Stress relaxation occurring in-reactor has also been 
taken into account. The calculations indicate that for 
the anticipated storage conditions investigated, the 
outer zirconium oxide layer is in a state of compression 
thus making it unlikely that stress corrosion cracking of 
the exterior surface will occur. 20 refs., 6 figs., 9 tabs. 
(ERA citation 15:032239) 


051,536 
DE90777740/GAR PC A05/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 





Progress report on safety research of high-level 
waste management for the period April 1988 to 
March 1989. 

H. Nakamura, and S. Muraoka. Nov 89, 78p JAERI- 
M-89-192 

U.S. Sales Only. 


Researches on high-level waste management at the 
High Level Waste Management Laboratory and the 
Waste Safety Testing Facility Operation Division of the 
Japan Atomic Energy Research Institute in the fiscal 
year of 1988 are reviewed. The topics are following 
studies on the long-term chemical behaviors of long- 
lived nuclides in geosphere. (1) Mineralogical re- 
searches on the alteration layer of glass exposed to 
water were carried out by laboratory experiments and 
a of natural glass. Leaching experiments of 
Pu and Np were also conducted. (2) The spectrosco- 
pic methods are applied to study the long-term reac- 
tion path modeling of radionuclide fixation using natu- 
ral materials. (author). (ERA citation 15:027759) 
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MIC-90-03188/GAR PC E07/MF E01 
New Brunswick Electric Power Commission, Frederic- 
ton. 

Guidelines for an environmental impact assess- 
ment of the second New England intertie 345 kV 
transmission line. 

c1990, 26p 

Text in English and French (Bilingual). 


Guidelines for the New Brunswick Electric Power Com- 
mission (NB Power) relating to the substance, scope, 
and conduct of an environmental impact assessment 
(EIA) of a proposal by NB Power to construct and oper- 
ate a 345 kV transmission line from the Point Lepreau 
Generating Station to the New Brunswick-State of 
Maine border. The guidelines cover the conduct of EIA 
and report preparation, description of the project and 
the existing environment, and the valued environmen- 
tal components. 
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MIC-90-03189/GAR PC E07/MF E01 
New Brunswick Electric Power Commission, Frederic- 
ton. 

Guidelines for an environmental impact assess- 
ment of a 345 kV transmission line from Salisbury 
to Bathurst/Belledune. 

c1990, 24p 

Text in English and French (Bilingual). 


Document to provide guidance to the New Brunswick 
Electric Power Commission (NB Power) relating to the 
substance, scope, and conduct of an environmental 
impact assessment (EIA) of a proposal by NB Power to 
construct and operate a 345 kV transmission line from 
Salisbury to Bathurst/Belledune. The document 
covers the conduct of the EIA and report preparation, 
description of the project and the existing environ- 
ment, and valued environmental components. 


051,539 

MIC-90-03198/GAR PC E07/MF E01 
New Brunswick. Radiation Protection Service, Freder- 
icton. 

Indoor air quality in New Brunswick homes: Radon 
and radon daughters. 

c1989, 18p 

Text in English and French (Bilingual). 


Booklet on the nature and effects of radon in homes, 
as well as methods of measurement and control. 


051,540 
MIC-90-03517/GAR 
Ontario Hydro, Toronto. Research Div. 

Data acquisition system for residential magnetic 
field source characterization. 

K. E. Donnelly. c1989, 46p 


PC E07/MF E01 


Ontario Hydro’s electric and magnetic field risk as- 
sessment program includes an investigation of the 
sources of magnetic fields in Ontario residences to es- 
tablish the factors which determine the level of mag- 
netic field exposure and their prevalence, contribute to 
the development of improved surrogate measures for 
epidemiological investigations and suggest methods 
of reducing high values of field exposure, if required, by 
changes in grounding and distribution. This report de- 
scribes the designing and building of a data acquisition 
system for a project to characterize the sources of res- 
idential magnetic fields. The instrument is portable 
computer based, and has 3 current monitoring chan- 
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nels, a 3-axis magnetic field probe, and an auxiliary 
magnetic field coil to monitor fields from inaccessible 
currents. Data on harmonics and phases are obtained 
and it is capable of recording unattended for extended 
periods of time. 


051,541 

MIC-90-03530/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Use of cover crops for the maintenance of rights- 
of-way vegetation: A survey of the literature on 
succession, cover crops, competition and trees. 

D. Brown. c1989, 46p 


In recent years, Ontario Hydro has attempted to inte- 
grate a biological control strategy within the rights-of- 
way maintenance program, utilizing properties inherent 
within the vegetation to slow down or stop the natural 
successional development towards a forest. This 
report presents the results of a literature study under- 
taken to determine the current state of knowledge on 
the use of cover crops for the control of tree establish- 
ment and growth. 


051,542 

N90-21486/7/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Radon Concentration over the Brazilian Amazon 
Basin During the Wet Season (Belem-Manaus Gte- 
Able-2B Flight of April 24, 1987). 

D. J. R. Nordemann, and E. B. Pereira. Aug 89, 12p 
INPE-4892-PRE/1493 

Presented at the Agu Spring Meeting, Baltimore, MD, 
May 1988. 


Rn-222 was measured by an airborne radon-meter 
using Po-218 electrostatic precipitation and alpha-ray 
spectrometry. All radon concentrations were found to 
be very low (less than 17 pCi/cu m) in regard to the 
current values found in the literature for other conti- 
nental regions of the world. This is probably related to 
the lower diffusivity of radon in damp soils leading to a 
low radon emanation during the rainy season. Over the 
Atlantic Ocean, at the mouth of the Amazon River, a 
value of (5.5 + or - 3.0) pCi/cu m (at 3000 m) may be 
considered as an indicator of mass of air that was 
charged with radon over continental areas during the 
past few days. Between Belem and Santarem, the 
radon concentrations were higher at low altitude (4.9 
+ or - 2.9) and (16.4 + or - 5.8) pCi/cu m at 300 m 
than they were at high altitude (0.0 + or - 1.0) and (0.0 
+ or- 1.0) pCi/cu m at 3000 m, these last values being 
associated with subsidence phenomenon over this 
area that is corroborated by the meteorological analy- 
sis. Between Santarem and Manaus, the radon con- 
centrations were slightly lower at low altitude suggest- 
ing a possible overturning of the atmospheric structure 
associated with strong convective activity. 


051,543 
PB90-249020/GAR PC A08/MF A01 
Rijksinstituut voor de Volksgezondheic en Milieuhy- 
iene, Bilthoven (Netherlands). 
ransport van Radionucliden door de Ondergrond. 
Eindrapportage. Deelrapport 9 (Transport of 
—— with Groundwater. Final Report. 
art 9). 
P. Glasbergen, G. Englund-Borowiec, |. Nijhoff-Pan, 
and A. F. M. Slot. Feb 89, 158p RIVM-728513010 
Text in Dutch; summary in English. 
North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
= P.O. Box 1, 3720 BA Bilthoven, The Nether- 
ands. 


The number 9 sub-report of the safety assessment 
studies of the disposal of radioactive waste in rock-salt 
formations concerns the calculation of radio-nuclide 
migration with groundwater. Calculations are carried 
out in two phases. The first phase consists of calcula- 
tion of the groundwater flow system under a great 
number of different hydrological boundary conditions, 
which possibly can be encountered in future. Vari- 
ations in sea level and consequences of glaciations 
are included. Given a great number of possible 
groundwater flow systems, in the second phase radio- 
nuclide migration is calculated for a restricted number 
of representative situations. Transport of radionuclides 
with groundwater takes place, starting at a release 
point at the top (edge) of the rock salt formation until 
the landsurface, the bottom of a sea or an extraction- 
well for public water supply has been reached, at 
which places concentrations of radionuclides have 
been computed as a function of time. Calculations 
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continued till all concentrations had reach ed their 
maxima. Results form the input for biosphere dose-cal- 
culations, as reported in the number 10 sub-report. 


051,544 

PB90-251059/GAR PC E05/MF E05 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Landwirtschaft. 

Die Lysimeteranlage des Oesterreichischen Fors- 
chungszentrums ibersdorf (Lysimeters of the 
Austrian Research Centre Seibersdorf). 

M. H. Gerzabek, and O. Horak. 1990, 15p OEFZS- 
4531, LN-232/90 

Text in German; summary in English. 


The intake of long living radionuclides by men is char- 
acterized by several transfer factors. One of the most 
important pathways for radionuclides to enter the diet 
is the soil to plant transfer. The present paper de- 
scribes a lysimeter plant, which is erected to investi- 
gate the behavior of (60)Co, (137)Cs and (226)Ra in 
the soil plant system. The twelve lysimeters will be 
filled with undisturbed soil cores excavated from four 
different study sites. Up to the moment monolith soil 
cores from two sites have been sampled with a simple 
device constructed for that purpose. 
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AD-A223 017/5/GAR PC A05/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Long-Term Management Strategy for Dredged Ma- 
terial Disposal for the Naval Weapons Station, 
Yorktown, Yorktown, Virginia; Naval Supply 
Center, Cheatham Annex, Williamsburg, Virginia; 
and Naval Amphibious Base, Little Creek, Norfolk, 
Virginia. Phase 1: Evaluation of Existing Manage- 
ment Options and Data. 

Final rept. 

P. A. Zappi, M. R. Palermo, and M. W. LaSalle. May 
90, 84p Rept no. WES/MP/EL-90-8 


This report is the first in a five-phased process de- 
signed to locate the most suitable sites for the long- 
term management of material dredged from three 
naval bases located in southeastern Virginia. These 
bases include the Naval Weapons Station, Yorktown, 
Yorktown, VA; the Naval Supply Center, Norfolk, VA. 
The long-term management strategy (LTMS) used in 
this process consists of evaluating existing manage- 
ment options, formulating the alternatives, performing 
a detailed analysis of the alternatives, implementing 
the LTMS, and conducting a periodic review and 
update of the LTMS. The purpose of such an LTMS is 
to provide a consistent, logical procedure by which al- 
ternatives can be identified, evaluated, screened, and 
recommended so that the dredged material placement 
operations are conducted in a timely and cost-effective 
manner. Keywords: Chesapeake Bay, Craney Island, 
Dredged material disposal, Alternatives, Dredging, 
Solid wastes pollution and control, Environmental re- 
sources, Long-term management strategies, York 
River, Waste management. (jg) 


051,546 

AD-A223 135/5/GAR PC A08/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

General Design Memorandum, Gulfport Harbor, 
Mississippi. Design Memorandum Number 1. Ap- 
pendix D. Environmental Documentation. 

S. |. Rees. Jun 89, 175p Rept no. COESAM/PDFC- 
89/07 

Appendix D to AD-A223 132. See also Appendix E, 
AD-A223 136. 


Volume contains copies of pertinent environmental 
documentation. National Park Service Letter; Final 
Fish and Wildlife Coordination Act Report; Effects of 
Sediment from the Gulfport, Mississippi Channel on 
Representative Marine Organisms; Chemical Analyses 
of Sediment from Gulfport, Mississippi, and Tissues of 
Marine Organisms Exposed to the Sediment; Cultural 
Resource Reports; Section 404(b)(1) Evaluation for 
Authorized Navigation Improvements at Gulfport 
Harbor, Mississippi, Section 103 Ocean Dredged Ma- 
terial Disposal Evaluation, Endangered Species Let- 
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ters; and Gulfport Harbor, Mississippi Thin Layer Dem- 
onstration Program. (jhd) 


PC A10/MF A02 
Solar Energy Research Inst., Golden, CO. 
Biofuels program summary. Volume 2, Research 
summaries, fiscal year 1989. 
Progress rept. 
Jan 90, 224p DOE/CH/10093-69 
Contract AC02-83CH10093 
Sponsored by Department of Energy, Washington, DC. 


The federal government has supported research on 
biomass technology and energy from municipal waste 
since 1975. Separate research programs were con- 
ducted until 1985 when the two were merged into bio- 
fuels and municipal waste technology to take advan- 
tage of their many similarities in conversion require- 
ments and research needs. The purpose of the bio- 
fuels program is to provide focus, direction, coordina- 
tion, and funding for the development of technologies 
that produce tailored energy crops and convert these 
crops and wastes to fuels. The FY 1989 program in- 
cludes research on the production (growth) of biomass 
and its conversion to fuels. Research on biomass pro- 
duction involves the development and use of geneti- 
cally improved trees and grasses specifically for their 
energy conversion characteristics (terrestrial energy 
crops). The Biofuels Program Summary is prepared 
each year and consists of a two-volume reference set 
describing the technological advances, current 
projects, and future research and development (R&D) 
directions of the program. Volume 1 (Overview) con- 
tains a brief history of the program and summary de- 
scriptions of research activities and significant accom- 
plishments during the year. It also provides information 
on the management structure and budget of the pro- 
gram. This volume (Volume 2-Research Summaries) is 
a compilation of detailed descriptions of the R&D 
projects performed by the national laboratories and 
their subcontractors from industry, universities, and 
nonprofit research institutions. It is divided into an in- 
troduction and three sections. 358 refs. 


051,548 

DE90008223/GAR PC A16/MF A01 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

State Environmental Policy Act (SEPA) environ- 
mental checklist form for the closure of the 216-B- 
3 Pond System. 

30 Mar 90, 375p DOE/RL-89-28 

Contract ACO6-87RL10930 

Portions of this document are illegible in microfiche 
“—— Original copy available until stock is exhaust- 


This document describes the activities for partial clo- 
sure of the 216-B-3 Pond System operated by the US 
Department of Energy-Richiand Operations Office and 
co-operated by the Westinghouse Hanford Company. 
The Hanford site has been divided into operable units 
to facilitate cleanup under CERCLA, the State of 
Washington Hazardous Waste Management Act of 
1976, and RCRA corrective action provisions. An oper- 
able unit is a grouping of individual waste management 
units based primarily on geographic area, common 
waste sources, and similar geohydrologic properties. 
The Hanford Site waste management units have been 
categorized into past-practice units and TSD units. A 
past-practice unit is a waste management unit where 
waste has been disposed and is not subject to regula- 
tion as a TSD unit. All waste management units, includ- 
ing TSD units within an operable unit, generally will un- 
dergo investigation and remediation (closure) at the 
same time. 85 refs., 50 figs., 25 tabs. 


051,549 
DE90010051/GAR PC A03/MF AO1 
Radian Corp., Austin, TX. 

Field study of disposed wastes from advanced 
coal processes. Quarterly technical progress 
report, November 1989-January 1990. 

1990, 40p DOE/MC/22118-2818 

Contract AC21-86MC22118 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Department of Energy/Morgantown Energy Tech- 
nology Center (DCE/METC) has initiated research on 
the disposal of solid wastes from advanced coal proc- 
esses. The objective of this research is to develop in- 
formation to be used by private industry and govern- 
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ment agencies for planning waste disposal practices 
associated with advanced coal processes. There has 
been considerable research on the characteristics and 
laboratory leaching behavior of coal wastes -- a lesser 
amount on wastes from advanced coal processes. In- 
formation on field disposal behavior is needed (a) as 
input to predictive models being developed, (b) as 
input to the development of rule of thumb design 
guidelines for the disposal of these wastes, and (c) as 
evidence of the behavior of these wastes in the natural 
environment. The specific objectives for the reporting 
period of November, 1989 to January, 1990 were as 
follows: characterize initial waste samples collected at 
the Colorado-Ute site; collect first quarterly water sam- 
ples at the Colorado-Ute site; select soil samples from 
Colorado-Ute for initial characterization; characterize 
initial samples of waste and soil from the Ohio Edison 
site; characterize the first quarterly water samples from 
the Ohio Edison site; and select the fourth site loca- 
tion. Results are discussed. 10 figs., 9 tabs. 


051,550 
DE90010102/GAR 
Argonne National Lab., IL. 
Studies of soil gas, gas generation, and shallow 
microbial activity at Mallard North Landfill, Dupage 
County, lilinois. 

J. E. Bogner, M. Vogt, and R. M. Miller. 1990, 18p 
CONF-9003147-1 

Contract W-31109-ENG-38 

International landfill gas symposium (13th), Lincoin- 
shire, IL (USA), 27-29 Mar 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Three types of investigations at the Mallard North 
Landfill during the last five years have led to the devel- 
opment of useful field and laboratory techniques for 
better understanding gas generation, gas migration, 
and shallow microbial processes at any landfill. This 
paper summarizes the techniques with reference to 
representative results from Mallard North and dis- 
cusses their general applicability to landfill site investi- 
gations. 29 refs., 5 figs., 1 tab. 
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051,551 

DE90010269/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Coal Technology. 
Waste Management Program. Fiscal year 1990, 
Summary program plan. 

Progress rept. 

Sep 89, 25p DOE/FE-0177P 


The goal of the Waste Management Program is to help 
achieve the objective for reducing the national de- 
pendence on imported oil through the use of domestic 
fossil energy resources; in particular, to ensure that 
coal wastes do not become an impediment to coal 
use. Unlike process development, for the most part, 
the Waste Management Program does not have com- 
pletion timetables, but is rather an ongoing program 
that supports coal-use technology improvements. 
Specific objectives of the program are to: promote the 
development of environmental acceptable waste dis- 
posal options; determine that the management of 
wastes can be accomplished in an efficient and reli- 
able manner commensurate with acceptable econom- 
ics; ensure that waste issues do not become a road- 
block to the economical implementation of advanced 
coal-use technologies; encourage waste utilization op- 
tions as alternatives to waste disposal; characterize 
and identify potential concerns regarding a technology 
waste so that they can be addressed early in engineer- 
ing design; and maintain a current awareness of waste 
management concerns and regulations and provide 
comments to regulatory agencies on issues that ad- 
dress wastes from coal-use technologies. A technolo- 
gy description and market applications discussion is 
provided in this report. 1 fig. 3 tabs. 


051,552 

DE$0010313/GAR PC A07/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Remedial Action Assessment System (RAAS): 
Evaluation of selected feasibility studies of 
CERCLA hazardous waste sites. 

G. Whelan, K. E. Hartz, and N. D. Hilliard. Apr 90, 
139p PNL-7229 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_ Original copy available until stock is exhaust- 


Congress and the public have mandated much closer 
scrutiny of the management of chemically hazardous 
and radioactive mixed wastes. Legislative language, 
regulatory intent, and prudent technical judgment, call 
for using scientifically based studies to assess current 
conditions and to evaluate and select costeffective 
strategies for mitigating unacceptable situations. The 
NCP requires that a Remedial Investigation (Rl) and a 
Feasibility Study (FS) be conducted at each site target- 
ed for remedial response action. The goal of the RI is 
to obtain the site data needed so that the potential im- 
pacts on public health or welfare or on the environ- 
ment can be evaluated and so that the remedial alter- 
natives can be identified and selected. The goal of the 
FS is to identify and evaluate alternative remedial ac- 
tions (including a no-action alternative) in terms of their 
cost, effectiveness, and engineering feasibility. The 
NCP also requires the analysis of impacts on public 
health and welfare and on the environment; this analy- 
sis is the endangerment assessment (EA). In summa- 
ry, the Ri, EA, and FS processes require assessment 
of the contamination at a site, of the potential impacts 
in public health or the environment from that contami- 
nation, and of alternative RAs that could address po- 
tential impacts to the environment. 35 refs., 7 figs., 1 
tab. (ERA citation 15:032229) 
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DE90010321/GAR PC A08/MF A01 


Department of Energy, Washington, DC. Office of 
Health and Environmental Research. 

Subsurface Science Program: Program overview 
and research abstracts, FY 1989-FY 1990. 

May 90, 155p DOE/ER-0432 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


The Subsurface Science Program, described in this 
document, supporis an interdisciplinary university and 
national laboratory research program in geochemistry, 
microbiology, and hydrology. Long-term, fundamental 
research in subsurface science is critical to ensuring 
that new concepts for predicting environmental risk 
and facilitating cleanup are available in the future. The 
Subsurface Science Program is DOE’s (Department of 
Energy) primary basic research program concerned 
with subsoils and groundwater. This document de- 
scribes the core areas for fundamental research that 
have been identified thus far for priority research atten- 
tion within the Subsurface Science Program. The fun- 
damental research supported in each of these higi- 
priority scientific areas is such that substantial re- 
sources have been concentrated on them for 3 to 5 
years to ensure that scientific progress can be made. 
Although predicting the outcome of basic research is 
very difficult, selected goals for each subprogram that 
have been identified in consultation with investigators 
and the scientific community are included in this docu- 
ment. 17 figs., 5 tabs. (ERA citation 15:033122) 


051,554 
DE90010414/GAR 
Argonne National Lab., IL. 
Transformation of high-carbohydrate food wastes 
into degradable plastics. 

P. V. Bonsignore, S. P. Tsai, T. S. Tsai, and R. D. 
Coleman. 1990, 8p CONF-9002116-1 

Contract W-31109-ENG-38 

Conference on fermentation technologies, Palmerston 
North (New Zealand), 12-15 Feb 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


An abundant and little-used resource that is available 
for bioconversion to higher value products is our own 
agricultural waste streams. Billions of pounds of carbo- 
hydrates in food waste can be readily bioconverted to 
products such as lactic acid. Argonne is developing a 
process to rapidly convert starch in potato waste to D- 
and L-lactic acid. Prime considerations are the cost of 
production and end used for lactic acid such as de- 
gradable materials, mostly for agricultural applications 
in mulch films, sustained-release systems for fertilizers 
and pesticides, etc. This paper reports other applica- 
tions for polylactic acid and plastics and also dis- 
cusses the prototype process being developed at Ar- 
gonne to make low-cost lactic acid. 1 tab. 
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DE90010600/GAR 
Los Alamos National Lab., NM. 
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Destruction of propellant components in supercri- 
tical water. 

S. J. Buelow, R. B. Dyer, C. K. Rofer, J. H. Atencio, 
and J. D. Wander. 1990, 14p LA-UR-90-1338, CONF- 
9003153-1 

Contract W-7405-ENG-36 

Workshop on the alternative to open burning/open 
detonation of propellants and explosives, Panama 
City, FL (USA), 27-28 Mar 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Supercritical water oxidation is an innovative, relatively 
low-temperature process that can give high destruc- 
tion efficiencies for a wide variety of hazardous chemi- 
cal wastes. It takes place in a water medium with 
added oxidant above the critical point of water. In this 
paper we present preliminary results for the destruc- 
tion of propellant components in supercritical water 
without added oxidant. Reactions of ammoniurn per- 
chlorate and nitromethane are examined using a flow 
reactor made of Hastelloy C276 operated at tempera- 
tures as high as 580(degree)C at pressures near 38.7 
MPa. (5500 psig). Over 99.8% of the ammonium per- 
chlorate is destroyed in less than 15 seconds at 
500(degree)C. The reaction produces primarily chlio- 
ride ion, nitrous oxide, and oxygen. A small amount of 
the nitrogen is converted into nitrate ion and nitrite ion. 
No reaction is detected in 180 seconds at tempera- 
tures below 400(degree)C. For nitromethane, over 
99% is destroyed at 500(degree)C within 30 seconds. 
The reaction produces negligible amounts of nitrate 
and nitrite. Effluents from both ammonium perchlorate 
and nitromethane experiments were analyzed for 
metal ions that could results from corrosion of the re- 
actor. (ERA citation 15:032806) 


051,556 

DE90010688/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Treatment and destruction of hazardous chemical 
wastes. 

R. C. Ragaini. Feb 90, 5p UCRL-102785, CONF- 
8902178-1 

Contract W-7405-ENG-48 

Treatment and destruction of hazardous chemical 
wastes, Erice (Italy), 8 Feb 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This document discusses the issue of thermal inciner- 
ation as it applies to two particular topics which are of 
interest. One topic is the treatment of mixed radioac- 
tive and hazardous waste, and the other topic, as was 
mentioned before, is the destruction of chemical muni- 
tions. The driving force that really affects the choice of 
treatment technology for both of these issues is a reg- 
ulatory one. Specifically, in 1990, the United States En- 
vironmental Protection Agency (EPA) will complete the 
final phase of the Land Disposal Restriction (LDR) ban 
on the planned disposal of all untreated hazardous 
waste. In fact, EPA has been phasing in this regulation 
since 1986. Hazardous waste already banned from 
land disposal ranges from dioxins to heavy metals to 
PCBs and to halogenated organic compounds. And 
eventually, all waste designated by EPA as hazardous 
will be banned, and this amounts to about 450 materi- 
als, including all ignitable compounds, corrosives, 
reactives, and toxics. (ERA citation 15:033106) 


051,557 

DE90010716/GAR 

Oak Ridge National Lab., TN. 
Targets of opportunities for plastics recycling and 
source reduction. 

T. R. Curlee. 1990, 25p CONF-9005169-1 

Contract AC05-840R21400 

Recycling-plas V conference, Washington, DC (USA), 
23-24 May 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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This paper summarizes the results of two recent stud- 
ies to identify and assess “targets of opportunity” for 
additional recycling and source reduction of plastic 
wastes. The targets of opportunity are discussed in 
terms of the quantities of plastics wastes that might be 
affected, the relevant supply-side and demand-side 
constraints that must be overcome before these tar- 
gets can be met, and the degree to which meeting 
these targets might be facilitated by government spon- 
sored incentive programs or other regulatory meas- 
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ures. Several hypothetical scenarios are developed 
that depict various supply-side and demand-side con- 
ditions. In some cases, the supply-side and demand- 
side assumptions are consistent with current technical, 
economic, institutional, and regulatory conditions. In 
other cases, particularly with respect to supply-side 
constraints, the assumptions represent significant 
shifts in the ways plastics are collected and processed 
in the United States. The quantities and types of plas- 
tics that could be recycled or source reduced, given 
= hypothetical conditions, are estimated. 13 refs., 3 
igs. 


051,558 

DE90010860/GAR PC A10/MF AO1 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Environmental restoration and waste management 
site-specific pian for the Richland Operations 
Office: Detailed information. 

Dec 89, 205p DOE/RL-89-10 

Portions of this document are illegible in microfiche 
products. 


This plan provides a summary of environmental and 
waste management activities planned at the Hanford 
Site. Waste ere gee operations include those ac- 
tivities associated with the minimization, treatment, 
storage, or disposal of all radioactive, hazardous, or 
mixed wastes generated as a result of ongoing oper- 
ations at active facilities. Environmental restoration is 
concerned with the assessment and cleanup of facili- 
ties and sites that are no longer part of active oper- 
ations. Environmental restoration includes remedial 
actions and decontamination and decommissioning. 
Corrective activities are those projects and activities 
required to bring active and standby facilities into com- 
pliance with environmental regulatory requirements 
and internal DOE requirements for air, surface water, 
and solid waste. 28 figs., 12 tabs. 


051,559 
DE$0010978/GAR PC A06/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Summary of the 1987 soil sampling effort at the 
Idaho National Engineering Laboratory Test Reac- 
tor Area Paint Shop Ditch. 

T. R. Wood, J. L. Knight, and C. L. Hertzler. Aug 89, 
107p EGG-ER-8686 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Sampling of the Test Reactor Area (TRA) Paint Shop 
Ditch at the Idaho National Engineering Laboratory 
was initiated in compliance with the Interim Agreement 
between the Department of Energy (DOE) and the En- 
vironmental Protection Agency (EPA). Sampling of the 
TRA Paint Shop Ditch was done as part of the Action 
Plan to achieve and maintain compliance with the Re- 
source Conservation and Recovery Act (RCRA) and 
applicable regulations. It is the purpose of this docu- 
ment to provide a summary of the July 6, 1987 sam- 
pling activities that occurred in ditch west of Building 
TRA-662, which housed the TRA Paint Shop in 1987. 
This report will give a narrative description of the field 
activities, locations of collected samples, discuss the 
sampling procedures and the chemical analyses. Also 
included in the scope of this report is to bring together 
data and reports on the TRA Paint Shop Ditch for ar- 
chival purposes. 6 refs., 10 figs., 8 tabs. (ERA citation 
15:033125) 


051,560 

DE90011105/GAR PC A99/MF A04 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

183-H solar evaporation basins closure/post-clo- 
sure plan. Revision 2. 

1990, 708p DOE/RL-88-04-Rev.2 

Contract ACO06-87RL10930 

Portions of this document are illegible in microfiche 
products. 


The US Department of Energy-Richland Operations 
Office (DOE-RL) will close the 183-H Solar Evapora- 
tion Basins (183-H Basins) in accordance with the US 
Environmental Protection Agency (EPA), Resource 
Conservation and Recovery Act (RCRA) OF 1976. 
While preparing this document, it has been acknowl- 
edged that this RCRA closure site is located within an 
identified Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) (CERCLA 
1980) unit; 100-Areas site. The proposed closure ac- 
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tivities (e.g., soil sampling, groundwater monitoring, 
waste removal, and landfill cover design and installa- 
tion) will be conducted in conjunction with the future 
RCRA past practices remediation. This document is 
organized into four chapters and 13 appendices: gen- 
eral closure requirements (chapter 1), closure require- 
ments for landfills (chapter 2), post-closure require- 
ments (chapter 3), references (chapter 4), and appen- 
dices (A through M). 66 figs., 43 tabs. (ERA citation 
15:032209) 


051,561 
DE90011118/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Results of emissions and ash testing in full-scale 
co-combustion tests of binder-enhanced dRDF 
pellets and high-sulfur coal. 

O. O. Ohisson, C. D. Livengood, and K. E. 
Daugherty. 14 May 90, 29p CONF-900676-5 
Contract W-31109-ENG-38 

Annual meeting and exhibition of the Air and Waste 
Management Association (83rd), Pittsburgh, PA (USA), 
24-29 Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


As existing landfills become filled to capacity and new 
landfills become more costly to site, the development 
of alternative disposal methods of municipal solid 
wastes (MSW) is becoming critical. in addition, the 
refuse being buried contains considerable quantities of 
energy that couid potentially replace conventional 
fossil fuels. Some of the main problems of using MSW 
as a feedstock have been variability, biological and 
chemical instability, and poor fuel quality. An improved 
method for turning MSW into an environmentally safe 
and economical fuel has recently been developed. Re- 
cyclable metals, glass and some plastics are mechani- 
cally and manually separated from the waste. The re- 
maining (combustible) fraction is combined with a cal- 
cium hydroxide binding additive, and formed into cylin- 
drical pellets. These pellets are dense and odorless, 
can be stored for up to three years without significant 
biological or chemical degradation, and are easily 
transported. These pellets have been successfully 
confined with coal in existing spreader-stoker combus- 
tors. Other benefits include significant reductions of 
sulfur dioxide (SO(sub 2)), nitrogen oxides (NO(sub x)) 
and CO(sub 2) in the flue gases, and the trapping of 
the chlorine combustion products (such as HCl) that 
are formed during the combustion process from the re- 
<a plastics in the refuse. This paper describes the 
b-dRDF pellet/coal cofiring tests, emission and ash 
samples collected, analyses that were conducted on 
these samples, and study conclusions. 6 refs., 11 figs., 
13 tabs. (ERA citation 15:032513) 


051,562 

DE90011403/GAR PC A04/MF A01 

— Dakota Univ., Grand Forks. Energy Research 
inter. 

Waste Management. Final technical report, April 1, 

1987-March 31, 1988 including Quarterly technical 

progress report, January-March 1988. 

Apr 88, 70p DOE/MC/10637-2827-Task-2.2 

Contract FC21-86MC10637 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Research is being conducted to characterize waste 
materials from advanced coal utilization processes 
and to develop innovative management practices for 
coal utilization waste disposal. The purpose is to pre- 
dict the environmental impacts of wastes from several 
processes being developed at the University of North 
Dakota Energy and Mineral Research Center (UN- 
DEMRC). The project is currently evaluating the chem- 
ical, physical, and leachate production properties of 
wastes from an atmospheric fluidized bed combustion 
(AFBC) process, a low-temperature coal gasification 
process, and a hot-water-drying coal slurry preparation 
process. Methods are also being developed for con- 
structing fly ash liners at waste disposal sites, evaluat- 
ing the use of new leaching tests for coal utilization 
wastes, and developing statistical procedures for ana- 
lyzing soils data collected at candidate waste disposal 
sites. Eleven different waste materials were character- 
ized during this reporting period. Six wastes were char- 
acterized from AFBC tests which used a coal slurry 
fuel. Four wastes were characterized from low-temper- 
ature coal gasification runs performed for the Hydro- 
gen Production Project, and one waste was character- 
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ized from a coal preparation operation associated with 
the hot-water-drying coal slurry process. 10 refs., 18 
figs., 20 tabs. (ERA citation 15:032090) 


051,563 

DES$0011414/GAR 

MK-Ferguson Co., St. Charles, MO. 

ical and chemical completion report for 

overhead piping removal for the Weldon Spring 

— Action Project, Weldon Spring, Mis- 

sou 

May 90, 58p DOE/OR/21548-112 

Contract AC05-860R21548 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Demolition of overhead piping and supports at the 
Weldon Spring Chemical Plant was undertaken as an 
interim response action (IRA) within the Weldon Spring 
Site Remedial Action Project. IRAs are designed to 
ensure the health and safety of on-site personnel and 
minimize or preclude off-site releases of contamina- 
tion. Prior to dismantiement a radiological survey and 
release plan was developed. Any radiologically con- 
taminated material which exceeded release criteria 
was retained on site, along with all asbestos-contain- 
ing insulation. Uncontaminated piping and supports 
were released from the site for salvage. This report 
summarizes the methods used to survey and release 
piping and supports and the amount of material re- 
leased. 5 refs., 2 figs., 4 tabs. (ERA citation 15:034120) 
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DE90786195/GAR PC A04/MF AO1 

— Energy Research Foundation ECN, 
etten. 

Elementsamenstelling van primaire en secundaire 

grondstoffen. (Elemental composition of primary 

and secondary materiais). 

G. J. De Groot, H. A. Van der Sloot, P. Bonouvrie, D. 

Hoede, and J. Wijkstra. Mar 90, 68p ECN-C-90-006 

In Dutch. Also published as report MAMMOET--06. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


In 1985 the National Institute for Public Health and En- 
vironment (RIVM), Technical Institute for Applied Re- 
search (MT-TNO), Intron BV and the Netherlands 
Energy Research Foundation (ECN) joined forces in 
Mammoet ‘85, in which the environmental aspects of 
primary and secondary materials in construction were 
to be evaluated. This part of the project deals with the 
chemical analysis of 33 primary and secondary materi- 
als with a potential use in construction. Waste materi- 
als included in the program were: pulverized coal ash, 
municipal solid waste incinerator fly ash and bottom 
ash, phosphate slag, blast furnace slag and steel slag. 
In all materials, the following elements were meas- 
ured: Si, Al, Fe, Ti, Ca, Mg, Na, K, phosphate, sulfate, 
As, Ba, Cd, Cl, Cr, Cu, F, Hg, Mn, Mo, Ni, Pb, Sb, Se, 
Sn, V, and Zn. 13 figs., 17 refs., 8 tabs., 2 apps. (ERA 
citation 15:035170) 
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DE$0786197/GAR PC A04/MF A01 

—, Energy Research Foundation ECN, 
'etten. 

Opzet en inrichting databestand uitlooggegevens. 

i and organization of the database UIT- 


Got J. De Groot. Mar 90, 59p ECN-C-90-008 

In Dutch. Also published as report MAMMOET--12. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A description is given of the leaching test database, 
UITLOOG. The organization of leaching test results 
and related information into database form is intended 
to allow systematic trends in leaching behavior to be 
identified. The systematic information will, in turn, fa- 
cilitate regulatory activities, certification activities and 
further research. The database presently contains re- 
sults from the MAMMOET project, in which the envi- 
ronmental consequences of the use of primary and 
secondary (waste) materials in construction was inves- 
tigated. Participants in the MAMMOET project includ- 
ed National Institute for Public Health and Environ- 
ment (RIVM), the Technical Institute for Applied Re- 
search (MT-TNO), Intron BV and the Netherlands 
Energy Research Foundation (ECN). The database 
consists of two programs: one installed on a Cyber 
mainframe computer and the other written for a per- 
sonal computer. The ———- on the Cyber uses FOR- 
TRAN 77. The dBase-like language ‘CLIPPER’ was 


136 VOL. 90, No. 20 


chosen for the PC-version to combine the advantages 
of a dBase file handling environment with compiling 
and languages extensions. The PC-version therefore 
enables more ‘user friendly’ data entry and data han- 
dling. A standard ASCII data exchange format has 
been defined to enable data exchange between the 
two databases. The programs on the Cyber and the PC 
both have export and import facilities for this standard 
file format. The database contains the following type of 
data: general information about the origin, production 
process, manufacturer, etc.; information about the 
sampling procedure, sample preparation, size analysis 
of the sample, and about the institute/laboratory that 
performed the leaching experiments; physical and 
chemical characterization of the sample; type of test 
performed, general leaching conditions (standard test 
methods are the Dutch standards NVN 2508 and NVN 
5432); total element concentration and leaching re- 
sults. (Abstract Truncated) (ERA citation 15:036683) 
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DE90792158/GAR PC AO5/MF AO1 

Technischer Ueberwachungs-Verein Rheinland e.V., 

Cologne (Germany, F.R.). Inst. fuer Energietechnik 

und Umweltschutz. 

Voruntersuchungen zur Entwicklung eines Verfah- 

— zur thermografischen Untersuchung von Al- 
blagerungen - Untersuchungsphase 1. Schiuss- 

pen t. (Pre-investigation for developing a proce- 

dure to survey landfills by thermal infrared remote 

sensing - step 1. Final report). 

H. Breunig. Nov 88, 78p ETDE-mf-0792158 

In German. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The aim of the reported project was to develop a ther- 
mographic procedure to investigate landfills. This pro- 
cedure should be able to support and complete con- 
ventional procedures and help to realise the reorgani- 
sation of landfills more efficiency and cheaper. A ther- 
mal infrared remote sensing overfly was realised with 
10 selected landfills. On the surfaces of 4 landfills sus- 
pect areals were located and partly high concentra- 
tions of methane gas were found after boring. But 
these results are not sufficient enough to evaluate this 
procedure. (orig./RHM) With 4 refs., 5 tabs., 30 figs. 
(ERA citation 15:000000) 
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MIC-90-03117/GAR PC E12/MF E01 
Inland Waters Directorate, Moncton (New Brunswick). 
Water Quality Branch. 

Phase 1 in the development of an Atlantic region C 
& P toxic chemical database. 

H. J. O'Neill. c1989, 138p 


Within Conservation & Protection (C & P) Atlantic 
Region there exists a plethora of toxic chemical relat- 
ed data, some of which is contained in computerized 
form and the remainder in hard copy. The report repre- 
sents a compilation of several federal-provincial docu- 
ments that detail the location, content and status of 
1,069 abandoned and (some) active land disposal 
sites in the Atlantic Region into a computerized data- 
base. This report describes the data collection, the 
electronic data entry, and the results of the work. Rec- 
ommendations for further work are included. Site infor- 
mation is given by province as well. 


051,568 

MIC-90-03268/GAR PC E07/MF E01 
Department of Indian Affairs and Northern Develop- 
ment, Ottawa (Ontario). Northern Affairs Program. 
Ecological engineering for gold and base metal 
mining operations in the Northwest Territories: 
Final report. 

Environmental studies no. 59. 

M. Kalin. c1987, 80p SSC-R 71-19/59-1989E, ISBN- 
0-662-16847-X 


Evaluation of the long term environmental implications 
of active mining operations in the Northwest Territories 
to assess waste management strategies which could, 
at the termination of the — operations, minimize 
potential environmental degradation. Field investiga- 
tions of the Lupin gold mine and the lead zinc concen- 
trator at Nanisivik primarily focused on the environ- 
mental conditions which might be encountered in the 
long term after the shut down of the operations. Em- 
phasis was placed on the search within the waste 
management areas and at their boundaries to the envi- 
ronment for suitable components of ecosystems which 
could be utilized in ecological engineering methods 
and biological polishing processes. 
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MIC-90-03388/GAR PC E12/MF E01 
Canect Environmental Control Technologies Ltd., Van- 
couver (British Columbia). 

Field sampling manual for reactive sulphide tail- 


ings. 

c1989, 161p 

Contract CANMET-89036-01-SQ 

Manual coveri = sampling methods for tailings im- 
poundments and their surrounding basins. The manual 
offers guidance and recommendations on the selec- 
tion of appropriate sampling methodology while recog- 
nizing the importance of site-specific conditions and 
the value of on-site decision making. Emphasis is 
placed on maximizing sample quality by minimizing 
both sample disturbance and artifical contamination 
during sampling. The manual contains indexes to sum- 
marize the solid, liquid and pore gas phase methods 
according to such factors as the type of required 
equipment and the degree of isolation from the atmos- 
phere. Methods for the collection of samples are divid- 
ed into liquid, solid and pore-gas phases, with concise 
presentations of each method to explain objectives, 
descriptions, advantages and disadvantages. A sum- 
mary of quality control recommendations for the col- 
lection of high-quality solid, liquid and pore-phase 
samples is also included. 
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PB90-234014/GAR PC A06/MF A01 

Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technol 

(BDAT) oe Document for K031, K084, 

K101, K102, Characteristic Arsenic Wastes (0004), 

Characteristic Selenium Wastes (D010), and P and 

U Wastes Containing Arsenic and Selenium Listing 

Constituents. Volume 1. ‘ 

L. Rosengrant, and L. Fargo. May 90, 124p EPA/ 

530/SW-90/059A 

Contract EPA-68-W9-0068 

See also PB90-234022. Sponsored by Environmental 

— Agency, Washington, DC. Office of Solid 
laste. 

Also available in set of 25 reports PC E99/MF E99, 

PB90-234006. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. 
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PB90-234022/GAR PC A11/MF A02 

Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 

(BDAT) Background Document for Characteristic 

— Wastes (D001), Characteristic Corrosive 
lastes (D002), Characteristic Reactive Wastes 

(D003), and P and U Wastes Containing Reactive 

Listing Constituents. Volume 2. 

L. Rosengrant, and R. Craig. May 90, 245p EPA/ 

530/SW-90/059B 

Contract EPA-68-W9-0068 

See also Volume 1, PB90-234014 and Volume 3, 

PB90-234030. Sponsored by Environmental Protec- 

tion Agency, Washington, DC. Office of Solid Waste. 

Also available in set of 25 reports PC E99/MF E99, 

PB90-234006. 


The background document presents the Agency's 
technical support for selecting and developing the 
treatment standards for D001, 2, DOC3, and P and 
U wastes containing reactive listing constituents. Sec- 
tion 1 presents waste-specific information; Section 2 
describes the industries that will be affected by the 
land disposal restrictions for the specific characteristic 
waste; Section 3 discusses applicable technologies 
that can be used to treat the waste; and Section 4 
identifies the BDAT. 


051,572 
PB90-234030/GAR PC A03/MF A0i 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document for K001 (Adden- 
dum) and U051 (Creosote). Volume 3. 

L. Rosengrant, and E. Eby. May 90, 43p EPA/530/ 
SW-90/059C 

Contract EPA-68-W9-0068 

See also Volume 2, PB90-234022 and Volume 4, 
PB90-234048. Sponsored Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 





Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The addendum 
provides the mathematical corrections to the original 
KO001 treatment standards and presents the corrected 
K001 performance data and calculation of the revised 
K001 standards and U051 (creosote) standards. 


051,573 
PBS0-234048/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document Addendum for 
K015. Volume 4. 

L. Rosengrant, and E. Eby. May 90, 34p EPA/530/ 
SW-90/059D 

Contract EPA-68-W9-0068 

See also Volume 3, PB90-234030 and Volume 5, 
PB90-234055. ncaa Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports, PC E99/MF E99, 
PB90-234006. 


The document is an addendum to the supporting 
BDAT background document for KO15 dated August 
1988. Most of the information regarding untreated 
K015 waste and K015 wastewater standards is avail- 
able in the original background document and its refer- 
ences. The addendum reflects only revisions pertain- 
ing to KO15 nonwastewater standards development. 
According to 40 CFR 261.32, waste code K015 is gen- 
erated by the organic chemicals industry and is listed 
as ‘still bottoms from the distillation of benzyl chloride.’ 
Because of the high organic concentrations in KO15 
(88% benzal chloride), the Agency has determined 
that the BDAT for K015 waste is incineration. After pro- 
mulgation of the final First Third rule, EPA learned from 
a K015 generator that incineration of KO15 generates 
an ash residue. Additionally, treatment of wastewater 
residuals such as incineration scrubber water and 
landfill leachate might form nonwastewater residuals. 
Therefore, EPA is revising the no land disposal stand- 
ard by developing numerical standards for KO15 non- 
wastewaters to reflect these new issues. 


051,574 
PBS0-234055/GAR 
Versar, Inc., Springfield, VA. 
Final Best Demonstrated Available Technology 
~~ Background Document for K073. Volume 


L. Rosengrant, and E. Eby. May 90, 64p EPA/530/ 
SW-90/059E 

Contract EPA-68-W9-0068 

See also Volume 4, PB90-234048 and Volume 6, 
PB90-234063. eens Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The document explains how EPA determines BDAT, 
selects constituents for regulation, and calculates 
treatment standards. Section 2 presents waste-specif- 
ic information--the number and location of facilities af- 
fected by the land disposal restrictions, the waste-gen- 
erating process, and waste characterization data. 
These data serve as a basis for determining whether a 
variance from treatment standards may be warranted 
for a particular type of K073 that is more difficult to 
treat than the wastes that were analyzed in developing 
the treatment standards for KO73. Section 3 discusses 
the technologies used to treat the waste (or similar 
wastes), and Section 4 presents available perform- 
ance data, including data on which the treatment 
standards are based. Section 5 explains EPA’s deter- 
mination of BDAT, while Section 6 discusses the se- 
lection of constituents to be regulated. The treatment 
standards are determined in Section 7. 
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PB90-234063/GAR PC A04/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document for K021. Volume 
6. 


L. Rosengrant, and E. Eby. May 90, 66p EPA/530/ 
SW-90/059F 

Contract EPA-68-W9-0068 

See also Volume 5, PB90-234055 and Volume 7, 
PB90-234071. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
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Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document provides the Agency’s 
technical support and rationale for selecting and de- 
veloping the treatment standards for the constituents 
to be regulated in KO21 waste. The document explains 
how EPA determines BDAT, selects constituents for 
regulation, and calculates treatment standards. Sec- 
tion 2 presents waste-specific information--the number 
and location of facilities affected by the land disposal 
restrictions, the waste-generating process, and waste 
characterization data. These data serve as a basis for 
determining whether a variance from treatment stand- 
ards may be warranted for a particular type of K021 
that is more difficult to treat than the wastes that were 
analyzed in developing the treatment standards for 
K021. Section 3 discusses the technologies used to 
treat the waste (or similar wastes), and Section 4 pre- 
sents available performance data, including data on 
which the treatment standards are based. Section 5 
explains EPA’s determination of BDAT, while Section 
6 discusses the selection of constituents to be regulat- 
+ The treatment standards are determined in Section 


051,576 
PB90-234071/GAR PC A05/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document for K086 (Ink For- 
mulation Equipment Cleaning Wastes). Volume 7. 
L. Rosengrant, and J. Labiosa. May 90, 84p EPA/ 
530/SW-90/059G 

Contract EPA-68-W9-0068 

See also Volume 6, PB90-234063 and Volume 8, 
PB90-234089. Sere ae Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


In today’s rule, EPA is adopting a modified approach 
for the November 22, 1989, proposed rule (54 FR 
48372) revisions for KO86 (solvent wash) including the 
addition of seven new constituents for regulation and 
to revise the August 17, 1988, promulgated treatment 
standards for them. The proposed revisions relied ex- 
clusively on incineration performance data for the de- 
velopment of treatment standards. In response to 
comments, EPA modified and developed the proposed 
revisions to include treatment standards based on re- 
siduals generated from various wastewater treatment 
processes rather than incineration scrubber waters 
(Sections 4 through 7 contain a discussion of these 
additional data). The final revisions for KO86 (solvent 
washes) would apply to all forms of KO86 wastewaters 
and nonwastewaters (Section 4 contains detailed in- 
formation regarding these revisions). The background 
document presents the additional data and analyses 
that are the support for the promulgated K086 treat- 
ment standards. The background document is an ad- 
dendum to the August 1988 background document for 
K086 solvent wash (USEPA 1988a). 


051,577 
PB90-234089/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
eee Background Document for K060. Volume 


L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
41p EPA/530/SW-90/059H 

Contract EPA-68-W9-0068 

See also Volume 7, PB90-234071 and Volume 9, 
PB90-234097. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document provides the Agency’s 
technical support and rationale for selecting and de- 
veloping the proposed treatment standards for the 
constituents to be regulated to KO60 waste. The docu- 
ment explains how EPA determines BDAT, selects 
constituents for regulation, and calculates treatment 
standards. Section 2 presents waste-specific informa- 
tion--the number and location of facilities affected by 
the land disposal restrictions, the waste-generating 
process, and waste characterization data. These data 
serve as a basis for determining whether a variance 
from treatment standards may be warranted for a par- 
ticular type of K060 that is more difficult to treat than 
the wastes that were analyzed in developing the KO60 
treatment standards. Section 3 discusses the technol- 
ogies used to treat the waste (or similar wastes), and 
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Section 4 presents available performance data, includ- 
ing data on which the treatment standards are based. 
Section 5 explains EPA’s determination of BDAT, 
while Section 6 discusses the selection of constituents 
to be regulated. The treatment standards are deter- 
mined in Section 7. 


051,578 
PB90-234105/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document for K046 (Adden- 
dum). Volume 10. 

L. Rosengrant, and E. Eby. May 90, 46p EPA/530/ 
SW-90/059J 

Contract EPA-68-W9-0068 

See also Volume 9, PB90-234097 and Volume 11, 
PB90-234113. ae Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The Environmental Protection Agency (EPA) is estab- 
lishing best demonstrated available technology 
(BDAT) treatment standards for the listed waste identi- 
fied in 40 CFR 261.32 as K046 (wastewater treatment 
sludges from the manufacturing, formulation, and load- 
ing of lead-based coo compounds). If the treat- 
ment standards presented in the document are pro- 
mulgated, compliance will be a prerequisite for place- 
ment of certain types of K046 waste in units designat- 
ed as land disposal units according to 40 CFR Part 
268. The effective date of these treatment standards 
would be June 9, 1990. In August 1988, EPA estab- 
lished two subcategories for K046 waste--reactive and 
nonreactive--and promulgated a treatment standard 
for nonwastewaters in the nonreactive subcategory 
(see 53 FR 31138, August 17, 1988). The develop- 
ment of that treatment standard was described in the 
BDAT background document for the K046 nonreactive 
subcategory (USEPA 1988a). The treatment standard, 
a concentration-based standard for lead, was based 
on performance data from stabilization of a nonreac- 
tive K046 waste. 


051,579 
PB90-234113/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Final Treatment Standards for KO069 Non- 
wastewaters in the Calcium Sulfate/Sodium Sub- 
category and Wastewater Forms of K069. Volume 
11. 

Memorandum rept. 

A. S. Paintal, and M. Chatmon-McEaddy. 7 May 90, 
42p EPA/530/SW-90/059K 

Contract EPA-68-W9-0068 

See also Volume 10, PB90-234105 and Volume 12, 
PB90-234121. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The memorandum presents the technical support and 
rationale for the development of treatment standards 
for KO69 nonwastewaters in the calcium sulfate sub- 
category and wastewater forms of K069. 


051,580 
PB90-234121/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Final Treatment Standards for Nonwastewater and 
Wastewater Forms of K100. Volume 12. 
Memorandum rept. 

A. S. Paintal. 8 May 90, 38p EPA/530/SW-90/059L 
Contract EPA-68-W9-0068 

See also Volume 11, PB90-234113 and Volume 13, 
PB90-234139. ee Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The memorandum presents the technical support and 
rationale for the development of treatment standards 
for nonwastewater and wastewater forms of K100. Ac- 
cording to 40 CFR Part 261.32 (hazardous wastes 
from specific sources), waste code K100 is listed as 
waste leaching solution from acid leaching of emission 
control dust/sludge from secondary lead smelting. 
Treatment standards for K100 wastes were originally 
scheduled to be promulgated as part of the Third Third 
rulemaking. However, a treatment standard of ‘No 
Land Disposal Based on No Generation’ for K100 non- 
wastewaters was promulgated on August 8, 1988, and 
was subsequently revised on May 1, 1989, (54 FR 
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18836) to be applicable only to nonwastewater forms 
of these wastes generated by the process described in 
the listing description and disposed after August 17, 
1988, and not generated in the course of treating 
— forms of these wastes (Based on No Gen- 
eration). 


051,581 
PBS0-234147/GAR PC A06/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document Addendum for Cy- 
anide Wastes. Volume 14. 

L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
103p EPA/530/SW-90/059N 

Contract EPA-68-W9-0068 

See also Volume 13, PB90-234139 and Volume 15, 
PB90-234154. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The document provides the Agency’s rationale and 
technical support for selecting the constituents to be 
regulated in F019 nonwastewaters and wastewaters 
and for —— ener best demonstrated avail- 
able technology (BDAT) treatment standards for those 
regulated constituents. The document is an addendum 
to the BDAT Background Document for Cyanide 
Wastes (F006-F012), dated June 1989. In the Second 
Third Final Rule (54 FR 26611), the Agency promulgat- 
ed a treatment standard for total cyanide in F006 
through F009 nonwastewaters as 590 mg/kg. While 
the Agency stated that F019 wastes were different 
from FO06-FO09 wastes because the F019 wastes 
contained high concentrations of iron-cyanide com- 
plexes, review of the waste characterization data for 
FOO6 wastes indicates that many F006 wastes also 
contain high concentrations of iron-cyanide complexes 
that are somewhat similar. Based on this information, 
the Agency is promulgating treatment standards for 
F019 based on a transfer from F006 wastes. 


051,582 
PBS0-234162/GAR PC A04/MF AO1 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document Addendum for 
F002 (1,1,2-Trichloroethane) and F005 (Benzene, 2- 
Ethoxyethanol, and 2-Nitropropane). Volume 16. 

L. Rosengrant, and J. Labiosa. May 90, 64p EPA/ 
530/SW-90/059P 

Contract EPA-68-W9-0068 

See also Volume 15, PB90-234154 and Volume 17, 
PB90-234170. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document presents the data and ra- 
tionale for the development of treatment standards for 
1,1,2-trichioroethane (F002), benzene (F005), 2-eth- 
oxyethanol (F005), and 2-nitropropane (F005). The 
document is issued as an addendum to the November 
1986 background document for F001-F005 spent sol- 
vents (USEPA 1986). 


051,583 
PB90-234170/GAR 
Versar, Inc., Springfield, VA. 
Final Best Demonstrated Available Technology 


PC A08/MF A01 


(BDAT) Background for Mercury-Containing 
Wastes D009, K106, P065, P092, and U151. Volume 
17. 

L. Rosengrant, and J. Labiosa. May 90, 164p EPA/ 
530/SW-90/059Q 

Contract EPA-68-W9-0068 

See also Volume 16, PB90-234162 and Volume 18, 
PB90-234188. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. Section 2 de- 
scribes the potential industries affected by regulation 
of these wastes, explains the potential processes gen- 
erating these wastes, and presents available waste 
characterization data. Section 3 specifies the applica- 
ble and demonstrated treatment technologies for 
these wastes. Section 4 contains performance data for 
the demonstrated technologies, and Section 5 ana- 
lyzes these performance data to determine BDAT for 
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each waste. Sections 6 and 7 provide rationale and 
treatment standards, respectively. 


051,584 


PB9C-234188/GAR 
Versar, Inc., Springfield, VA. 
Final Best Demonstrated Available beri 
(BDAT) Background Document for P and U Thalli- 
um Wastes. Volume 18. 

L. Rosengrant, and R. M. Craig. May 90, 31p EPA/ 
530/SW-90/059R 

Contract EPA-68-W9-0068 

See also Volume 17, PB90-234170 and Volume 19, 
PB90-234196. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


PC A03/MF A01 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. Sections 2 
through 6 present waste-specific information for the 
thallium-containing wastes. 


051,585 


PB90-234196/GAR 
Versar, Inc., Springfield, VA. 
Final Best Demonstrated Available Technology 
(BDAT) Background Document for Vanadium-Con- 
taining Wastes (P119 and P120). Volume 19. 

L. Rosengrant, and R. M. Craig. May 90, 33p EPA/ 
530/SW-90/059S 

Contract EPA-68-W9-0068 

See also Volume 18, PB90-234188 and Volume 20, 
PB90-234204. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


PC A03/MF A01 


The background document presents the Agency’s 
technical support and rationale for developing regula- 
tory standards for these wastes. Sections 2 through 6 
present waste-specific information for P119 and P120 
wastes. Section 2 presents the number and location of 
facilities affected by the land disposal restrictions, the 
waste-generating processes, and waste characteriza- 
tion data. Section 3 discusses the technologies used 
to treat the wastes (or similar wastes), and Section 4 
presents available performance data, including data 
upon which the treatment standards are based. Sec- 
tion 5 explains EPA’s determination of BDAT. Treat- 
ment standards for vanadium wastes are determined 
in Section 6. 


051,586 


PB90-234204/GAR 
Versar, Inc., Springfield, VA. 
Final Best Demonstrated Available Technology 
(BDAT) Background Document for Barium Wastes 
(D005 and P013). Volume 20. 

L. Rosengrant, and R. M. Craig. May 90, 46p EPA/ 
530/SW-90/059T 

Contract EPA-68-W9-0068 

See also Volume 19, PB90-234196 and Volume 21, 
PB90-234212. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


PC A03/MF A01 


The background document presents the Agency’s 
technical support and rationale for developing regula- 
tory standards for barium-containing wastes. tion 2 
describes the industries affected by the regulation of 
D005 wastes, explains the processes generating these 
wastes, and presents available waste characterization 
data. Section 3 specifies the applicable and demon- 
strated treatment technologies for D005 wastes. Sec- 
tion 4 presents available performance data for the 
demonstrated technologies, including data upon which 
treatment standards are based. Section 5 contains 
analyses of the performance data to determine BDAT, 
and Section 6 contains the determination of the pro- 
posed treatment standards for the regulated constitu- 
ent (barium). Section 7 discusses the listed waste 
P013 - barium cyanide and details the development of 
the treatment standard for these wastes. 


051,587 


PB90-234212/GAR 
Versar, Inc., Springfield, VA. 


PC A03/MF A01 


Final Best Demonstrated Available Technology 
(BDAT) Background Document for D006 Cadmium 
Wastes. Volume 21. 

L. Rosengrant, and J. E. Labiosa. May 90, 47p EPA/ 
530/SW-90/059U 

Contract EPA-68-W9-0068 

See also Volume 20, PB90-234204 and Volume 22, 
PB90-234220. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document presents the Agency’s ra- 
tionale and technical support for developing regulatory 
standards for these wastes. Section 2 presents the 
number and location of facilities believed to be affect- 
ed by the land disposal restrictions, the waste-generat- 
ing process, and waste characterization data. It is pos- 
sible that other industrial operations generating cadmi- 
um wastes may not have been covered in Section 2. 
Section 3 discusses the technologies used to treat the 
waste (or similar wastes), and Section 4 presents 
available performance data, including data on which 
treatment standards are based. Section 5 explains 
EPA's determination of BDAT. The treatment stand- 
ards for cadmium wastes are determined in Section 6. 


051,588 


PBS0-234220/GAR PC AO5/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document for Chromium 
Wastes D007 and U032. Volume 22. 

L. Rosengrant, and J. Labiosa. May 90, 84p EPA/ 
§30/SW-90/059V 

Contract EPA-68-W9-0068 

See also Volume 21, PB90-234212 and Volume 23, 
PB90-234238. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned chromium-containing 
wastes. Section 2 describes the industries affected by 
regulation of these wastes, explains the processes 
generating these wastes, and presents available 
waste characterization data. Section 3 specifies the 
applicable and demonstrated treatment pio 
for these wastes. Section 4 contains performance data 
for the demonstrated technologies, and Section 5 con- 
tains analyses of these performance data to determine 
BDAT for each waste. Section 6 contains the determi- 
nation of BDAT treatment standards for the regulated 
constituent (chromium). Section 7 discusses an asso- 
ciated chromium-containing U-code waste (U032 - cal- 
cium chromate) and details the development of the 
treatment standards for this waste. 


051,589 


PB90-234238/GAR 
Versar, Inc., Springfield, VA. 
Final Best Demonstrated Availabie Technology 
(BDAT) Background Document for D008 and P and 
U Lead Wastes. Volume 23. 

L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
58p EPA/530/SW-90/059W 

Contract EPA-68-W9-0068 

See also Volume 22, PB90-234220 and Volume 24, 
PB90-234246. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


PC A04/MF A01 


The background document provides the Agency’s 
technical support and rationale for the development of 
promulgated treatment standards for the constituents 
to be regulated for the lead-containing wastes. Section 
2 describes the industries affected by regulation of 
these wastes, explains the processes generating 
these wastes, and presents available waste character- 
ization data. Section 3 specifies the applicable and 
demonstrated treatment technologies for these 
wastes. Section 4 contains performance data for the 
demonstrated technologies, Section 5 analyzes these 
performance data to determine BDAT for each waste, 
and Section 6 presents the promulgated BDAT treat- 
ment standards for the regulated constituents. Section 
7 discusses associated iead-containing P- and U-code 
wastes and details the development of the treatment 
standards for these wastes. 





051,590 
PBS0-234246/GAR PC A03/MF AO1 
Versar, Inc., Springfield, VA. 

Final Best monstrated Available Tech 
(BDAT) Background Document for Silver-Con' 

ing Wastes. Volume 24. 

L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
37p EPA/530/SW-90/059X 

Contract EPA-68-W9-0068 

See also Volume 23, PB90-234238 and Volume 25, 
PB90-234253. Seen Be Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document presents the Agency’s 
technical support and rationale for developing regula- 
tory standards for these wastes. Section 2 identifies 
the number and location of facilities affected by the 
land disposal restrictions for D011 wastes, discusses 
processes generating these wastes, and presents all 
available waste characterization data. Section 3 dis- 
cusses the technologies used to treat the waste (or 
similar wastes), and ion 4 presents available per- 
formance data, including data on which the treatment 
standards are based. Section 5 explains EPA’s deter- 
mination of BDAT. Promulgated treatment standards 
are determined in Section 6. Section 7 discusses asso- 
ciated silver-containing P-code wastes and details the 
development of treatment standards for these wastes. 


051,591 
PB90-234253/GAR PC AO5S/MF A01 
Versar, Inc., —_—. VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document for Inorganic Pig- 
ment Wastes. Volume 25. 

L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
78p EPA/530/SW-90/059Y 

Contract EPA-68-W9-0068 

See also Volume 24, PB90-234246. Bet by En- 
vironmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document presents the Agency’s 
technical support and rationale for developing regula- 
tory standards for these wastes. Sections 2 through 7 
present waste-specific information for the KO002, K003, 
K004, K005, KO06, K007, and K008 wastes. Section 2 
presents the number and location of facilities affected 
by the land disposal restrictions, the waste-generati 
process, and waste characterization data. Section 
discusses the technologies used to treat the waste (or 
similar wastes), and Section 4 presents available per- 
formance data, including data on which treatment 
standards are based. Section 5 explains EPA’s deter- 
mination of BDAT, while Section 6 discusses the se- 
lection of constituents to be regulated. Section 7 ex- 
plains the process used for calculation of proposed 
treatment standards. 


051,592 
PB90-234287/GAR PC A05/MF A01 
Versar, Inc., Springfield, VA. 

Best Demonstrated Available Technology (BDAT) 
Background Document for Wastes from the Pro- 
duction of Chiorinated Aliphatics F025. Volume 1. 
Final rept. 

L. Rosengrant, and E. Eby. May 90, 93p EPA/530/ 
SW-90/060A 

Contract EPA-68-W9-0068 

See also Volume 2, PB90-234295. Sponsored by Envi- 
ronmental Protection Agency, Washington, DC. Office 
of Solid Waste. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s ra- 
tionale and technical support for selecting the constitu- 
ents to be regulated in F025 and for developing treat- 
ment standards for these constituents. Section 2 pre- 
sents waste-specific information, i.e., the industry af- 
fects and waste characterization. Section 3 discusses 
the applicable and demonstrated technologies used to 
treat the waste (or similar wastes) and Section 4 sum- 
marizes the available performance data, including data 
on which the treatment standards are based. Section 5 
explains EPA’s determination of BDAT, while Section 
6 discusses the calculation of BDAT treatment stand- 
ards. 


051,593 


PBS0-234295/GAR PC A02/MF A01 


ENVIRONMENTAL POLLUTION & CONTROL 


Versar, inc., Springfield, VA. 
Treatment Standards for Nonwastewater and 
Wastewater Forms of K044, K045, and K047. 
Volume 2. 

Final rept. 

J. Berkes. 8 May 90, 6p EPA/530/SW-90/060B 
Contract EPA-68-W9-0068 

See also Volume 1, PB90-234287 and Volume 3, 
PB90-234303. eee Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. 


051,594 
PB90-234303/GAR PC A05/MF A01 


Versar, Inc., Spri , VA. 

Best Available Technology (BDAT) 
Background Document for U and P Wastes and 
Multisource Leachates. Volume D. Reactive U and 
P Wastewaters and Nonwastewaters. 

Final rept. 

R. Kinch, and L. Fargo. May 90, 84p EPA/530/SW- 
90/060C 


See also Volume 2, PB90-234295 and Volume 4, 
PB90-234311. ee Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s ra- 
tionale and technical support for developing treatment 
standards for those U and P wastes with reactive list- 
ing constituents. These standards are applicable to the 
wastes as listed in 40 CFR 261.33(e) and (f) as well as 
to any wastes generated by the management or treat- 
ment of the listed waste. 


051,595 
PB90-234311/GAR PC A04/MF A01 
Versar, Inc., Springfield, VA. 

Best Demonstrated and Available Technology 
(BDAT) Background Document for Wastes from 
the Production of Epichiorohydrin K017. 

Final rept. 

R. a and E. Eby. May 90, 51p EPA/530/SW-90/ 


060! 

See also Volume 3, PB90-234303 and Volume 5, 
PB90-234329. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s ra- 
tionale and technical support for selecting the constitu- 
ents for regulation in KO17 and for developing treat- 
ments standards for these constituents. The docu- 
ment also provides waste characterization data that 
serve as a basis for determining whether a variance 
from a treatment standard may be warranted for a par- 
ticular type of K017 that is more difficult to treat than 
the wastes that were analyzed in developing the treat- 
ment standards for KO17. 


051,596 
PB90-234329/GAR PC A04/MF A01 
Versar, Inc., Springfield, VA. 

Amendment to the Final Best Demonstrated Avail- 
able Technology (BDAT) Background Document 
for Wastes from the Production of 1,1,1-Trichior- 
oethane K028, K029, K095, and K096. 

Final rept. 

R. _ and E. Eby. May 90, 67p EPA/530/SW-90/ 


060! 

Contract EPA-68-W9-0068 

See also Volume 4, PB90-234311 and Volume 6, 
PB90-234337. Sponsored Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. 


051,597 
PB90-234337/GAR 
Versar, Inc., Springfield, VA. 


PC A21/MF A03 
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ep 
R. Kinch, and M. Cunningham. May 90, 481p EPA/ 
530/SW-90/060F 
Contract EPA-68-W9-0068 
See also Volume 5, PB90-234329 and Volume 7, 
PB90-234345. Sponsored Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. 


051,598 


PB90-234345/GAR PC A10/MF A02 


and 
of Treatment as Treatment 
Final rept. 
R. Kinch, and L. Jones. 8 May 90, 215p EPA/530/ 
SW-90/060G 
See also Volume 6, PB90-234337 and Volume 8, 
PB90-234352. Sponsored Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the "Ss ra- 


tionale and technical support for developing treatment 
standards for those U and P wastes with methods of 
treatment at the BDAT treatment standards. These 
standards are applicable to the wastes as listed in 40 
CFR 261.33(e) and (f) as well as to any wastes gener- 


ated by the management or treatment of the listed 
waste. Treatment standards are specified for both 
nonwastewater and wastewater forms of each listed 
hazardous waste. Wastewaters are defined as wastes 
containing less than 1% (weight basis) total 

ed solids and less than 1% (weight basis) total organic 
carbon (TOC). Wastes not meeting the wastewater 
definition must comply with treatment standards for 
nonwastewaters. 


051,599 
PB90-234352/GAR PC At1/MF A02 
Versar, Inc., Springfield, VA. 

Best Demonstrated Available Technology (BDAT) 
Background Document for U and P Wastes and 
Multi-Source Leachate (F039) Volume C. Non- 
wastewater Forms of ic U and P Wastes and 
Multi-Source Leachate ( ) for Which There Are 
Concentration-Based T: Standards. 


Final rept. 

R. Kinch, and L. Jones. May 90, 248p EPA/530/SW- 
90/060H 

Contract EPA-68-W9-0068 

See also Volume 7, PB90-234345 and Volume 9, 
PB90-234360. Sponsored Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The document provides the Agency’s rationale and 
technical support for developing concentration-based 
treatment standards for organic constituents in U and 
P nonwastewaters, for lead in U051 nonwastewaters, 
and for constituents in multi-source leachate non- 
wastewaters (F039). These standards are applicable 
to the wastes as listed as well as to any wastes gener- 
ated by the management or treatment of the listed 
wastes. For the purpose of determining the applicabil- 
ity of the treatment standards, wastewaters are de- 
fined as wastes containing less than 1% (weight basis) 
total suspended solids and less than 1% (weight 
basis) total organic carbon (TOC). Wastes not meeting 
the wastewater definition must comply with treatment 
standards for nonwastewaters. 


051,600 


PB90-234360/GAR 
Versar, Inc., Springfield, VA. 
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Amendment to the Final Best Demonstrated Avail- 
able Tech y (BDAT) Background Document 
for Distillation Bottom Tars from the Production of 
Phenol/Acetone from Cumene K022. 

Final rept. 

R. Kinch, and J. Labiosa. May 90, 56p EPA/530/ 
SW-90/060! 

Contract EPA-68-W9-0068 

See also Volume 8, PB90-234352 and Volume 10, 
PB90-234378. oomaret Environmental Protec- 
tion Agency, Washington, . Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The amendment to the Finai Best Demonstrated Avail- 
able Technology (BDAT) Background Document for 
K022 presents EPA’s rationale and technical support 
for selecting the constituents for regulation in 
wastewater forms of K022. Sections 2.0 through 6.0 of 
the document amend sections in the Final BDAT Back- 
ground Document for K022 that refer to applicable and 
demonstrated treatment technologies, treatment per- 
formance data, accuracy-corrected data, constituents 
selected for regulation in wastewater forms of K022, 
and calculation of treatment standards, respectively. 
Section 7.0 contains acknowledgements and Section 
8.0 lists references. Appendix A summarizes treatment 
performance data for organic constituents regulated in 
K022 wastewaters, and Appendix B contains quality 
assurance/quality control data for metal constituents 
regulated in KO22 wastewaters. 


051,601 


PB90-234378/GAR 
Versar, Inc., Springfield, VA. 
Best Demonstrated Available Technology (BDAT) 
Background Document for Distillation Bottoms 
from the Production of Aniline K083. 

Final rept. 

R. Kinch, and J. Labiosa. May 90, 92p EPA/530/ 
SW-90/060J 

Contract EPA-68-W9-0068 

See also Volume 9, PB90-234360 and Volume 11, 
PB90-234386. a Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


PC A05/MF A01 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The document 
also provides waste characterization data that serve 
as a basis for determining whether a variance from a 
treatment standard may be warranted for a particular 
type of K083 that is more difficult to treat than the 
wastes that were analyzed in developing treatment 
standards for K083. 


051,602 


PB90-234386/GAR 
Versar, Inc., Springfield, VA. 
Best Demonstrated Available Technology (BDAT) 
Background Document for Distillation Bottoms 
from the Production of Nitrobenzene by the Nitra- 
tion of Benzene K025. 

Final rept. 

R. Kinch, and J. Labiosa. May 90, 30p EPA/530/ 
SW-90/060K 

Contract EPA-68-W9-0068 

See also Volume 10, PB90-234378 and Volume 12, 
PB90-234394. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


PC A03/MF A01 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The document 
also provides waste characterization data that serve 
as a basis for determining whether a variance from the 
treatment standard may be warranted for a particular 
type of K025 that is more difficult to treat than the 
ee on which the K025 treatment standards are 


051,603 


PB90-234394/GAR 
Versar, Inc., Springfield, VA. 
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PC A03/MF A01 


Best Demonstrated Available Technology (BDAT) 
Background Document for Stripping Still Tails 
a the Production of Methyl Ethyl Pyridines 
Final rept. 

R. Kinch, and J. Labiosa. May 90, 26p EPA/530/ 
SW-90/060L 

Contract EPA-68-W9-0068 

See also Volume 11, PB90-234386 and Volume 13, 
PB90-234402. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234402. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The document 
also provides waste characterization data that serve 
as a basis for determining whether a variance from the 
treatment standard may be warranted for a particular 
type of K026 that is more difficult to treat than the 
—— on which the K026 treatment standards are 
ased. 


051,604 
PB90-234402/GAR 
Versar, Inc., Springfield, VA. 
Best Demonstrated Available Technol 


PC A05/MF A01 
ly (BDAT) 


Background Document for Wastewater Treatment 
—- Generated in the Production of Creosote 


Final rept. 

R. Kinch, and J. Labiosa. May 90, 78p EPA/530/ 
SW-90/060M 

Contract EPA-68-W9-0068 

See also Volume 12, PB90-234394 and Volume 14, 
PB90-234410. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The document 
also provides waste characterization data that serve 
as a basis for determining whether a variance from a 
treatment standard may be warranted for a particular 
type of K035 that is more difficult to treat than the 
wastes that were analyzed in developing treatment 
standards for K035. 


051,605 
PB90-234410/GAR 
Versar, Inc., Springfield, VA. 
Amendment to Final Best Demonstrated Availabie 
Technology (BDAT) Background Document for Or- 
ganophosphorus Wastes (K036 Nonwastewaters). 
Final rept. 

R. Kinch, and M. Cunningham. May 90, 43p EPA/ 
530/SW-90/060N 

Contract EPA-68-W9-0068 

See also Volume 13, PB90-234402 and Volume 15, 
PB90-234428. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The amendment to the Final Best Demonstrated Avail- 
able Technology (BDAT) Background Document for 
Organophosphorus Wastes presents: (1) a discussion 
of incineration as an additional applicable and demon- 
strated technology for treating disulfoton, the pro- 
posed constituent of concern in KO36 _ non- 
wastewaters, (2) EPA’s determination of incineration 
as the best demonstrated available technology for 
KO36 nonwastewaters, and (3) EPA’s rationale for 
transferring treatment performance data from inciner- 
ation of K037 to K036 nonwastewater streams. More 
specifically, Section 2 of the document amends Sec- 
tion 3 of the Final BDAT Background Document for Or- 
ganophosphorus Wastes by adding incineration as an 
applicable and demonstrated technology for treating 
nonwastewater forms of K036. Section 3 of the docu- 
ment amends Section 4 of the Final BDAT Background 
Document for Organophosphorus Wastes by adding 
treatment performance data for incineration of K037 to 
develop treatment standards for KO0O36_ non- 
wastewaters. Section 4 amends Section 5.1, identify- 
ing incineration as BDAT for KO36 nonwastewaters. Fi- 
nally, Section 6 amends Section 7, presenting numeri- 
cal standards for disulfoton based on treatment per- 
formance data for incineration transferred from K037 
to KO36 nonwastewaters. 


PC A03/MF A01 


051,606 
PB90-234428/GAR PC A03/MF A01 
Versar, Inc.. Springfield, VA. 

Amendment to Best Demonstrated Available Tech- 
nology (BDAT) Background Document for K037. 
Final rept. 

R. Kinch, and M. Cunningham. May 90, 25p EPA/ 
530/SW-90/0600 

Contract EPA-68-W9-0068 

See also Volume 14, PB90-234410 and Volume 16, 
PB90-234436. ees a Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The amendment to the Final Best Demonstrated Avail- 
able Technology (BDAT) Background Document for 
K037 presents (1) a discussion of biological treatment 
as an applicable and demonstrated technology for re- 
ducing regulated constituents in organophosphorus 
wastewater streams, (2) performance data supporting 
biological treatment as an effective technology for 
treating organophosphorus wastewater streams, (3) 
rationale for transferring biological treatment perform- 
ance data to wastewater forms of K037 and, (4) calcu- 
lation of new numerical standards. Specifically, Sec- 
tion 2 of the document supplements Section 3 of the 
Final BDAT Background Document for K037 by intro- 
ducing biological treatment as an applicable and dem- 
onstrated technology for treating wastewater forms of 
K037. Section 3 of the document amends Section 4 of 
the Final BDAT Background Document for K037 by 
adding performance data for biological treatment of 
parathion and toluene. Section 4 amends Section 5.2 
by identifying biological treatment as BDAT for K037 
wastewaters. Finally, Section 5 amends Section 7 by 
presenting revised numerical treatment standards for 
disulfoton and toluene in KO037 wastewaters. 


051,607 
PB90-234436/GAR PC A08/MF A01 
Versar, Inc., Springfield, VA. 

Best Demonstrated Available Peneeensrnns | (BDAT) 
Background Document for Halogenated Pesticide 
and Chlorobenzene Wastes K032-K034, K041, 
K042, K085, K097, K098, K105, D012-D017. 

Final rept. 

R. Kinch, and E. Eby. May 90, 154p EPA/530/SW- 
90/060P 

Contract EPA-68-W9-0068 

See also Volume 15, PB90-234428 and Volume 17, 
PB90-234444. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The section de- 
scribes the industry affected by the land disposal re- 
strictions for the halogenated pesticide and chloroben- 
zene wastes included in Table 1-1, the processes gen- 
erating the wastes, the available characterization data, 
and the determination of waste treatability groups. 


051,608 
PB90-234444/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Amendment to the Final Best Demonstrated Avail- 
able Technology (BDAT) Background Document 
for Wastes from the Production of Chlorinated Ali- 
phatic Hydrocarbons F024. 

Final rept. 

R. Kinch, and J. Vorbach. May 90, 44p EPA/530/ 
SW-90/060Q 

Contract EPA-68-W9-0068 

See also Volume 16, PB90-234436 and Volume 18, 
PB90-234451. Sponsored by Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The amendment to the Final Best Demonstrated Avail- 
able Technology (BDAT) Background Document for 
F024 presents: (1) F024 incinerator ash stabilization 
data; (2) EPA’s rationale and technical support for se- 
lecting the metal constituents being regulated in non- 
wastewater forms of F024 and for deleting the chlorin- 
ated dibenzodioxins and dibenzofurans as regulated 
constituents in F024; (3) EPA’s approach to and tech- 
nical support for developing treatment standards for 
metal constituents in nonwastewater forms of F024; 
and (4) EPA’s rationale and technical support for revis- 





ing the F024 treatment standards promulgated for or- 

janic constituents in the Second Third rule. Sections 

.0 through 5.0 of the document supplement discus- 
sions in the Final BDAT Background Document for 
F024 by presenting treatment performance data, accu- 
racy-corrected treatment performance data, constitu- 
ents selected for regulation in F024, and treatment 
standard calculations, respectively. Section 6.0 con- 
tains acknowledgements, and Section 7.0 lists refer- 
ences. 


051,609 


PB90-234451/GAR PC A08/MF A01 
Versar, inc., Springfield, VA. 

Amendment to the Best Demonstrated Available 
Technology (BDAT) Background Document for 
Wastes from the Petroleum Refining Industry 
K048, K049, K050, K051, K052. 

Final rept. 

R. Kinch, and J. Vorbach. May 90, 156p EPA/530/ 
SW-90/060R 

Contract EPA-68-W9-0068 

See also Volume 17, PB90-234444 and Volume 19, 
PB90-234469. oa oe Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The amendment 
presents the K048-K052 solvent extraction and incin- 
eration data used to develop the treatment standards 
for nonwastewaters; presents the K048 incinerator 
scrubber water data used to develop the treatment 
standards for cyanide in wastewaters; and provides 
EPA’s rationale and technical support for various treat- 
ment standards. 


051,610 


PB90-234469/GAR PC A03/MF A01 
Versar, Inc., Springfield, VA. 

Best Demonstrated Available Technology (BDAT) 
Background Document for U and P Wastes and 
Multi-Source Leachate (F039). Volume E. Gaseous 
U and P Wastes. 

Final rept. 

R. Kinch, and L. Jones. May 90, 36p EPA/530/SW- 
90/060S 

Contract EPA-68-W9-0068 

See also Volume 18, PB90-234451. Sponsored by En- 
vironmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234279. 


The background document provides the Agency’s 
technical support and rationale for the development of 
treatment standards for the constituents to be regulat- 
ed for the above-mentioned wastes. The three gase- 
ous U and P wastes are: ethylene oxide (U115), nitric 
oxide (P076), and nitrogen dioxide (P078). These 
standards are applicable to the wastes listed as well as 
to any wastes generated by the management or treat- 
ment of the listed wastes. 


051,611 


PB90-234485/GAR PC A11/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. Volume 1A-1. General BDAT Issues. 

L. Rosengrant, and R. Craig. May 90, 226p EPA/ 
530/SW-90/061A 

See also Volume 1, A-2, PB90-234493. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


The response to comments document only addressed 
those comments which were submitted on the pro- 
posed land disposal restrictions for those waste codes 
and general BDAT technologies and issues which re- 
lated to Third Third Wastes Treatment Standards. The 
commenters presented in the document are grouped 
according to major concerns of the commenters. 


051,612 

PB90-234493/GAR PC A11/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 


ENVIRONMENTAL POLLUTION & CONTROL 
Solid Wastes Pollution & Control 


Final Response to BDAT Related Comments Docu- 
ment: General BDAT issues. Volume 1-A-2. 

L. Rosengrant, and R. Craig. May 90, 236p EPA/ 
530/SW-90/061B 

See also Volume 1-A-1, PB90-234485 and Volume 1- 
A-3, PB90-234501. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


The response to comments document only addressed 
those comments which were submitted on the pro- 
posed land disposal restrictions for those waste codes 
and general BDAT technologies and issues which re- 
lated to Third Third Wastes Treatment Standards. The 
commenters presented in the document are grouped 
according to major concerns of the commenters. The 
document contains PQi, wastewaters/non- 
wastewaters, grab/composite samples, quantification 
complications for P and U wastes, and soil and debris. 


051,613 

PB90-234501/GAR PC A12/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment: General BDAT Issues. Volume 1-A-3. 

L. Rosengrant, and R. Craig. May 90, 254p EPA/ 
530/SW-90/061C 

See also Volume 1-A-2, PB90-234493 and Volume 1- 
B, PB90-234519. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Soil and debris; Stabilization; Recovery/re- 
cycling technologies; Treatment standards for treat- 
ability groups; Ammonia wastes; Technology as treat- 
ment standard; Treatment of residues; TCLP vs. EP; 
Analytical concerns; Treatment standards for charac- 
teristic wastes; No land disposal; Wastes with multiple 
characteristics; Incineration/fuel substition; Transfer 
of treatment standards or performance data; Definition 
of K112; Treatment standards for P and U wastes; 
Treatment technologies for metals; Statistical analysis. 


051,614 

PB90-234519/GAR PC A09/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment: D001. Volume 1-B. 

L. Rosengrant, and R. Craig. May 90, 200p EPA/ 
530/SW-90/061D 

See also Volume 1-A-3, PB90-234501 and Volume 1- 
C, PB90-234527. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Treatment issues concerning aqueous 

wastes in the ignitable liquids subcategory; Other 

issues concerning treatment standards for the ignita- 

ble liquids subcategory; Treatment standard for ignita- 

ble compressed gases; Issues concerning deactiva- 

= treatment standards; Definitions of subcategories; 
ilution. 


051,615 

PB90-234527/GAR PC A19/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment: D002. Volume 1-C. 

L. Rosengrant, and R. Craig. May 90, 448p EPA/ 
530/SW-90/061E 

See also Volume 1-B, PB90-234519 and Volume 1-D, 
PB90-234535. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Proposed pH requirement; Proposed insolu- 
ble salt requirements; Incineration; Dilution; Miscella- 
neous issues. 


051,616 

PB90-234535/GAR PC A14/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment D003. Volume 1-D. 

L. Rosengrant, and R. Craig. May 90, 324p EPA/ 
530/SW-90/061F 

See also Volume 1-C, PB90-234527 and Volume 1-E, 
PB90-234543. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


051,620 


Contents: Deactivation technology alternatives; Cya- 
nide treatment standards; Other cyanide issues; Sul- 
fide treatment alternatives; Proposed insoluble sait re- 
quirement for sulfides; Reactive sulfide definition; Ex- 
plosive, water reactive, and other reactive wastes; P 
and U waste issues. 


051,617 


PB90-234543/GAR PC A11/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. D004: Characteristic Wastes for Arsenic and 
K, P, and U Wastes Containing Arsenic and D010: 
Characteristic Wastes for Selenium. Volume 1-E. 

L. Rosengrant, and R. Craig. May 90, 236p EPA/ 
530/SW-90/061G 

See also Volume 1-D, PB90-234535 and Volume 1-F, 
PB90-234550. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Aqueous wastes are incompatible with vitrifi- 
cation; Air emissions; Scrubbers to control emissions 
from incinerators; Chemical oxidation and stabiliza- 
tions as BDAT in lieu of vitrification; Treatment of or- 
ganoarsenic bu incineration in lieu of vitrification; Fur- 
naces et Vitrification residues; Chemical treat- 
ment as BDAT for arsenic; Alternative technologies to 
vitrification; Vitrification is not demonstrated; Vitrifica- 
tion technol is not available; Stabilization as BDAT 
for arsenic; Stabilization unsatisfactory; Vitrification 
data supplied; Vitrification supported as BDAT for As/ 
Se; TCLP with glasses can give misleading results; 
BDAT is technically flawed; Stabilization as BDAT for 
As/Se; Permitting vitrification devices; Specification of 
treatment standards. 


051,618 


PB90-234550/GAR PC A10/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment: D005: Characteristic Wastes for Barium, and 
P013 and D006: Characteristic Wastes for Cadmi- 
um. Volume 1-F. 

L. Rosengrant, and R. Craig. May 90, 210p EPA/ 
530/SW-90/061H 

See also Volume 1-E, PB90-234543 and Volume 1-G, 
PB90-234568. 

Also available in set of 19 reports PC E999/MF E99, 
PB90-234477. 


Contents: Characteristic wastes for barium and P013 
(data submission, treatment standards, preamble vs. 
proposed rule, MCLG standard, treatability group for 
barium wastes containing organics, and drinking water 
levels of barium); Characteristic wastes for cadmium 
(problems in management of household battery 
wastes, cadmium wastes not similar to F006 or K061, 
set standards for EP level, set treatment method in- 
stead of level, foundry wastes cannot meet standards, 
inconsistencies in setting standards, allowance of al- 
ternate technologies, stepwise recovery of more than 
one constituent may require processing at more than 
one site, most batteries are not hazardous wastes, and 
data submittal). 


051,619 


PB90-234568/GAR PC A15/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. D007. Characteristic Wastes for Chromium. 
Volume 1-G. 

L. Rosengrant, and R. Craig. May 90, 334p EPA/ 
530/SW-90/0611 

See also Volume 1-F, PB90-234550 and Volume 1-H, 
PB90-234576. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Treatment standards; Treatment data; 
Treatability of waste/group; Total chromium vs hexa- 
valent or trivalent chromium; Miscellaneous; Com- 
ments on data. 


051,620 


PB90-234576/GAR PC A17/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 
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ENVIRONMENTAL POLLUTION & CONTROL 


Solid Wastes Pollution & Control 


Final Ri nse to BDAT Related Comments Docu- 
ment: : Characteristic Wastes for Lead and P 
and U Wastes Containing Lead. Volume 1-H. 

L. Rosengrant, and R. Craig. May 90, 398p EPA/ 
530/SW-90/061J 

See also Volume 1-G, PB90-234568 and Volume 1-l, 
PB90-234584. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Characteristic level as treatment technolo- 
gy; Wastewaters treatment data; Wastewaters - validi- 
ty of transfer from K062; Specific use of chemical pre- 
cipitation; Treatment data for nonwastewaters; Validity 
of transfer of stabilization data to D008; Stabilization 
as an effective treatment technology for lead wastes; 
Application of recovery to D008 high level non- 
wastewaters; Proposed cutoff level for recovery; Lead 
acid batteries-further specification of ‘metal recovery’. 


051,621 

PB90-234584/GAR PC A11/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. D009, K044, K045, K047, D011, P119, P120, 
and P and U Wastes. Volume 1-1. 

L. Rosengrant, and R. Craig. May 90, 246p EPA/ 
530/SW-90/061K 

Contract EPA-68-W9-0068 

See also Volume 1-H, PB90-234576 and Volume 1-J, 
PB90-234592. Prepared in cooperation with Versar, 
Inc., Springfield, VA. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Characteristic wastes for mercury P and U 
wastes containing mercury (data submission only, 
thermal recovery standard-demonstrability, establish- 
ment of BDAT standard level below the characteristic 
level, stabilization as BDAT or sulfide precipitated 
D009 as BDAT, alternative treatment for ‘debris’ and 
other wastes, reconsideration of the retort cutoff level, 
treatment standard mixed waste, and indigenous 
waste); Wastes from the manufacturing and process- 
ing of explosives (treatment standard); Characteristic 
wastes for silver (treatment standards, precipiation, 
and concentration-based standards vs. recovery or 
stabilization); Vanadium containing wastes (treatment 
technology, waste classification, treatment standards, 
and data submission); P and U wastes containing thal- 
lium (data submission). 


051,622 
PB90-234592/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. Mixed Radioactive Hazardous Wastes, Po- 
lynucilear Aromatic U Wastes, Halogenated Ali- 


PC A11/MF A02 


phatic U Wastes, Non-Halogenated Aromatic U 
Wastes, F002-F006, F019. Volume 1-J. 

L. Rosengrant, and R. Craig. May 90, 242p EPA/ 
530/SW-90/061L 

See also Volume 1-I, PB90-234584 and Volume 1-K, 
PB90-234600. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Mixed radioactive hazardous wastes (radio- 
active lead wastes, radioactive mercury wastes, radio- 
active zirconium fines, and other radioactive wastes); 
Polynuclear aromatic U wastes (treatment standards 
and recycling.reuse); Halogenated aliphatic U wastes 
(treatment standards and BDAT); Non-halogenated ar- 
omatic U wastes (treatment standards and recycling/ 
reuse); Solvents (methods of detection, biological 
treatment, treatment standards, 2-nitropropane stand- 
ard, and definition of wastewater and solvent mix- 
tures); Electroplating wastewater treatment sludges 
(wastewater definition, treatment standards, FOO6 sub- 
category, and analytical methods); Aluminum conver- 
sion coating treatment sludges (analytical methodolo- 
gy, BDAT, and treatment standards). 


051,623 

PBS0-234600/GAR PC A11/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. F025, K002-K008, KO11, K013-15, K046, 
K061, KO69. Volume 1-K. 

L. Rosengrant, and R. Craig. May 90, 232p EPA/ 
530/SW-90/061M 

See also Volume 1-J, PB90-234592 and Volume 1-L, 
PB90-234618. 
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Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Wastes from production of chlorinated ali- 
phatics (treatment standard); Inorganic pigments (sup- 
port standard, background document corrections, and 
sampling frequency); Acrylonitrile (wastewater defini- 
tion, acrylonitrile standard, performance data, numeri- 
cal standard vs. wet air oxidation method, and data re- 
quest); Still bottoms from benzal chloride (nickel 
standard and organic standards); Spent antimony cat- 
alyst (no comments were received for this waste 
code); WW treatment sludges from manufacturing, for- 
mulating, and loading of lead-based initiating com- 
pounds (treatment standard, stabilization technology, 
deactivation technology, waste minimization, and ana- 
lytical data); Ammonia still lime sludge (no comments 
were recieved for this waste code); Electric arc furnace 
dust (wastewater treatment standard, high tempera- 
ture metals recovery and residuais, treatment technol- 
ogies for nonwastewaters, and availability of high tem- 
perature metals recovery); Emission control dust/ 
—_ from secondary lead smelting (treatment stand- 
ard). 


051,624 

PB90-234618/GAR PC A12/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. K0O71 and K106: Mercury Cell Process 
Wastes KO086: Residues from ink Production 
Wastes Containing Cyanide. Volume 1-L. 

L. Rosengrant, and R. Craig. May 90, 251p EPA/ 
530/SW-90/061N 

See also Volume 1-K, PB90-234600 and Volume 1-M, 
PB90-234626. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Mercury cell process wastes (data submis- 
sion only, thermal recovery standard-demonstrability, 
treatment standard for KO71 and K106 wastewater, 
multimedia impacts, stabilization as BDAT option, 
retain existing BDAT standard for KO71 non- 
wastewater, reconsideration of retort cutoff level, and 
indigenous waste); Chlorinated hydrocarbon wastes 
(no comments were received for this waste code); 
Residues from ink production (treatment standards, 
subcategories, total chromium vs hexavalent chromi- 
um, mixture and derived-from rule, and soft hammer); 
Waste leaching solution from acid leaching of emis- 
sion control dust/sludge from secondary lead smelting 
(no comments were received for this issue); Wastes 
containing cyanide (analytical methodology, BDAT, 
treatment standards, and soil/debri). 


051,625 

PB90-234626/GAR PC A09/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Reiated Comments Docu- 
ment. K017/K028-K029, K095-096, K022, K025, 
K035, K026, K083, K024. Volume 1-M. 

L. Rosengrant, and R. Craig. May 90, 183p EPA/ 
530/SW-90/0610 

See also Volume 1-L, PB90-234618 and Volume 1-N, 
PB90-234634. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Wastes from the production of epichlorohy- 
drin (no comments were received for this waste code); 
K028, K029, KO95, KO96 - Production of 1,1,1-trichlor- 
oethane (nickel standard); Wastewaters containing 
BDAT constituents (U and P wastewater standards 
and wastewaters containing BDAT list constituents 
document); Waste from the production of phenol/ace- 
tone (treatment standards and use of scrubber water 
data to establish wastewater treatment standards); 
Distillation bottoms from the production of nitroben- 
zene (treatment standards for metals, use of scrubber 
water data to establish wastewater treatment stand- 
ards); WW treatment sludges from the production of 
creosote (use of scrubber water data to establish 
wastewater treatment standards); Stripping still tails 
from the production of methyl ethyl pyridine (no com- 
ments were received for this waste code); Distillation 
bottoms from the production of aniline (use of scrubber 
water data to establish wastewater treatment stand- 
ards); Oxygenated hydrocarbons and heterocyclic U 
and P wastes —ss Production of chlorinated 
aliphatic hydrocarbons (treatment standards, BDAT 
— organics, and listing definitions for 
4). 


051,626 


PB90-234634/GAR PC A10/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. Halogenated Organic Wastes. Volume 1-N. 
L. Rosengrant, and R. Craig. May 90, 211p EPA/ 
530/SW-90/061P 

See also Volume 1-M, PB90-234626 and Volume 1-O, 
PB90-234642. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Halogenated organic, pharmaceutical, bro- 
minated organic, organo-sulfur compound, and 
organo-nitrogen compound wastes (halogenated ali- 
phatics, organonitrogen compounds, brominated com- 
pounds); Treatment methods as treatment standards; 
Thermal treatment/fuel substitution; PQL/analytical 
issues; Miscellaneous halogenateds; Organosulfur 
compounds; Halogenated pesticide and chloroben- 
zene, halogenated phenolic, and phenolic wastes 
(phenolics and K085). 


051,627 


PB90-234642/GAR PC A10/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. K043-K052, K036, K037. Volume 1-0. 

L. Rosengrant, and R. Craig. May 90, 205p EPA/ 
530/SW-90/061Q 

See also Volume 1-N, PB90-234634 and Volume 1-P, 
PB90-234659. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Petroleum refining industry wastes (basis for 
BDAT selection, BDAT treatment standards, variability 
of wastes used to establish BDAT treatment stand- 
ards, treatment data, and general regulatory com- 
ments); Organophosphorous wastes (non- 
wastewaters); WW treatment sludges from the produc- 
tion of disulfoton. 


051,628 


PB90-234659/GAR PC A14/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. Leachates. Volume 1-P. 

L. Rosengrant, and R. Craig. May 90, 317p EPA/ 
530/SW-90/061R 

See also Volume 1-O, PB90-234642 and Volume 1-Q, 
PB90-234667. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Options; Definition; Dioxin; Analysis and 
monitoring; Standards; Permitting; Allow combination 
of leachates to facilitate treatment; Supplemental 
notice; Characterization of wastes placed in pre-RCRA 
units; Clarification of ‘contaminated with’ regarding 
multisource leachate and groundwater; Use of effluent 
guidelines database; Delay in mulisource leachate 
rule; De minimus exemptions, and BDAT vs. BAT efflu- 
ent guidelines. 


051,629 


PB90-234667/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Final Response to BDAT Related Comments Docu- 
ment. Volume 1-Q. 

L. Rosengrant, and R. Craig. May 90, 58p EPA/530/ 

SW-90/061S 

See also Volume 1-P, PB90-234659. 

Also available in set of 19 reports PC E99/MF E99, 
PB90-234477. 


Contents: Thermal and caustic solution destruction as 
alternatives to gas cylinder recovery; Numerical stand- 
ards for gas wastes in nongaseous forms; Treatment 
methods for U115 (ethylene oxide); Treatment meth- 
ods for U115 (ethylene oxide) nonwastewaters. 


051,630 


PB90-249491/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 





Superfund: Looking Back, Looking Ahead. 
Dec 87, 26p EPA/9200.5-001 . 


The article provides an overview of the Superfund haz- 
ardous wastes cleanup process and key aspects of the 
Superfund Amendments and Reauthorization Act of 
1986 (SARA). The document also addresses the quest 
for alternative technologies; emergency planning and 
community right-to-know; the Leaking Underground 
Storage Tank Trust Fund (LUST); State involvement; 
and challenges for Superfund for the future. 


051,631 

PBS0-249509/GAR PC AOS/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
National on Scene Coordinator Directory. 

Nov 89, 81p EPA/9200.5-120 


The directory was developed as a handy reference 
guide to simplify communications and to promote the 
transfer of technical expertise among On Scene Coor- 
dinators (OSCs). In addition to names and phone num- 
bers of OSCs, the directory contains regional and 
headquarters addresses, facsimi le and E-mail num- 
bers; TAT, ERCS, ERNS, and preparedness contracts; 
and a telephone information hotline listing. The direc- 
tory also contains a comprehensive ‘specialty area’ 
index that can be useful reference for contacting OSCs 
or others who have extensive experience in a particu- 
lar response situation or specialized area. 


051,632 

PBS0-249525/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
— under Preauthorization/Mixed Fund- 
ing. 

Directive (Final). 

19 Apr 89, 9p EPA/9225.1-01 


The directive provides interim guidance to assist the 
Regions in clarifying procurement procedures that 
claimants: (1) would be required to implement under 
the CERCLA Response Claims Procedures; and (2) 
may use in order to assure that the costs for which 
their claims are made against the Hazardous Sub- 
stance Superfund will be reimbursed by EPA. 


051,633 

PBS0-249533/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Planning for Sufficient Community Relations (Su- 
perfund Management Review: No. 43A). 

Directive (Final). 

7 Mar 90, 10p EPA/9230.0-08 


The directive provides guidance to Regional staff on 
ot sufficient community relations at all stages 
of the Superfund process. The document identifies 
specific planning activities that have been used suc- 
cessfully in the Regions. 


PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Analytical Review and Oversight. 
Directive (Final). 

18 Oct 88, 7p EPA/9240.0-03 


051,634 
PBS0-249541/GAR 


The directive outlines procedures and responsibilities 
related to review and oversight of Superfund analytical 
data. 


051,635 

PB90-249566/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Delegation of Remedy Selection to Regions. 
Directive (Final). 

24 Mar 86, 7p EPA/9260.1-0S 


The directive presents revisions to the Record of Deci- 
sion (ROD) delegation procedures designed to stream- 
line the process of delegation of remedy selections to 
the Regions, and to achieve the FY ‘86 target of Re- 
gional Administrator signature on 90% of all selection 
of remedy documents. 


051,636 

PBS0-249582/GAR PC A03/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
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Redelegation of Autho under CERCLA and 
SARA. we 


Directive (Final). 
25 May 88, 44p EPA/9260.5-01 


The directive presents a complete set of new and re- 
vised redelegations of authority regarding activities 
under CERCLA and SARA. Published under the signa- 
ture of the AA/SWER, it is the current and definitive 
delegations document for these authorities. Attach- 
ment A contains redelegations of authority to take spe- 
cific actions. Attachment B designates responsibilities 
to exercise concurrence, consult, or receive notice. 


051,637 


PB90-249590/GAR PC A07/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Standard Operating Safety Guides. 

Jul 88, 137p EPA/9285.1-01C 


The report includes the Occupational Safety and 
Health Administration (OSHA) regulations as they 
might apply to hazardous waste workers involved in 
incident response. The edition updates the November 
1984 edition of Standard Operating Safety Guides. 


051,638 


PB90-249624/GAR PC A02/MF A01 

Environmental Protection Agency, Washington, DC. 

Office of Solid Waste and Emergency Response. 

— Off-Site Policy: Providing Notice to Facili- 
ies. 

Final rept. 

12 May 86, 8p OSWER DIRECTIVE-9330.2-05 


The directive assists in providing notice to commercial 
treatment, storage, and disposal (TSDs) facilities 
deemed ineligible to receive CERCLA response 
wastes. Outlines procedures for facilities to submit 
written comments on the application of the policy to 
the conditions alleged at their facility. 


051,639 


PB90-249657/GAR PC A03/MF A01 
Envirenmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

RI/FS improvements Follow-Up. 

Final rept. 

25 Apr 88, 18p EPA/9355.3-05 


The reports directive delineates improvements devel- 
oped for more effective Remedial Investigations/Fea- 
sibility Studies (RI/FS). 


051,640 


PB90-249665/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Results of FY 88 Record of Decision Analysis. 
Directive (Final). 

1 May 89, 10p EPA/9355.3-07 


The directive transmits results of the draft OERR/ 
OWPE analysis of FY-88 Records of Decision (ROD), 
and outlines goals based on the analysis to promote 
ROD consistency and quality to ensure that the reme- 
dial program is conducted consistent with the Super- 
fund Amendments and Reauthorization Act (SARA). 


051,641 


PB90-249673/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Fiscal Year 1990 Regional Coordination Plan and 
Themes for the Remedial Investigation/Feasibility 
Study and Selection of Remedy Process. 

Directive (Final). 

30 Nov 89, 13p EPA/9355.3-08 


The directive describes Headquarter’s Regional Co- 
ordination Plan and communicates key themes for im- 
plementi the Remedial Investigation/Feasibility 
Study (RI/FS) and the selection of remedy process. 


051,642 


PB90-249681/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


051,647 
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Results of FY ‘89 Record of Decision Analysis Su- 
perfund Review implementation 
Product. Recommendation No. 25A. 

Directive (Final). 

30 Mar 90, 20p EPA/9355.3-09 


The directive provides an analysis of FY ‘89 Records 
of Decision (RODs) conducted by the Office of Emer- 
gency and Remedial Response (OERR) and the Office 
of Waste Programs Enforcement (OWPE). The direc- 
tive focuses on the consistency of remedy selection 
decisions with Superfund program expectations as es- 
tablished in the National Contingency Plan (NCP), and 
the quality of ROD documentation. The report high- 
lights improvements in ROD quality and discusses 
trends over the past several years. The report also 
eee for strengthening RODs in 
t re. 


051,643 

PB90-249715/GAR PC A02 

Environmental Protection Agency, Washington, DC. 

Office of Emergency and Remedial Response. 
tification 


Emergency ey ty No System. 
Aug 89, 7p EPA/9360.0-21 


The pamphiet provides general information for the 
public describing the Emergency Response Notifica- 
tion System, the national computer database and re- 
trieval system that is used to store information on re- 
leases of oil and hazardous substances. 


051,644 

PB90-249723/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Revised Interim Final Guidance on Indian Invoive- 
ment in the Superfund Program. 

Directive (Final). 

28 Nov 89, 17p EPA/9375.5-02A 

The directive supplements and references existing 
documentation for EPA Regional personnel and high- 
lights issues specific to the involvement of federally 
recognized Indian tribes in the Superfund program. 


051,645 

PB90-249731/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Involvement of Superfund Program Managers in 
Superfund Response Agreement Audits. 
Directive (Final). 

12 Feb 90, 20p EPA/9375.5-04 

The directive provides general reference information 
to Superfund program managers about the audit proc- 
ess. The information in the Directive pertains primarily 
to audits of Cooperative Agreements, but may be ap- 
plied to audits of Superfund State Contracts (SSCs). 


051,646 

PB90-249749/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of er and Remedial Response. 
Directory of EPA/State Contacts by Specialty. 

Feb 90, 74p EPA/540/8-90/002 


The directory provides a catalog of personnel involved 
in the management of hazardous waste under 
CERCLA to facilitate communication within EPA, and 
between EPA and State offices on issues related to 
State participation in the Superfund program. The Di- 
rectory presents information on personnel who provide 
technical, legal, administrative, and financial expertise 
in support of CERCLA activities. These individuals are 
located in EPA Headquarters and regional offices, 
State environmental protection programs, and perti- 
nent State associations. 


051,647 

PB90-249756/GAR PC A07/MF A01 

PRC Environmental Management, Inc., McLean, VA. 

Superfund Innovative T: Evaluation Pro- 
Tech November 1989. 


gram: nology Profiles, 

Nov 89, 129p EPA/540/5-89/013 

Contract EPA-68-03-3484 

See also report for 1988, PB90-132690. Sponsored by 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 


The document profiles fifty-two demonstration and 
emerging technologies being evaluated under the 
SITE program. Each technology profile contains a de- 
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scription of the technology; a discussion of its applica- 
bility to various wastes; and update on its development 
or demonstration status; and any available demonstra- 
tion results. The document is intended for EPA region- 
al decision-makers and other interested individuals in- 
volved in hazardous waste site cleanups. 


051,648 
PBS90-249772/GAR PC A07/MF A01 
PEI Associates, Inc., Cincinnati, OH. 

Guide for Conducting Treatability Studies under 
CERCLA. 

Interim rept. (Final). 

Dec 89, 134p EPA/540/2-89/058, EPA/9380.0-27 
Contract EPA-68-03-3413 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Emergency and Remedial 
Response. 


The guide describes an approach for conducting treat- 
ability studies that consists of laboratory screening, 
bench-scale testing, and pilot-scale testing. The guide 
also presents a stepwise approach or protocol for con- 
ducting treatability studies for determination of the ef- 
fectiveness of a technology (or combination of tech- 
nologies) in remediating a CERCLA site. 


051,649 

PBS0-249798/GAR PC A01/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Use of Office of Research and Development’s 
Bioremediation Expertise in Superfund Removal 


Program. 

Directive (Final). 

12 Mar 90, 5p EPA/9380.4-01 

The directive establishes a formal mechanism for ac- 
cessing and using the Office of Research and Devel- 
opment’s (ORD) capabilities in the area of bioremedia- 
tion of oil spills, hazardous substance spills, and Su- 
perfund removal actions. 


051,650 

PB90-250150/GAR PC A03/MF A01 
— Univ.-Duluth. Natural Resources Research 
nst. 

Metal Recovery/Removal Using Non-Electrolytic 
Metal Recovery. 

Final rept. 

V. G. Leak. Jul 90, 36p EPA/600/2-90/035 

Prepared in cooperation with Minnesota Technical As- 
sistance Program, Minneapolis, and Minnesota Waste 
Management Board, St. Paul. Sponsored by Environ- 
mental Protection Agency, Cincinnati, OH. Risk Re- 
duction Engineering Lab. 


Radiator repair shops most commonly use hot caustic 
solutions to clean radiator sections prior to resolder- 
ing. The hot caustic, or ‘boil-out’ solutions as they are 
called in the trade, become contaminated with dirt, rust 
flakes, paint flakes and miscellaneous particulate 
debris. In addition, the ‘boil-out’ solutions dissolve 
lead, copper, zinc, and tin from the brass radiator com- 
ponents and the solder used for assembly. A portion of 
the dissolved heavy metals are in true solution where- 
as an important percentage precipitates as metal hy- 
droxide, ‘quasi-colloids’. Cooling the solutions and al- 
lowing the dissolved metals to precipitate and settle 
enables the operator to recycle up to 80 percent of the 
solution. Preliminary test work has shown that sodium 
sulfide added to the caustic ‘enhanced sludge’ solu- 
tion will precipitate the metal hydroxides. The precipi- 
tates are coarse enough to settle out of the solution 
and leave a stripped, clarified liquid. This means that it 
should be feasible to design a precipitation and clarifi- 
cation system that could be used by any small radiator 
repair shop and eliminate this hazardous waste stream 
from the environment. The work was performed be- 
tween May 15, 1987, and June 30, 1988, at the Univer- 
sity of Minnesota, Duluth. 


051,651 
rca 
ersar, inc., 1eld, e 
izati 


PC A07/MF A01 
Waste Minim ion Opportunity Assessment, Fort 
Riley, Kansas. 

Summary rept. Apr 89-Dec 89. 

M. Drabkin, and J. S. Bridges. Jul 90, 133p EPA/ 
600/2-90/031 

Contract EPA-68-C8-0061 

Sponsored by Environmental Protection Agency, Cin- 
cinnati, OH. Risk Reduction Engineering Lab. 


Under the Waste Reduction Evaluations at Federal 
Sites (WREAFS) Program, a waste minimization op- 
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portunity assessment was conducted at a mainte- 
nance operation carried out at one of the U.S. Army 
Forces Command (FORSCOM) Fort Riley, Kansas fa- 
cilities. These facilities generate waste battery acid 
and metals-contaminated alkaline wastewaters. The 
waste minimization assessment developed two recy- 
cling options for these RCRA wastes: (1) Filtration, 
restrengthening and recycling of waste battery acid as 
a replacement for virgin battery acid and, (2) purifica- 
tion and reuse of alkaline detergent solution for auto- 
motive parts cleaning. The payback periods for these 
two waste reduction options are very short and create 
the potential for application of similar waste minimiza- 
tion options in at least ten other U.S. Army FORSCOM 
installations. 


051,652 
PBS0-250622/GAR 
(Order as PB90-250598/GAR, PC —_ 
1) 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Development of Freon Recovery Equipment. 
|. Ishida. c1990, 6p 
Text in Japanese. 
Pub. in Mitsubishi Juko Giho, v27 n2 p157-161 1990. 


For the purpose of protecting the ozone layer around 
the earth, the regulations of Freon consumption was 
enforced in July 1989 in Japan. The countermeasures 
to cope with the — become urgent subject and 
companies using Freon have been studying to de- 
crease Freon consumption. Under such circum- 
stances, the authors have developed and released the 
compact type Freon Recovery Equipment named ‘FR- 
Series’ for the washing machines in the electric and 
precision machinery industries. The solvent recovery 
technology based on more than 30 years experience is 
applied to FR-Series. The features of FR-Series are 
high recovery efficiency of 99% and the recovery of 
high-purity Freon which are achieved by applying the 
combination of two kinds of activated carbon en. 
The one has macro-pore for high concentration of 
Freon gas and the other has micro-pore for low con- 
centration gas. Furthermore, the authors intend to 
study the application of the Freon substitutes. 


051,653 

PB90-252818/GAR PC A03/MF A01 
Instituut voor Cultuurtechniek en Waterhuishouding, 
Wageningen (Netherlands). 

Surface Capping of Waste Disposal Sites with Nat- 
ural Liner Materials. 

J. Hoeks, and A. H. Ryhiner. c1988, 23p ICW-19 
Prepared in cooperation with Winand Staring Centre 
for Integrated Land, Soil and Water Research, Wagen- 
ingen (Netherlands). 


At waste disposal sites the construction of surface 
caps is only efficient if the infiltration of rainwater can 
be reduced significantly. This is only possible with ben- 
tonite or other swelling clay soils, and in certain cases 
the infiltration may become even zero under field con- 
ditions. Field experiments showed no leakage at all 
through a 20 cm surface cap of bentonite during 3.5 
years in spite of large settlements. Since the hydraulic 
conductivity is not a constant at low hydraulic gradi- 
ents, the permeability of clay liners should be ex- 
pressed as annual leakage (in mm/year) under field 
conditions. (Copyright (c) 1988, Institute for Land and 
Water Management Research.) 


051,654 

PB90-253220/GAR 

lIT Research Inst., Chicago, IL. 
Recycling of Electric Arc Furnace Dust. 

G. C. Sresty. May 90, 73p HWRIC-RR-046 
Sponsored by Illinois Dept. of Energy and Natural Re- 
sources, Champaign. Hazardous Waste Research and 
Information Center. 


Electric arc furnace (EAF) dust is one of the largest 
solid waste streams produced by steel mills, and is 
classified as a waste under the Resource Conserva- 
tion and Recovery Act (RCRA) by the U.S. Environ- 
mental Protection Agency (EPA). Successful recycle 
of the valuable metals (iron, zinc, and lead) present in 
the dust will result in resource conservation while si- 
multaneously reducing the disposal problems. Techni- 
cal feasibility of a novel recycling method based on 
using hydrogen as the reductant was established 
under this project through laboratory experiments. 
Sponge iron produced was low in zinc, cadmium, and 
lead to permit its recycle, and nontoxic to permit its 
safe disposal as an alternative to recycling. Zinc oxide 
was analyzed to contain 50% to 58% zinc by weight, 
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and can be marketed for recovering zinc and lead. A 
prototype system was designed to process 2.5 tons 
per day (600 tons/year) of EAF dust, and a preliminary 
economic analysis was conducted. The cost of proc- 
essing dust by this recycling method was estimated to 
be comparable to or lower than existing methods, even 
at such low capacities. 


051,655 


PB90-253659/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Tri-City Industrial Disposal 
Site, Brooks, Kentucky, Region 4. CERCLIS No. 
KYD98 1028350. 

Preliminary rept. 

18 Jul 90, 19p 


The Tri-City Industrial Disposal site, located in Bullitt 
County near Brooks, Kentucky, has been added to the 
National Priorities List (NPL) by the U.S. Environmental 
Protection Agency. The site, a landfill, occupies 12 
acres and includes one, and possibly two, residences 
constructed on the filled area. For purposes of the Pre- 
liminary Health Assessment, the on-site area is consid- 
ered to include two residences. Results of a Site Inves- 
tigation, conducted in 1986 as part of the NPL site 
nomination protocol, and two follow-up studies have 
identified heavy metals and volatile and semivolatile 
— compounds in the wastes, soils (surface and 
subsurface), sediment, and groundwater. Additional in- 
formation is needed to evaluate more fully releases, 
migration, contaminant levels at points of potential 
human exposure. 


051,656 


PB90-253667/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for GBF, Inc., Dump, Antioch, 
Contra Costa County, California, Region 9. CER- 
CLIS No. CAD980498562. 

Preliminary rept. 

18 Jul 90, 13p 


The GBF, Inc., Dump site was proposed for the Nation- 
al Priorities List by Update 7. The site is located in Anti- 
och, Contra Costa County, California. The site is cur- 
rently being operated as a sanitary landfill, but it was 
used previously for the disposal of chemical wastes. 
On-site groundwater is contaminated with high con- 
centrations of volatile organic compounds. The extent 
of off-site groundwater contamination has not been 
determined. Although the area surrounding the site is 
serviced by a public water system, several private 
wells located downgradient of the landfill are used for 
potable and nonpotable purposes. No contamination 
of private wells has been reported. Ambient air moni- 
toring at the site has not detected concentrations of air 
contaminants that pose significant health concerns. 


051,657 


PB90-253683/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Rose Hill Regional Landfill, 
South Kingstown, Rhode Island, Region 1. CER- 
CLIS No. RID980521025. 

Preliminary rept. 

18 Jul 90, 12p 


The Rose Hill Regional Landfill site, South Kingstown, 
Rhode Island, was placed on the National Priorities 
List (NPL) by the U.S. Environmental Protection 
Agency (EPA). Part of this approximately 70-acre site 
is owned by the town of South Kingstown and part is 
owned by a private citizen. The site consists of three 
separate, inactive disposal areas--a solid waste land- 
fill, a bulky waste disposal area, and a sewage sludge 
landfill. Disposal operations began in 1967 and ceased 
in 1983. Ground water has been affected; and munici- 
pal water has been extended to most residents in the 
vicinity of the site. As noted in the Human Exposure 
Pathways Section, human exposure to heavy metals 
and VOCs may occur and may have occurred in the 
past via ingestion of contaminated ground water. 


051,658 


PB90-253691/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 





Health Assessment for Abex Corporation, Ports- 
mouth, Elizabeth County, Virginia, Region 3. CER- 
CLIS No. VAD980551683. 

Preliminary rept. 

24 Jul 90, 12p 


The Abex Corporation site is a former brass and 
bronze foundry located between Green and Washing- 
ton Streets at Randolf Street, in an urban area of 
Portsmouth, Virginia. An alley separates the site into 
two sections. A fenced section to the north, the loca- 
tion of the former casting sands disposal area, has 
apartments on two sides. The southern section con- 
sisted of the office, shop, warehouse, and furnaces. 
Although other metals were detected, the contaminant 
of concern is lead. Lead was detected throughout the 
site, with the highest concentrations found in the cast- 
ing sands. Elevated concentrations of soil lead were 
detected in and around the site with contamination ex- 
tending into the housing areas bordering the site. The 
apartments closest to the site were within 30 to 40 feet 
of the disposal area. The site is of potential public 
health concern because of the potential for exposure 
to lead through soil ingestion and inhalation. 


051,659 

PB90-253709/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Occidental Chemical Cor- 
poration Site, Lower Pottsgrove Township, Mont- 
gomery County, Pennsylvania, Region 3. CERCLIS 
No. PAD980229298. 

Preliminary rept. 

24 Jul 90, 15p 


The Occidental Chemical Corporation Site, located in 
Lower Pottsgrove Township, Montgomery County, 
Pennsylvania, has been included on the U.S. Environ- 
mental Protection Agency’s National Priorities List. 
Several organic compounds and heavy metals, includ- 
ing vinyl chloride, trichloroethene (TCE), arsenic, and 
chromium, have been detected in on-site monitoring 
wells and sediment. On-site process wells have also 
been contaminated with vinyl chloride, trans-1,2-dich- 
loroethene, and TCE. The contamination is apparently 
emanating from the landfills and lagoons. The site is 
considered to be of potential public health concern be- 
cause humans may be exposed to hazardous sub- 
stances at concentrations that may result in adverse 
health effects over time; however, no indication pres- 
ently exists that exposure to contaminants found at the 
site is occurring. 


051,660 

PB90-253717/GAR PC A03/MF A01 
New Jersey State Dept. of Health, Trenton. 

Health Assessment for Imperial Oil Co., Inc./ 
Champion Chemicals, Marlboro Township, Mon- 
mouth County, New Jersey, Region 2. CERCLIS 
No. NJD980654099. 

Final rept. 

30 Jun 90, 15p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The Imperial Oil Company/Champion Chemical (IOC) 
is an oil blending and recovery facility. Imperial Oil was 
engaged in the custom blending of lubricants, primarily 
for the military. The IOC site and its immediate sur- 
roundings have demonstrable contamination of soils, 
surface water, sediments, and groundwater. Among 
the contaminants are PCBs, arsenic, lead, trichloroeth- 
ylene, phthalates, and total petroleum hydrocarbons. 
Public health concerns center around the impact of 
contamination on area water supply, surface water dis- 
charge into recreational areas, and exposure of local 
residents and workers to contaminated soils. 


051,661 

PB90-253725/GAR PC A03/MF A01 
New Jersey Dept. of Environmental Protection, Tren- 
ton. 

Health Assessment for Radiation Technology, Inc., 
Rockaway, Morris County, New Jersey, Region 2. 
CERCLIS No. NJD047684451. 

Final rept. 

30 Jul 90, 13p 

Prepared in cooperation with New Jersey State Dept. 
of Health, Trenton. Sponsored by Agency for Toxic 
Substances and Disease Registry, Atlanta, GA. 


Radiation Technology, Incorporated (RTI) is currently 
on the National Priorities List. The RTI property is lo- 
cated at 108 Lake Denmark Road, in Rockaway Town- 
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ship, Morris County, New Jersey. Beginning in 1980, 
the New Jersey Department of Environmental Protec- 
tion (NJDEP) and the Rockaway Township Health De- 
partment (RTHD) conducted numerous facility and 
area inspections of the RTI site. NJDEP undertook a 
Remedial Investigation/Feasibility Study (RI/FS) in 
1986. Groundwater sampling results from Phase | of 
RI/FS revealed excessive amount of VOCs in the RTI 
study area. The potential human exposures may in- 
clude ingestion of the VOCs-contaminated well water, 
dermal absorption and/or inhalation from cleaning or 
showering activities. 


051,662 

PBS0-253733/GAR PC A03/MF AO1 
New Jersey State Dept. of Health, Trenton. 

Health Assessment for Ewan Property, Shamong 
Township, Burlington County, New Jersey, Region 
2. CERCLIS No. NJD980761365. 

Final rept. 

30 Jul 90, 13p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The Remedial Investigation (Rl) and the Feasibility 
Study (FS) of the Ewan Property site have been com- 
pleted. A Record of Decision (ROD) was signed on 
September 29, 1988. The alternative that will be used 
to remediate the site has been discussed with con- 
cerned citizens at a public meeting in August 1988. At 
this stage of the study the objectives of the Health As- 
sessment are to: assess the potential current and past 
effects of the site on public health, evaluate if the se- 
lected remedial alternative adequately addresses 
public health issues, identify any information or data 
gaps, evaluate if implementation of the remedial alter- 
native could potentially adversely impact public health, 
identify and recommend immediate actions that could 
be taken to reduce the public health impacts of the site 
and site remediation, and assess whether a health 
study of the site is indicated. 


051,663 

PBS0-253741/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 

Health Assessment for Intersil, Inc./Siemens Com- 
ponents, Cupertino, Santa Clara County, Califor- 
nia, Region 9. CERCLIS No. CAD041472341. 
Preliminary rept. 

18 Jul 90, 13p 


The Intersil, Inc./Siemens Components site was pro- 
posed for the National Priorities List by the Update 7 
list. The site is located in Cupertino, Santa Clara 
County, California. The site consists of two adjacent 
facilities that manufactured semiconductors. Waste 
solvents from the facilities have contaminated on-site 
soils and the underlying aquifer. High concentrations 
of several volatile organic compounds (VOCs) were 
detected in groundwater from on-site monitoring wells. 
The use of VOC-contaminated water in the home 
could lead to exposures by ingestion, inhalation, or 
dermal contact. Low concentrations of VOCs were de- 
tected in water from one well used by the Santa Clara 
municipal water system. However, the concentrations 
of contaminants in water from this well do not pose a 
significant health risk. The site is of potential public 
health concern because of possible human exposure 
to site-related hazardous substances. However, there 
are no data to indicate that the public is currently being 
exposed to site-related contaminants at levels of 
health concern. 


051,664 

PB90-253816/GAR PC A02/MF A01 
Environmental Research Lab., Athens, GA. 
Assessment of Tentatively Identified Compounds 
in Superfund Samples. 

Environmental research brief. 

J. M. Long, and J. M. McGuire. Jun 90, 9p EPA/600/ 
M-89/030 


Stored mass spectral data for 27 semivolatile samples 
analyzed by 7 private laboratories under contract with 
the U.S. Environmental Protection Agency were reana- 
lyzed at the Environmental Research Laboratory, 
Athens, GA (AERL). Results of the reanalysis were 
compared with the original contract laboratory data. In 
instances where specific compound identifications had 
been made by a contract laboratory, AERL identifica- 
tions agreed 36% of the time, disagreed with the iden- 
tification 11% of the time, disagreed on the presence 
of the GC peak 19% of the time, or concluded that 
data were insufficient for identification 34% of the 
time. 


051,668 
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051,665 


PB90-254293/GAR PC A12/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 

Superfund Record of Decision (EPA Region 1): 
New Bedford, MA. (First Remedial Action), March 


1990. 
6 Apr 90, 251p EPA/ROD/R01-90/045 


The New Bedford site is a harbor area in the port city of 
New Bedford, Massachusetts, approximately 55 miles 
south of Boston. Two electrical capacitor manufactur- 
ing facilities, the Aerovox facility and the Cornell-Dubi- 
lier Electronics facility, are located along the New Bed- 
ford Harbor and, were major PCB users from the 
1940s to 1978, when EPA banned the use of PCBs. 
These manufacturers released PCB-contaminated 
wastewater onto shoreline mudflats and into the 
harbor. As a result of the widespread PCB contamina- 
tion, the State closed three fishing areas in the harbor 
in 1979, resulting in the loss of approximately 18,000 
acres of productive lobstering ground. Between 1982 
and 1985, EPA and the Coast Guard posted warnings 
—a the public of fishing and swimming restric- 
tions. The site has been divided into three study areas 
which include the Hot Spot area, the Acushnet River 
Estuary, and the Lower Harbor and Upper Buzzards 
Bay. This Record of Decision (ROD), the first of two 
operable units, is an interim remedy and addresses the 
5-acre Hot Spot area, located along the western bank 
¢ n Acushnet River Estuary adjacent to the Aerovox 
facility. 


051,666 


PB90-254301/GAR PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 3): C 
= R Battery, VA. (First Remedial Action), March 
Final rept. 

30 Mar 90, 65p EPA/ROD/RO03-90/085 


The 11-acre C and R Battery site is a former battery- 
sawing and shredding facility in Chesterfield County, 
Virginia. Open fields and woods border the site on the 
north, south, and west, a small fuel oil distributor bor- 
ders the site on the east, and the James River is ap- 
proximately 650 feet north of the site. From the early 
1970s to 1985 the facility was used to recycle discard- 
ed batteries. Site operations included draining battery 
acids into onsite ponds, recovering and stockpiling 
lead and lead compounds from the batteries, and 
shredding and stockpiling battery casings onsite. The 
State in monitoring the site in the late 1970s and 
detected elevated lead levels in the soil, surface water, 
and ground water. The selected remedial action for 
this site includes the demolition of a concrete pad and 
dismantlement of a storage shed followed by offsite 
disposal of the debris, and offsite treatment, if neces- 
sary, of surface water from the drainage ditch prior to 
the excavation of contaminated soil and sediment. 


051,667 

PB90-254319/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 3): 
Westline, PA. (First Remedial Action) (Amend- 
ment), March 1990. 

30 Mar 90, 11p EPA/ROD/R03-90/086 

See also PB87-183786. 


The Westline site is a former chemical plant in the rural 
community of Westline, LaFayette Township, McKean 
County, Pennsylvania. The Day Chemical Company 
deposited tar material containing phenolic compounds 
and PAHs into onsite lagoons and into small canals to 
allow the tar material to migrate downhill towards the 
banks of Kinzua Creek. Although a 1986 Record of De- 
cision (ROD) addressed the remediation of an addi- 
tional 2,340 tons of tar and soil found in an onsite tar 
pit and in some of the interpersed tar deposits along 
Kinzua Creek, there was still an estimated 4,000 tons 
of tar material left at the site in the areas planned for 
excavation. Most of the remaining tar, however, is 
three feet below the surface and is not a dermal con- 
tact threat. The selected remedial action for the ROD 
amendment is no further action. 


051,668 


PB90-254335/GAR PC AO5S/MF A01 
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Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Response. 
Superfund Record of Decision (EPA Region 2): 
oo Steel, NJ. (First Remedial Action), March 
29 Mar 90, 97p EPA/ROD/RO2-90/100 


The 200-acre Roebling Steel site is a former steel wire 
and cable manufacturing facility in the village of Roe- 
bling, Florence Township, Burlington County, New 
Jersey. From 1906 to 1982, the facility was operated 
primarily to produce steel products, but in recent years, 
portions of the site have been used for various other 
industrial operations that have resulted in the onsite 
generation, storage, or burial of raw materials and 
wastes. From 1987 to 1988, EPA performed a second 
removal action. These areas include the remaining 
drums and exterior tanks, transformers containing 
PCB-contaminated oils, a baghouse dust pile, chemi- 
cal piles, tires, and the soil under the water tower in 
Roebling Park. 


Not available NTIS 
National Bureau of Standards (NML), Gaithersburg, 
MD. Chemical Thermodynamics Div. 
Chlorine Mass Balance in the Combustion of 
Refuse-Derived Fuel. 
Final rept. 
K. L. Churney, A. E. Ledford, T. J. Buckley, and E. S. 
Domalski. 1988, 10p 
Pub. in Proceedings of Biennial National Waste Proc- 
essing Conference on Technical Communication: A 
Key to the Future (13th), Philadelphia, PA., May 1-4, 
1988, p47-56. 


Chiorine mass balance studies have been carried out 
in the combustion of municipal solid waste (MSW) 
using the combustor of the NBS multikilogram capacity 
flow calorimeter. This arrangement allows for a more 
accurate examination of the combustion chemistry of 
MSW than is possible in a real-world incinerator. The 
changes in the distribution of chlorine between the 


volatile and the nonvolatile combustion products 
caused by the addition of lime to the MSW are dis- 
cussed. 


051,670 

PB90-255449/GAR PC A04/MF A01 
Management Associates, Natick, MA. 

Mobile Incineration: An Analysis of the Industry. 

30 Jun 89, 67p EPA/530/SW-90/076 

Contract EPA-68-01-7053 

Prepared in cooperation with Versar, Inc., Springfield, 
VA. Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Solid Waste. 


The report examines the mobile incineration industry, 
including the supply of and demand for mobile inciner- 
ation and an assessment of the incineration market. It 
was prepared based on a need to examine mobile in- 
cineration that became apparent during the Environ- 
mental Protection Agency’s (EPA) analysis of hazard- 
ous waste treatment capacity. EPA wanted to evaluate 
whether mobile incinerators can absorb the demand 
that other treatment facilities, such as fixed-based in- 
cinerators, cannot handle. 


051,6. 

PB90-257494/GAR PC A03/MF A01 
Agency for Toxic Substances and Disease Registry, 
Atlanta, GA. 
Health Assessment for Waste Engineering, Inc., 
Sanitary Landfill, Andover, Minnesota, Region 5. 
CERCLIS No. NMD9806091 192 (Amended). 

Final rept. 

26 Apr 88, 12p 

See also P390-100306. 


Waste Disposal Engineering Inc. Sanitary Landfill 
(WDE), is an NPL site located 20 miles north of Minne- 
apolis in the City of Andover. The 173-acre site was 
used to landfill municipal refuse and industrial wastes. 
Volatile organic compounds and lime sludge are the 
predominant contaminants present at the landfill. The 
area immediately around the site is characterized by 
low density housing, agriculture, and some commercial 
development. The remedial action proposed in the 
Record of Decision (ROD) will address —_—_ for 
Toxic Substances and Disease Registry (ATSDR’s) 
major health concerns for the site. However, prior to 
cap completion, there is public health concern regard- 
ing inhalation and dermal absorption of lime sludge 
(particularly to the fugitive dust generated) and vapors, 
as well as ingestion exposure to the lime sludge. 
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051,672 

PB90-502618/GAR CP DO1 

Environmental Protection Agency, Washington, DC. 

Office of Waste Programs Enforcement. 

Site Enforcement Tracking System (SETS) (Region 

1) (for Microcomputers). 

Data file. 

Aug 90, 2 diskettes EPA/DF/DK-90/044 

System: IBM PC/AT; MS DOS 3.3 operating system, 
0 

The datafile is contained on two 1.2M, 5 1/4 inch dis- 

kettes, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 1 includes Connecticut, 
Maine, Massachusetts, New Hampshire, Rhode 
Island, and Vermont. 


051,673 

PB90-502626/GAR CP DO1 
Environmental Protection Agency, ~ etic DC. 
Office of Waste Programs Enforcement 

Site Enforcement Tracking System (SETS) (Region 
2) (for Microcomputers). 

Data file. 

Aug 90, 1 diskette EPA/DF/DK-90/045 

= IBM PC/AT; MS DOS 3.3 operating system, 
The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 2 includes New Jersey, New 
York, Puerto Rico, and the Virgin Islands. 


051,674 

PB90-502634/GAR CP DO1 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 

Site Enforcement Tracking System (SETS) (Region 
3) ay! ceed 

Data file. 

Aug 90, 1 diskette EPA/DF/DK-90/046 

= IBM PC/AT; MS DOS 3.3 operating system, 


The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 


used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 3 includes Delaware, District 
of Columbia, Maryland, Pennsylvania, Virginia, and 
West Virginia. 


051,675 


PB90-502642/GAR CP DO1 
Environmental Protection Agency, are DC. 
Office of Waste Programs Enforcement 

Site Enforcement Tracking System (SETS) (Region 
4) (for Microcomputers). 

Data file. 

Aug 90, 1 diskette EPA/DF/DK-90/047 

— IBM PC/AT; MS DOS 3.3 operating system, 
The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 4 includes Alabama, Florida, 
Georgia, Kentucky, Mississippi, North Carolina, South 
Carolina, and Tennessee. 


051,676 

PB90-502659/GAR CP DO1 
Environmental Protection Agency, on DC. 
Office of Waste a Enforcement 

Site Enforcement Tracking System (SETS) (Region 
5) (for Microcomputers). 

Data file. 

Aug 90, 2 diskettes EPA/DF/DK-90/048 

—” IBM PC/AT; MS DOS 3.3 operating system, 
640K. 

The datafile is contained on two 1.2M, 5 1/4 inch dis- 
kettes, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 5 includes Illinois, Indiana, 
Michigan, Minnesota, Ohio, and Wisconsin. 


051,677 


PB90-502667/GAR CP DO1 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 





Site Enforcement Tracking System (SETS) (Region 
6) (for Microcomputers). 

Data file. 

Aug 90, 1 diskette EPA/DF/DK-90/049 

=" IBM PC/AT; MS DOS 3.3 operating system, 
The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCIl. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
pee | of any party for the hazard or contamination at 
any CERCLA site. Region 6 includes Arkansas, Louisi- 
ana, New Mexico, Oklahoma, and Texas. 


051,678 

PB90-502675/GAR CP DO1 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 

Site Enforcement Tracking System (SETS) (Region 
7) (for Microcomputers). 

Data file. 

31 Jul 90, 1 diskette EPA/DF/DK-90/050 

— IBM PC/AT; MS DOS 3.3 operating system, 
The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCIi. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 7 includes lowa, Kansas, 
Missouri, and Nebraska. 


051,679 

PB90-502683/GAR CP DO1 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 

Site Enforcement Tracking System (SETS) (Region 
8) (for Microcomputers). 

Data file. 

31 Jul 90, 1 diskette EPA/DF/DK-90/051 

— IBM PC/AT; MS DOS 3.3 operating system, 
640K. 

The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
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and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 8 includes Colorado, Mon- 
tana, North Dakota, South Dakota, Utah, and Wyo- 
ming. 


051,680 

PBS0-502691/GAR CP Do1 
Environmental Protection Agency, Washington, DC. 
Office of Waste ——— Enforcement. 

Site Enforcement Tracking System (SETS) (Region 
9) (for Microcomputers). 

Data file. 

Aug 90, 1 diskette EPA/DF/DK-90/052 

= IBM PC/AT; MS DOS 3.3 operating system, 
The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search ‘to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 9 includes American 
Somoa, Arizona, California, Guam, Hawaii, Midway, 
Nevada, Northern Marianas, Pacific Islands, Trust Ter- 
ritories, and Wake Island. 


051,681 

PBS0-502709/GAR CP Do1 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 

Site Enforcement Tracking System (SETS) (Region 
10) (for Microcomputers). 

Data file. 

31 Jul 90, 1 diskette EPA/DF/DK-90/053 

— IBM PC/AT; MS DOS 3.3 operating system, 
The datafile is contained on one 1.2M, 5 1/4 inch dis- 
kette, high density. File format: ASCII. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential! financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. Region 10 includes Alaska, Idaho, 
Oregon, and Washington. 


051,682 
PBS0-591780/GAR 
Environmental Protection Agency, Washington, DC. 
Office of Waste ie Enforcement. 


Subscription 


Site Enforcement Tracking System (SETS) (Nation- 
al) (for Microcomputers). 

Data file. 

31 Jul 90, 12 diskettes 

System: IBM PC/AT; MS DOS 3.3 operating system, 
640K. For system on magnetic tape, see PB90- 
591790. 
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The datafile is contained on twelve 1.2M, 5 1/4 inch 
diskettes, high density. File format: ASCII. Available on 
subscription, U.S., Canada and Mexico price $920.00/ 
year; price for others $1840.00/year. Also available on 
demand as PB90-591781 for DOS. Issued quarterly. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. 


051,683 

PB90-591790/GAR Subscription 
Environmental Protection Agency, Washington, DC. 
Office of Waste Programs Enforcement. 

Enforcement Tracking System (SETS) (Nation- 
al). 

Data file. 

31 Jul 90, mag tape 

System: IBM 3090; ESA 3.1.3 operating system. For 
system on diskette, see PB90-591780. 

Available in 9-track EBCDIC character set, 1600 bpi. 
Available on subscription, U.S., Canada and Mexico 
price $880.00/year; all others $1760.00/year. Also 
available on demand as PB90-591791, price T02 for 
either 1600 or 6250 bpi. issued quarterly. 


When expending Superfund monies at a CERCLA 
(Comprehensive Environmental Response, Compen- 
sation and Liability Act) site, EPA must conduct a 
search to identify parties with potential financial re- 
sponsibility for remediation of uncontrolled hazardous 
waste sites. EPA regional Superfund Waste Manage- 
ment Staff issue a notice letter to the potentially re- 
sponsible party (PRP). Data from this notice letter is 
used to form the Site Enforcement Tracking System 
(SETS). This data includes PRP name and address, a 
company contact person, the date the notice was 
issued, and the related CERCLA site name and identi- 
fication number. SETS was created by EPA to track 
PRP identification at both NPL (National Priority List) 
and non-NPL sites. SETS does not address the range 
of other administrative duties related to tracking the 
PRP. These lists represent EPA’s preliminary findings 
on the identities of PRPs. Inclusion on these lists does 
not constitute a final determination concerning the li- 
ability of any party for the hazard or contamination at 
any CERCLA site. 
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051,684 

AD-A222 754/4/GAR PC AO5/MF A01 
Weston (Roy F.), Inc., West Chester, PA. 

Task Order Enhanced Preliminary Assessment, 
New Orleans Military Ocean Terminal, New Orle- 
ans, Louisiana. 

Final rept. Oct-Dec 89. 

Dec 89, 96p CETHA-BC-CR-89354 

Contract DAAA15-88-D-0007 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


A preliminary assessment was conducted at the New 
Orleans Military Ocean Terminal (New Orleans MOT), 
which is planned for inclusion in the Base Closure Pro- 
gram. New Orleans MOT is located at the intersection 
of the Mississippi River and the Inner Harbor Naviga- 
tion Canal within the corporate limits of New Orleans, 
Louisiana. No environmentally significant operations 
(ESOs) were observed during the site visit on 24 Octo- 
ber 1989 or during follow-up interviews that would re- 
quire immediate action. A geophysical survey is rec- 
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ommended to confirm the presence of three possible 
tanks on the property. All transformers should be 
tested for polychlorinated biphenyls. Asbestos sam- 
pling is recommended for all buildings. Soil samples 
should be obtained along existing and prior rail lines 
and near the vehicle wash rack. The sediments under 
the berths should be sampled. The objective of the 
sampling is to detect possible contamination from past 
releases. (JES) 


051,685 
AD-A223 057/1/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 
Field Evaluation of the Quality of Effluent from 
Confined Dredged Material Disposal Areas: Sup- 
wena Study - Houston Ship Channel. 

inal rept. 
E. L. Thackston, and M. R. Palermo. May 90, 50p 
Rept no. WES/TR/EL-D-90-9 


Intended to supplement several previous studies, this 
report describes the results of a field evaluation of the 
method for predicting containment area effluent quality 
for a dredging project on the Houston Ship Channel. 
The project and field data collection process are ex- 
plained, along with details of laboratory tests run sedi- 
ment and water samples. The resulting prediction of 
the tests are compared to the measured field data, and 
conclusions are drawn. This study furnished further 
verification of validity, accuracy, and usefulness of the 
predictive method, especially in cases of consideration 
of highly unusual local conditions. Keywords: Confined 
disposal; Contaminants; Dredged material; Effluent; 
Elutriate test; Water quality. (sdw) 


051,686 

AD-A223 136/3/GAR PC A14/MF A02 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion 


General Design Memorandum, Gulfport Harbor, 
Mississippi. Design Memorandum Number 1. Ap- 
pendix E. Thin-Layer Disposal. 

Final rept. 

S. |. Rees. Jun 89, 302p Rept no. COESAM/PDFC- 
89/08 

Appendix E to AD-A223 132. See also Appendix F, 
AD-A223 137. Original contains color plates: All DTIC 
reproductions will be in black and white. 


This report presents the results of a one year monitor- 
ing program of the impacts associated with the thin- 
layer disposal of 50,000 cubic yards of new work 
dredged material in Mississippi Sound. The object of 
thin-layer disposal is two fold: (1) the placement of 
dredged material in open water in a layer 12 inches 
thick or less and (2) reduction of short term impacts to 
the aquatic ecosystem. Results of this monitoring pro- 
gram indicate that: (1) It is possible to control lift-thick- 
ness during open water disposal. (2) Recovery of 
benthos following a December disposal operation 
— as early as 6-weeks post disposal abundances 

ithin the disposal area are similar to non-disposal 
areas. (3) Recruitment to the disposal area, following 
the December disposal, was mediated by adult migra- 
tion, followed by spring larval settlement. Keywords: 
Thin layer disposal; Environmental monitoring; Water 
quality; Bathymetry; Macrofauna; Fishery; Vertical 
sediment profile. (jhd) 


051,687 

DE$0008224/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

initial inverse calibration of the ground-water flow 
model for the Hanford unconfined aquifer. 

E. A. Jacobson, and M. D. Freshly. Mar 90, 45p 
PNL-7144 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Large volumes of process cooling water are dis- 
charged to the ground form U.S. Department of Energy 
(DOE) nuclear fuel processing operations in the cen- 
tra! portion of the Hanford Site in southeastern Wash- 
ington. Over the years, these large volumes of waste 
water have recharged the unconfined aquifer at the 
Site. This artificial recharge has affected ground-water 
levels and contaminant movement in the unconfined 
aquifer. Ground-water flow and contaminant transport 
models have been applied to assess the impacts of 
site operations on the rate and direction of ground- 
water flow and contaminant transport in unconfined 
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aquifer at the Hanford Site. The inverse calibration 
method developed by Neuman and modified by Jacob- 
son was applied to improve calibration of a ground- 
water flow model of the unconfined aquifer at the Han- 
ford Site. All information about estimates of hydraulic 
properties of the aquifer, hydraulic heads, boundary 
conditions, and discharges to and withdrawals form 
the aquifer is included in the inverse method to obtain 
an initial calibration of the ground-water flow model. 
The purpose of this report is to provide a description of 
the inverse method, its initial application to the uncon- 
fined aquifer at Hanford, and to present results of the 
initial inverse calibration. 28 refs., 19 figs., 1 tab. 


051,688 


DE90010450/GAR PC A09/MF A01 
National Research Council, Washington, DC. Geo- 
physics Study Committee. 

creel contamination. Studies in geophys- 
ics. 

1984, 179p DOE/ER/12018-T8 

Contract FG01-82ER12018 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This study is part of a series of studies in geophysics 
that have been undertaken for the Geophysics Re- 
search Forum by the Geophysics Study Committee. 
One purpose of each study is to provide assessments 
from the scientific community to aid policymakers in 
decisions on a societal problem that involve geophys- 
ics. An important part of such assessments is an eval- 
uation of the adequacy of current geophysical knowl- 
edge and the appropriateness of current research pro- 
grams as a source of information required for those 
decisions. The study addresses our current scientific 
understanding of groundwater contaminant transport 
--- both by theory and by investigation of contaminated 
aquifers. The study also looks at many of the funda- 
mental questions and uncertainties that require addi- 
tional scientific research for the prediction of contami- 
nant transport and the control of groundwater contami- 
nation. This volume contains 14 papers. Individual 
= are indexed separately on the energy data 
ase. 
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DE90010540/GAR 
Argonne National Lab.., IL. 
Assessing cumulative impact on fish and wildlife in 
the Salmon River Basin, Idaho. 

J. S. Irving, and M. B. Bain. 1989, 30p CONF- 
8910325-1 

Contract W-31109-ENG-38 

Oak Ridge National Laboratory life sciences symposi- 
um (9th), Knoxville, TN (USA), 24-27 Oct 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


The National Environmental Policy Act of 1969 (NEFA) 
alluded to cumulative impacts although no formal defi- 
nition was recognized until 1978 when the Council on 
Environmental Quality addressed the issue. When The 
Federal Energy and Regulatory Commission (FERC) 
received over 1200 applications for hydroelectric 
projects in the Pacific Northwest, Federal and State 
Agencies, Indian tribes and environmental groups 
became concerned that numerous small develop- 
ments could have significant potential cumulative im- 
pacts on fish and wildlife resources. In response to this 
concern, the FERC developed the Cluster Impact As- 
sessment Procedure (CIAP). The CIAP consisted of 
public scoping meetings; interactive workshops de- 
signed to identify projects with potential for cumulative 
effects, resources of concern, available data and prep- 
aration of a NEPA document. The procedure was 
modified to assess the cumulative impacts of fifteen 
hydroelectric projects in the Salmon River Basin, 
Idaho. The methodology achieved its primary objective 
of evaluating the impact of multiple hydroelectric de- 
velopments on fish and wildlife resources. This paper 
describes an application of a structured multiproject 
assessment method in the context of the CIAP to 
evaluate the cumulative impact of 15 small-scale hy- 
droelectric projects in the Salmon River Basin of 
Idaho. 22 refs., 2 figs., 4 tabs. 
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DE90010626/GAR PC A04/MF A01 
Saint Charles County Water Dept., St. Charles, MO. 


St. Charles County well field monitoring project. 
Quarterly report, January-March 1990. 

Progress rept. 

S. M. Remington. 1990, 58p DOE/OR/21864-4 
Contract FG05-890R21864 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The yearly chemical analyses on all the St. Charles 
County productions wells, the observation wells, and 
all of the Department of Energy wells, were not taken 
in January because the DOE did not get final approval 
for their new contract for analyses. Instead the regular 
monthly samples were taken. The results from the 
sampling done on December 18, 1989 were received 
from MetaTrace. They are appended. The well sam- 
pled was RMW-2. All the results were normal with 
either no detections or figures which did not deviate 
from prior readings to any large degree. 
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DE90010857/GAR PC A03/MF A01 
Minerals Management Service, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 
Concentrations of metals in Norton Sound sea- 
water samples and human hair samples, 1989. 

E. A. Crecelius, C. W. Apts, and B. K. Lasorsa. Apr 
90, 37p PNL-7335, OCS/MMS-90-0010 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A limited survey conducted in the summer of 1989 in- 
dicted that concentrations of seven metals(As, Cd, Hg, 
Ni, Pb, Zn) in Norton Sound seawater are typical of 
coastal seawater. Of particular interest was Hg, which 
was determined to be in the range of 1 to 2 ng/L. Pacif- 
ic Northwest Laboratory staff sampled seawater near 
Nome in June and September 1989. These seawater 
samples and sediment samples were analyzed for 
trace metals with the following objectives: to deter- 
mine the concentrations of metals in surface and 
bottom water within 30 miles of Nome, to determine 
the concentrations of metals up-current and down-cur- 
rent of the BIMA gold dredge while the dredge was 
operating, to compare the U.S. Environmental Protec- 
tion Agency (EPA) total recoverable digestion tech- 
nique for the analysis of metals in seawater with other 
analytical-chemical methods, and to determine the 
concentrations of metals in sediment elutriates. In a 
related issue, few data were available on the levels of 
mercury and arsenic in Nome residents through 1988. 
To fill this data need, samples of hair collected from 
Nome women of child-bearing age were analyzed to 
determine the concentrations of mercury and arsenic. 
13 refs., 1 fig. 12 tabs. (ERA citation 15:033188) 
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DE90011063/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Evaluating direct toxicity and food-chain effects in 
— systems using natural periphyton commu- 
nities. 

H. L. Boston, W. R. Hill, and A. J. Stewart. 1990, 39p 
CONF-9004197-1 

Contract ACO5-840R21400 

Symposium on use of plants for toxicity assessment 
(2nd), San Francisco, CA (USA), 23-24 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Periphytic algae are a ubiquitous and ecologically im- 
portant component of many rivers and streams and 
are useful for assessing toxicity. We studied periphy- 
ton communities in several streams near Oak Ridge 
National Laboratory in Tennessee as part of a biologi- 
cal monitoring program. Periphyton was used to identi- 
fy stream reaches with ambient toxicity, characterize 
conditions for the growth of periphyton and other 
aquatic biota, and evaluate contaminant transport and 
toxicity through food-chain interactions. 37 refs., 6 
figs., 4 tabs. (ERA citation 15:033139) 
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DE90011411/GAR PC A04/MF A01 
pone Dakota Univ., Grand Forks. Energy Research 
inter. 





Removal of color and residual chemical oxygen 
demand from synfuel wastewater. Final technical 
report, April 1, 1987-March 31, 1988 including 
Quarterly technical progress report, January- 
March 1988. 

J. R. Gallagher, T. M. San, and G. G. Mayer. Jun 88, 
52p DOE/MC/10637-2827-Task-6.4 

Contract FC21-86MC10637 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Color has been classified as a “nonconventional” 
water pollutant by the Clean Water Act of 1977. This 
designation allows the government to regulate the 
amount of color in discharged effluent where warrant- 
ed. Discharged color detracts from the aesthetic value 
of the receiving water, and can be a source of public 
concern. Color may also have negative effects on 
aquatic life due to decreased light transmittance and 
toxic effects. The production of synthetic natural gas 
from coal results in a wastewater with high levels of 
phenols, ammonia, and organics. This wastewater re- 
quires a multiple-stage treatment process to meet dis- 
charge regulations. Treatment processes commonly 
used for coal conversion wastewaters include solvent 
extraction, stream stripping, and biological oxidation 
and nitrification. An additional concern with these 
wastewaters is the presence of color. High levels of 
color are common in coal conversion wastewaters, 
even subsequent to secondary treatment. Since the 
discharge of colored water presents an environmental 
concern as discussed above, the need for economical, 
effective methods to remove this color exists. The ob- 
jective of this research is to evaluate color removal 
from a coal conversion wastewater by solvent extrac- 
tion, adsorption, and biological methods. 15 refs., 9 
figs., 9 tabs. (ERA citation 15:033882) 


051,694 

DE90785036/GAR PC A09/MF A01 
Internationale Kommission zum Schutze des Rheins 
gege Verunreinigung, Koblenz (Germany, F.R.). 
Internationale Kommission zum Schutze des 
Rheins gegen Verunreinigung. Taetigkeitsbericht 
1988. (International Commission for the Protection 
can Rhine River Against Pollution. Annual report 


Progress rept. 

1989, 195p ETDE-mf-0785036 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The 1988 report reviews the activities of the Commis- 
sion and gives an outline of the water quality of the 
Rhine river and its development in the last few years. 
(orig.). 


051,695 

MIC-90-03114/GAR PC E12/MF E01 
Environmental Protection Service, Ottawa (Ontario). 
Pacific Region. 

Environmental quality of receiving waters at 
United Keno Hill Mines Ltd., Elsa, Yukon. 

Sy oes program report no. 89-04. 

D. Davidge, and G. Mackenzie-Grieve. c1989, 109p 


An investigation of water quality, stream sediments 
and aquatic invertebrate populations was carried out 
July 9-10 and August 21-22, 1985 in the South 
McQuesten River watershed in the vicinity of United 
Keno Hill Mine at Elsa, Yukon to determine if any sig- 
nificant impact from the mining and milling operations 
was detectable in the receiving waters of Flat Creek, 
Christal Creek and the South McQuesten River. The 
information from this survey is compared with that from 
2 previous surveys conducted in 1974/75 and in 1980. 
The parameters found to exceed recommended levels 
for drinking water or which are known to be toxic to 
freshwater invertebrates and fish are identified and 
discussed. Pollution trends which can be attributed to 
mine activities are also identified. 


051,696 

Mic-90-03132/GAR PC E07/MF E01 
Environmental Protection Service, West Vancouver 
(British Columbia). Pacific and Yukon Region. 

Marine monitoring at the Crofton, B.C. pulpmill: 
November, 1983 and April, 1986. 

A. G. Colodey, and J. G. Tyers. c1987, 74p 


Environment Canada regularly monitors environmental 
quality at selected industrial and reference sites along 
the B.C. coastline to detect changes in marine environ- 
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mental quality. This report presents data collected on 
Nov. 22, 1983 and on April 10, 1986 from the Stuart 
Channel area in the vicinity of the B.C. Forest Products 
kraft pulp mill located near Crofton, B.C. on southeast 
Vancouver Island. The report describes the mill oper- 
ations and receiving environment; the materials and 
methods for both water and sediment sampling; the 
results on water, sediment and biota; and future moni- 
toring requirements. 


051,697 

MIC-90-03174/GAR PC E07/MF £01 
Inland Waters Directorate, Moncton (New Brunswick). 
Water Quality Branch. 

St. Croix River water quality report, 1987-88. 
Annual publication. 

H. S. Bailey. c1989, 62p 


Results of the 1987/88 St. Croix River water quality 
monitoring program. Physical parameter values, as 
well as major ion, nutrient and heavy metal concentra- 
tions are given for 3 sampling stations from November 
1987 to November 1988. Provisional data from the 
Milltown automatic water quality monitor are presented 
from January to December 1988. 


051,698 

MIC-90-03218/GAR PC E07/MF E01 
Department of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 

Physical effects of suspended solids on marine 
and estuarine fish and marine shellfish, with spe- 
cial reference to ocean dumping: A literature 
review. 

Canadian technical report of fisheries and aquatic 
sciences no. 1681. 

J. A. Appleby, and D. J. Scarratt. c1989, 41p SSC-FS 
97-6/1681E 


Literature concerning the lethal and sublethal effects 
of suspended solids on marine and estuarine fish and 
shellfish is reviewed, with reference to ocean and 
coastal zone dredging and dumping where applicable. 
The review was prepared to aid in the comprehensive 
review and assessment of ocean dumping and dredg- 
ing project applications and other related issues. 


051,699 

MIC-90-03228/GAR PC E12/MF E01 
Ontario Ministry of the Environment, Toronto. Corpo- 
rate Resources Div. 

Monitoring costs and their implications for direct 
dischargers in the Ontario mineral industry: Group 
B, industrial minerals sector. 

c1989, 120p ISBN-0-7729-6421-1 


The Municipal-industrial Strategy for Abatement 
(MISA) is intended to achieve the virtual elimination of 
toxic contaminants in municipal and industrial dis- 
charges into waterways. Economic assessments are a 
fundamental component of the MISA program by de- 
termining the magnitude of the costs and benefits of 
various regulations and other program elements, their 
distribution, and by determining the least-cost mecha- 
nisms. This report presents estimates of the incremen- 
tal costs to industrial minerals plants which are direct 
dischargers subject to the MISA monitoring regula- 
tions. A total of 72 firms with 125 Ontario plant loca- 
tions are affected, covering cement, chemical lime, 
clay and shale, graphite, gypsum, magnesium, quar- 
ries, sand and gravel and talc. Capital and operating 
and maintenance costs are estimated by firm for each 
of sampling requirements, flow measurement, routine 
analyses, characterization analyses, toxicity testing 
and reporting. 


051,700 
MIC-90-03231/GAR 
Ontario Ministry of the Environment, Toronto. Quality 
Assurance Office. 

Organic parameters in reagent water and ef- 
fluents. 

interlaboratory study no. 88-1. 

c1989, 67p 


PC E07/MF E01 


Interlaboratory performance studies, or round robins, 
are conducted to assess the comparability of data 
among different laboratories and help in the identifica- 
tion of biases, precision or accuracy problems and in 
improving individual laboratory performance and main- 
taining performance standards. The Ontario Ministry of 
the Environment instituted an on-going program of 
round robins to assess and promote the performance 
of environmental laboratories providing analytical serv- 
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ices for a variety of different programs. Round robin 
88-1 was designed to assess the analytical variability 
of organic parameters in reagent water and 2 different 
effluent matrices. Eight laboratories were invited to 
participate: 1 government lab, 2 industrial labs, and 5 
commercial labs. Two sets of 9 samples were distribut- 
ed to each participant, consisting of spiked reagent 
water and two different spiked effluents. One set of 
samples was spiked with volatile organic compounds 
and the other set of samples was spiked with extracta- 
ble organic compounds. This report gives the results of 
those tests. 


051,701 


MIC-90-03267/GAR PC E12/MF E01 
Alberta. Reclamation Research Technical Advisory 
Committee, Edmonton. 

Plains Hydrology and Reclamation Project: Spoil 
} aie chemistry and its impacts on surface 
water. 

M. R. Trudell. c1988, 154p 


Description of the chemical makeup of spoil ground- 
water at Diplomat and Vesta mines in the Battle River 
mining area, 200 km southeast of Edmonton within the 
Lower Horseshoe Canyon coal zone; and at Highvale 
and Whitewood Mines in the Lake Wabamun mining 
area, 100 km west of Edmonton within the Ardley coal 
zone. This report compares the chemical characteris- 
tics of the spoil groundwater for each mine to those of 
the principal premining aquifer that is disrupted by sur- 
face mining. The characterization of spoil groundwater 
chemistry is based on the sampling and analyses of 
groundwater from piezometers installed in reclaimed 
areas. Forty-three samples were collected from 23 pie- 
zometers at Vesta Mine, and 54 samples were collect- 
ed from 32 piezometers at Diplomat Mine. At Highvale 
Mine, 29 samples were collected from 13 piezometers 
installed in the reclaimed area at Pit 01. Eleven sam- 
ples were also collected from piezometers installed in 
spoil at Whitewood Mine to augment a study of that 
site. 


051,702 


MIC-90-03290/GAR 

Transport Canada, Ottawa (Ontario). 
Maritime Pollution Claims Fund (Canada): Annual 
report 1988-89. 

c1990, 9p SSC-T 1-8/1989, ISBN-0-662-57246-7 
Text in English and French (Bilingual). 


PC E07/MF E01 


Final annual report of the Fund, which will be replaced 
by the Ship-Source Oil Pollution Fund. The report 
covers action on the 1988 Grays Harbour, Washington 
oil spill which contiminated beaches on Vancouver 
Island; the discharge of oil from a barge near Matane, 
Quebec in 1986; an unidentified discharge of oil in 
Lake Superior near Michipicoten, Ontario in 1984; and 
a discharge of oil at Come by Chance, Newfoundland 
in 1988. Outstanding claims are described, as are 
amendments to the Canada Shipping Act which would 
affect the Fund. A summary of the financial status of 
the Fund is included. 


051,703 


MIC-S0-03394/GAR MF E01 
Canadian Petroleum Association, Calgary (Alberta). 
Oil spill preparedness in the upstream petroleum 
industry. 


c1989, 132p 
Microfiche only. 


Assessment of the Canadian upstream petroleum in- 
dustry’s current state-of-preparedness for dealing with 
oil spills resulting from exploration and producing ac- 
tivities. The study uses realistic worst case scenarios 
to assess the industry’s ability to respond to large off- 
shore spills caused by oilwell blow-outs in the Beaufort 
Sea, Grand Banks, and Scotian Shelf areas during 
drilling and onshore oil spills from a variety of sources. 
It does not address future production scenarios in the 
Beaufort Sea, off the east coast or future exploration 
activities off the west coast. 


051,704 


MIC-90-03430/GAR PC E07/MF E01 
int of Fisheries and Oceans, St. Andrews 
(New Brunswick). Biological Station. 


October 15,1990 149 





ENVIRONMENTAL POLLUTION & CONTROL 


Water Pollution & Control 


Proposal for environmental research and monitor- 

of organic pollution caused by saimonid mari- 
in the Bay of Fundy. 

Canadian technical report of fisheries and aquatic 

sciences no. 1724. 

D. J. Wildish. 1990, 30p 

This is the two hundred and sixth Technical Report of 

the Biological Station, St. Andrews, N.B. 


Within the Bay of Fundy, the growout of salmonids in 
seawater net-pens is a relatively recent and successful 
economic venture. In 1988, this industry was still ex- 
panding from existing sites and continued to expand in 
1989 through new sites. This report presents a con- 
cept of the environmental problems likely to be en- 
countered as the culture of salmonids in seawater net- 
pens becomes more intensive in the Bay of Fundy. 
Omitted from consideration are disease transmission 
and contaminant chemicals (such as therapeutants - 
inclusive of antibiotics, pesticides, hormones and anti- 
foulants used in construction materials). Research and 
monitoring methods are suggested which should allow 
the environmental effects anticipated to be temporally 
assessed as well as contributing ultimately to a predic- 
tive management model suitable for determining the 
holding capacity of salmonid culture areas. 


051,705 

MIC-90-03432/GAR PC E07/MF E01 
Manitoba t. of Environment and Workplace Safety 
and Health, —. 

Water — = vens Island and Indian Bay, 
Shoal Lake, Ontario, June 29 and July 5, 1989. 
Water Standards and Studies report no. 89-5. 

A. E. Beck. c1989, 35p 


Consolidated Professor Mines Ltd. is in the process of 
developing the Duport Gold property, with surface 
structures and the associated ore concentrator to be 
located on Stevens Island. This development has 
aroused concerns about the protection of the water 
supply for the City of Winnipeg since that city draws its 
water supply from Indian Bay of Shoal Lake. Indian 
Bay straddles the Manitoba-Ontario border while most 
of the remaining surface area of Shoal Lake falls en- 
tirely within Ontario. Stevens Island, located centrally 
on Shoal Lake, is approximately 12 km, by water, from 
the City of Winnipeg water intake structure. A multi- 
jurisdictional inspection of the mine development was 
conducted on June 29, 19889, involving the entire area 
of Stevens Island that had been developed. This report 

vides observations on eral conditions at the 
Stevens Island site as well as analytical results of 
water and sediment sampling. Results of the water 
sampling conducted near Stevens Island and at Indian 
Bay on July 5, 1989 are also presented. 


051,706 

MIC-90-03579/GAR PC E12/MF E01 
Saskatchewan. Air and Land Protection Branch, 
Regina (Canada). 

Chemical use and distribution in the Regina aqui- 
fer region. Volume |: Executive summary -- Volume 
il: Report and appendices. 

c1989, 10ip 


Evaluation of the management and distribution of haz- 
ardous chemicals in the Regina aquifer region, as part 
of an ongoing program to develop a protection plan for 
the Regina aquifer system. The study involved classify- 
ing and estimating the total volume of hazardous 
chemicals in storage and use; estimating the volume of 
hazardous chemicals being produced as waste from 
business and industry; and documenting disposal 
methods. The survey area included the rural munici- 
palities of Lumsden, Edenwold, Pense, Sherwood and 
the City of Regina. A total of 169 businesses and insti- 
tutions participated in completing a questionnaire and 
conducting a tour of the sites. Estimates of volumes of 
hazardous chemicals used on-site were provided by 
the owner or operator representative. 


PC A03/MF A01 


, VA. 
ied Available Techi 

(BDAT) Background Document for K061 (Adden- 
dum). Volume 9. 
L. R rant, and M. Chatmon-McEaddy. May 90, 
48p EPA/530/SW-90/0591 
Contract EPA-68-W9-0068 » 
See also Volume 8, PB90-234089 and Volume 10, 
PB90-234105. Sponsored Environmental Protec- 
tion , Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


150 VOL. 90, No. 20 


The background document presents the technical sup- 
port and rationale for the promulgation of treatment 
standards for KO61 wastewaters. Treatment standards 
for nonwastewater forms of KO61 were promulgated in 
the First Third final rule (53 FR 31138, August 17, 
1988). The background document is issued as an ad- 
dendum to the August 1988 background document for 
KO61 (USEPA 1988a), which accompanied the rule- 
making for nonwastewater forms of K061. The docu- 
ment presents information specific to the treatment of 
K061 wastewaters and the technologies that were 
evaluated in the determination of best demonstrated 
available technology (BDAT) for KO61 wastewaters. 
The — is promulgating standards for the same 
four BDAT list metal constituents that are regulated in 
— chromium, lead, and 
nickel. 


051,708 
PBS0-234139/GAR PC AOS/MF A01 
Versar, Inc., Springfield, VA. 

Final Best nstrated Available Tech 
(BDAT) Background Document for Fi 
Wastewaters (Addendum). Volume 13. 

L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
80p EPA/530/SW-90/059M 

Contract EPA-68-W9-0068 

See also Volume 12, PB90-234121 and Volume 14, 
PB90-234147. eee ae Environmental Protec- 
tion Agency, Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The document provides the a oy be rationale and 
technical support for selecting the constituents to be 
regulated in FOO6 wastewaters and for developing 
treatment standards for those regulated constituents. 
The document is an addendum to the eee best 
demonstrated available technology (BDAT) back- 
ground documents for F006 nonwastewaters. Treat- 
ment standards for metal constituents in F006 non- 
wastewaters were presented in the F006 background 
document dated August 1988 (USEPA) 1988a); treat- 
ment standards for cyanides in FO06 nonwastewaters 
were presented in a background document for cyanide 
wastes dated June 1989 (USEPA) 1989a). information 
regarding untreated FOO6 waste and F006 non- 
wastewater standards can be accessed through these 
background documents. The addendum contains only 
information pertaining to the development of treatment 
standards for F006 wastewaters. 


051,709 
PBS0-234154/GAR PC A04/MF A01 
Versar, Inc., Springfield, VA. 

Final Best Demonstrated Available Technology 
(BDAT) Background Document Addendum for Ac- 
_—— Wastes (K011, K013, and K014). Volume 


L. Rosengrant, and M. Chatmon-McEaddy. May 90, 
67p EPA/530/SW-90/0590 

Contract EPA-68-W9-0068 

See also Volume 14, PB90-234147 and Volume 16, 
PB90-234162. a Environmental Protec- 
tion Agency. Washington, DC. Office of Solid Waste. 
Also available in set of 25 reports PC E99/MF E99, 
PB90-234006. 


The background document presents the technical sup- 
port and rationale for the development of treatment 
standards for K011/K013/K014 wastewaters. The 
document presents information specific to the treat- 
ment of KO11/K013/K014 wastewaters and the tech- 
nologies that were evaluated in the determination of 
best demonstrated available technology (BDAT) for 
K011/K013/K014 wastewaters. The Agency is regu- 
lating the same five BDAT list constituents that are 
regulated in KO11/K013/K014 nonwastewaters (ace- 
tonitrile, acrylonitrile, acrylamide, benzene, and cya- 
nide). These standards are based on the treatment 
performance of wet air oxidation. The treatment stand- 
ards for KO11/K013/K014 wastewaters are presented 
in the document. 


051,710 

PB$0-246653/GAR PC A03/MF A01 
Environmental Protection Agency, Annapolis, MD. 
Chesapeake Bay Program. 

State of the Chesapeake Bay: Second Annual Mon- 
itoring Report, 1984-1985. 

B. G. Bandler, E. C. Krome, and C. L. Leger. Apr 87, 


30p 
See also PB87-205175. 


A summary of data collected from June 1984 through 
September 1985 at more than 165 stations of 


newly initiated Chesapeake Bay monitoring program. 
The report focuses first on physical-chemical charac- 
teristics: flows, salinity, dissolved oxygen, chlorophyll 
a, nutrients, sediments, and toxics. Another section 
covers living resources, ranging from plankton a 
submerged aquatic vegetation to finfish and shellfish. 
A centerfold map describes the monitoring program 
and shows station locations. 


051,711 

PB90-247727/GAR PC A03/MF A01 

Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

in situ Biorestoration of a Subsoil Contaminated 

with Gasoline. 

interim rept. 

R. van den Berg, J. H. A. M. Verheul, and D. H. 

Eikelboom. Apr 89, 32p RIVM-728518005 

Report on the International Meeting of the NATO/ 

CCMS Pilot Study (2nd): Demonstration of Remedial 

Action Technologies for Contaminated Land and 

Ground Water. Prepared in cooperation with Organisa- 

tie voor Toegepast Natuurwetenschappelijk Onder- 

zoek, The Hague (Netherlands). 

U.S., Canada and Mexico sales only. All others refer to 

National Institute of Public Health and Environmental 

— P.O. Box 1, 3720 BA Bilthoven, The Neth- 

ands. 


The objective of the research project ‘In situ biorestor- 
ation of an oil contaminated subsoil’ is to study the 
technical and financial feasibility of this technique. In 
the report the results of the pilot plant scale column 
studies are given and discussed. Moreover, a descrip- 
tion of the site and the design of the actual clean-up 
operation are given. In the undisturbed soil columns 
the gasoline was removed by two processes: leaching 
and (bio)degradation. By leaching predominantly the 
aromatic compounds were removed and especially in 
the first few weeks. Considerable (bio)degradation, be- 
sides leaching, was observed only in the cases of hy- 
drogen peroxide used as additional oxygen source, re- 
circulation of the effluent and a combination of these 
two. Both aromatic and especially aliphatic com- 
pounds were biodegraded. 


051,712 
PB90-249012/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
Verbindingen in 


fbraak van a Hal 
Anaeerobe ment-Water Systemen (Reductive 
Dehalogenation of Organic Pollutants in Anaerobic 
Sediments). 
J. Struijs, and W. J. G. M. Peijnenburg. Dec 89, 64p 
RIVM-718817003 
Portions of text in Dutch. 
North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
— P.O. Box 1, 3720 BA Bilthoven, The Nether- 
ands. 


A scientific exchange program between the section 
Environmental Chemistry of the Laboratory EMD 
(RIVM) and the Environmental Research Laboratory 
(ERL) of US-EPA, Athens (GA) is reported. The objec- 
tive of the research project was reductive dehalogena- 
tion of organic pollutants in anaerobic sediments. The 
degradation of chlorinated aromatic compounds in an- 
aerobic water-sediment systems was investigated. 
The most relevant degradation process is reductive re- 
placement of chlorine with hydrogen atoms at the aro- 
matic ring. Dichloroanilines (DCA’s) were investigated 
of which the 3,4-isomer, a metabolite of widely used 
herbicides, was converted to 3-chloroaniline after a lag 
period of 3 weeks. After the sediment was acclimated 
to mineralize 2,4- or 3,4-dichlorophenol, it proved 
highly active in transforming 2,4- and 3, 4-DCA into 3- 
and 4-chloroaniline respectively. Cross-adaptation 
was not observed between chlorinated phenols and 
anilines on one side and chlorinated benzoic acids on 
the other. New was also that reductive dechlorination 
of 2,4-dichlorobenzoic acid was found. Without micro- 
bial activity the reaction rate is virtually zero for all 
chlorinated aromatic compounds studied. The (first 
order) rate constant of 18 halogenated hydrocarbons 
—- several orders of magnitude was evaluated 
and correlated to different structure parameters. The 
QSAR could be made operative for the prediction of 
the abiotic reduction rate of any given halogenated hy- 
drocarbon in a given sediment or aquifer system. 


051,713 
PB90-249053/GAR 


PC A03/MF A01 





Delta Inst. for Hydrobiological Research, Yerseke 
Soaps tor Great Mussels Exposed 
lor Gro’ in in Western 
Scheldt. 


and Eastern 
J. Henelraad, A. C. Smaal, and H. Hummel. 1989, 
40p REPT-1989-8 


The application of the Scope For Growth (SFG) in 
mussels Mytilus edulis as a stress-parameter was 
tested. Groups of mussels were exposed to cadmium 
or PCBs in an experimental set-up; others were placed 
at stations in more or less polluted coastal areas in the 
Netherlands. The different components of the SFG of 
the mussels at the stressed sites were not always sig- 
nificantly different from those at reference sites. The 
SFG measurement was e jally useful for the detec- 
tion of local poliution. In all cases the consumption of 
energy (and clearance rate) was the main component 
of the SFG that was changed. 


051,714 
PBS90-249558/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 


Office of Emergency and Remedial R: se. 
Decentralization of Superfund Bottle F Repository 
Functions. 

Directive vos 

1 Sep 89, 43p EPA/9240.0-05 

The directive provides guidance for an 
acquisition of Superfund sampling bottles from OERR 
to Regions and their support contractors. It reiter- 
ates and expands on information previously provided 


to the Environmental Services Division personnel re- 
sponsible for bottle acquisition. 


051,715 

PBS0-249574/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Emergency and Remedial Re: se. 
Delegations of A Under the | Water 
Pollution Control Act (FWPCA) Which Are Applica- 
ble to the Superfund Program. 
Directive (Final). 

16 Apr 84, 8p EPA/9260.3-00 

The directive identifies and delegates the applicable 
authorities under FWPCA for imminent and substantial 
threat to the public health or welfare of the United 
States because of an actual or threatened discharge 
of oil or hazardous substance into or upon the naviga- 
ble waters of the United States from an onshore or 
offshore facility. The document delegates a ity re- 
garding the use of dispersants and responsibilities 
within the Spill Prevention Control and Countermeas- 
ure System (SPCC) program. 


051,716 

PBS0-249616/GAR PC A02/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of a and Remedial Lay 
Discharge of Wastewater from CERCLA Sites into 
POTWS. 
Directive (Final 
15 Apr 86, 8p 


!). 
EpA/ 9330.2-04 


The directive addresses the concerns and issues 
unique to publicly owned treatment works (POTWs) 
that must be evaluated before the discharge of 
CERCLA wastewater to a POTW. 


051,717 

PB$0-250267/GAR PC A08/MF A01 
California Univ., Santa Cruz. Inst. of Marine Sciences. 
Toxicology of Oil Spill Cleanup Agents. 

Final rept. 

R. S. Tjeerdema, M. M. Singer, G. M. Scelfo, D. L. 
Smaiheer, and L. M. Swall. 1 Jul 90, 175p UCSC/ 
IMS-90/1 

Sponsored by California State Dept. of Fish and Game, 
Sacramento. 


The report describes both advanced analytical and 
biochemical techniques for use with surfactant-based 
oil spill cleanup agents. It also presents novel aquatic 
toxicity testing procedures, as well as the results from 
toxicity testing with the sensitive early life stages of di- 
verse marine organisms. In addition, it describes the 
metabolic fate, including both tissue and temperature 

indence, of a representative surfactant in a marine 
invertebrate. Finally, it delineates the in vitro effects of 
surfactant-based oil spill cleanup agents in both 
marine birds and mammals. 


051,718 


PBS0-250275/GAR PC A04/MF A01 


‘2,3,7,8-TCDD in Trinkwasser (Dev 


ENVIRONMENTAL POLLUTION & CONTROL 


Fuji Electric Co. Ltd., Tokyo (Japan). 

7 U a Review, Voi. 36, No. 1, 1990. 
c , 55p 

See also PB90-210113. 


Contents include: Recent Technologies of Electrical 
Equipment and Instrumentation for Water and Sewage 
Treatment; Integrated Control Systems for Process 
Automation in Water and Sewage Treatment; Applica- 
tion Systems of Knowledge yee. in Water and 
Sewage Works; Analysis and Simulation Techniques 
for Water Quality in Water Distribution Networks; 
Fixed-Film Anaerobic-Aerobic Bioreactor System for 
Sewage Treatment; Advanced Water Purification and 
Ozonation; Supervisory Control System for Kanamachi 
Filtration Plant, Tokyo Metropolitan Waterworks; Su- 
— Control System for Sunzu Water Supply 

orks, Shizuoka Prefecture; Supervisory Control 
System for Eastern District Filtration Plant, Kagawa 
Prefecture; Electric & Instrumentation System for Shin- 
koiwa Pump-Station, Sewerage Bureau, Tokyo Metro- 
politan Government; Substation and Supervisory Con- 
trol Facilities for Shitamachi Sewerage Treatment 
Plant, Yokosuka City; Electric & Instrumentation 
System for Ota River Regional Sewage Eastern Dis- 
trict Purification Center, Hiroshima Prefecture. 


051,719 

PB90-250481/GAR PC E05/MF E05 

Oesterreichisches Forschungszentrum Seibersdorf 

G.m.b.H. Inst. fuer Biologie. 

Ausarbeitung eines Analysenverfahrens fuer 
elopment of a 

Water for Analysis of 2,3,7,8-TCDD from Drinking 

er’) 

H. Tausch, and J. Kainzbauer. Oct 89, 13p OEFZS- 

4513, BL-879/89 

Text in German; summary in English. 


A method is presented for the determination of 2,3,7,8- 
TCDD, 2,3,7,8-TCDF (plus 2,3,4,8-TCDF), and the 
sums of TCDDs and TCDFs in drinking water. After ex- 
traction with n-hexane the target compounds are 
quantified by coupled GC/MS. For 2,3,7,8-TCDD the 
limit of detection is below 100 pg/I. The procedure was 
developed for an actual occasion, when contamination 
of drinking water with 2,3,7,8-TCDD was suspected. 
Other organic pollutants therefore could be expected 
within the normal range. In this specific case the selec- 
tivity of the method was sufficient, anyway. For general 
application an additional cleanup step may be neces- 
sary. 


051,720 
PB90-250887/GAR PC A03/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
pe Bilthoven (Netherlands). 
Interacties van Organische Microverontreinigin- 
gen met Humusstoffen in Water (inter- 
actions of nic Micropoliutants on Dissolved 
Humic Acid in Water). 
J. H. Verboom, and P. C. M. van Noort. Mar 89, 41p 
RIVM-718907001 
Text in Dutch; summary in English. Prepared in coop- 
oon with Technische Hogeschool Delft (Nether- 
U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
ee , P.O. Box 1, 3720 BA Bilthoven, The Neth- 
ands. 


The association of organic micropollutants on dis- 
solved humic acid is discussed in the report. This asso- 
ciation lowers the free concentration of the micropollu- 
tants. Also the probability of irreversible association of 
anthracene on dissolved humic acid is investigated, 
because the anthracene concentration in humic rich 
surface water decreases to 30% in 70 days. No de- 
crease of anthracene in humic poor surface water is 
observed. The cinnamate esters concentrations also 
decreased during the association experiments. This 
loss was decreased by adding ferrous ions and ferric 
ions to humic acid and water solutions. The decrease 
of the initial anthracene concentration (10 microg/L) in 
a humic acid solution (5 mg/L DOC) was compared 
with the decrease in water. No difference in anthra- 
= behavior between the two solutions was meas- 
ured. 


051,721 

PB90-251794/GAR PC A03/MF A01 
Rijkswaterstaat, Haren (Netherlands). Tidal Waters 
Div. 


051,724 


Water Pollution & Control 


Com of Grain Size Correction Procedures 
for Micropollutants and Heavy Metals in 
Marine Sediments. 

J. C. Klamer, W. J. M. H , and F. Smedes. 1 
Jun 89, 16p GWAO-89.2002 

Prepared in cooperation with Utrecht Rijksuniversiteit 
(Netherlands). Dept. of Geochemistry. 


Four grain size correction procedures were tested for 
their applicability for comparing concentrations of 
heavy metals and organic micropollutants (PCBs, 
PAHs) in sediments. A simple and straightforward pro- 
cedure proved best: wet sieving of fresh sediment and 
isolating and analyzing the < 63 micro m grain size 
fraction and expressing the pollutant concentration as 
a proportion of the fraction’s dry weight. The total ana- 
lytical errors, expressed as the variation coefficient of 
the average concentrations, were 3.8-7.6% for heavy 
metals, 12-24% for PCBs and 5.3-9.9% for PAHs. 


051,722 

PB90-252347/GAR PC A16/MF A02 

Geological Survey, Trenton, NJ. Water Resources Div. 

Water Resources Data for New Jersey, Water Year 

= alan 1. Atlantic Slope Basins, Hudson 
er to 3 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

W. R. Bauersfeld, E. W. Moshinsky, E. A. Pustay, 

and W. D. Jones. May 90, 357p USGS/WRD/H 

90/289, USGS/WDR/NJ-89/1 

See also report for 1988, PB89-233613. Prepared in 

cooperation with New Jersey Dept. of Environmental 

Protection, Trenton. 


Water Resources data for the 1989 water year for New 
Jersey consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels and 
water quality of ground water. The volume of the report 
contains discharge records for 73 gaging stations; tide 
summaries for 1 station; stage and contents for 15 
lakes and reservoirs; water quality for 61 surface-water 
sites and 116 wells; and water levels for 69 observa- 
tion wells. Also included are data for 39 crest-stage 
partial-record stations, 11 tidal crest-stage gages, and 
58 low-flow partial-record stations. 


051,723 

PB90-252354/GAR PC A21/MF A03 

+ ~ ae Survey, Tacoma, WA. Water Resources 
IV. 

be Resources Data for Washington, Water Year 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

M. B. Miles, W. D. Wiggins, G. P. Ruppert, R. L. 

Blazs, and L. L. Reed. May 90, 488p USGS/WRD/ 

HD-90/285, USGS/WDR/WA-89/1 

See also report for 1988, PB90-185919. 


Water-resources data for the 1989 water year for 
Washington consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water levels 
of wells. The report contains discharge records for 203 
gaging stations; stage only records for 5 gaging sta- 
tions; stage and (or) contents for 35 lakes and reser- 
voirs; water quality for 33 streamflow-gaging stations, 
and 7 ungaged streamsites; water levels for 77 obser- 
vation wells; and water quality for 1 observation well. 
Also included are data for 5 crest-stage partial-record 
stations and 110 partial-record or miscellaneous 
streamflow stations. 


051,724 

PB90-252362/GAR PC A25/MF A04 
Geological Survey, Helena, MT. Water Resources Div. 
bg Resources Data for Montana, Water Year 
Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

R. R. Shields, J. R. Knapton, M. K. White, T. M. 
Brosten, and J. H. Lambing. Mar 90, 577p USGS/ 
WRD/HD-90/253, USGS/WDR/MT-89/1 

See also report for 1988, PB89-207583. 


Water resources data for water year 1989 for Montana 
consist of records of stage, discharge, and water qual- 
ity of streams; stage, contents and water quality of 
lakes and reservoirs; and water levels in wells. The 
report contains discharge records for 246 gaging sta- 
tions; stage/contents for 9 lakes and reservoirs; water 
quality for 109 stations, 3 lakes; water levels for 276 
observation wells and 8 long-term observation wells 
equipped with continuous recorders. Also included are 
53 smaller reservoirs. 
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051,725 

PB90-252370/GAR PC A11/MF A02 
Geological Survey, Trenton, NJ. Water Resources Div. 
Water Resources Data for New Jersey, Water Year 
1989. Volume 2. Delaware River Basin and Tribu- 
taries to Delaware Bay. 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

W. R. Bauersfeld, E. W. Moshinsky, E. A. Pustay, 
and W. D. Jones. May 90, 227p USGS/WRD/HD- 
90/290, USGS/WDR/NJ-89/2 

See also Volume 1, PB89-233621. Prepared in coop- 
eration with New Jersey Dept. of Environmental Pro- 
tection, Trenton. 


Water Resources data for the 1989 water year for 
Volume 1, for New Jersey consist of records of stage, 
discharge, and water quality of streams; stage, con- 
tents, and water quality of lakes and reservoirs; and 
water levels and water quality of ground water. The 
volume of the report contains discharge records for 24 
gaging stations; tide summaries for 3 stations; stage 
and contents for 18 lakes and reservoirs; water quality 
for 30 surface-water sites and 50 wells; and water 
levels for 55 observation wells. Also included are data 
for 23 crest-stage partial-record stations, 2 tidal crest- 
stage gages, and 18 low-flow partial-record stations. 


051,726 

PB90-252396/GAR PC A16/MF A02 
lilinois State Environmental Protection Agency, Spring- 
field. Div. of Water Pollution Control. 

Illinois Water Quality Report, 1988-1989. 

Final rept. 

Apr 90, 372p IEPA/WPC/90-160 

See also PB88-223342.Color illustrations reproduced 
in black and white. 


The State of lilinois report, prepared by the Illinois En- 
vironmental Protection Agency, addresses the water 
quality assessment efforts for 1988 and 1989 (the sev- 
enth in a series of biennial reports). The report follows 
USEPA guidance for reporting water quality conditions 
in terms of degree of use support or attainment. In ad- 
dition to stream and lake water quality conditions, dis- 
cussions of the State’s wetland resources and ground- 
water protection programs are provided. Also included 
are the lake classification and lake information re- 
quired by Section 314 and nonpoint source assess- 
ments required by Section 319. 


051,727 

PB90-253352/GAR PC A11/MF A02 
Vrije Univ., Amsterdam (Netherlands). 

Uncertainty in Modeling Regional Environmental 
Systems: Generalization of a Watershed Acidi- 
fication Model for Predicting Broad Scale Effects. 
Doctoral thesis. 

J. P. Hettelingh. 1989, 238p 

Summary in Dutch. 


The study will identify key factors determining water- 
shed responses to acid (sulfur) deposition, in different 
regions. The study aims at: providing a method of de- 
fining a region such that environmental policy directed 
at alleviating watershed acidification becomes more 
suited for large scale management of surface water 
quality; depicting regional characteristics that allow for 
the usage of a less detailed, thus more aggregated 
model; and providing an operational concept of critical 
loads for policy insight into watershed quality as a 
function of the spatial zoning of watersheds. To keep 
the study manageable, an existing model has been 
used to illustrate the above goals. The model that has 
been used predicts acidification of surface water, i.e. 
lakes and watersheds. The model is part of the Re- 

ional Acidification, Information and Simulation 
RAINS) model, developed at the International Insti- 
tute for Applied Systems Analysis (IIASA), and is there- 
fore called the RAINS Lake Model. 


051,728 

PB90-253410/GAR PC A03/MF A01 

Rijkswaterstaat, The Hague (Netherlands). Div. of 

Tidal Waters. 

Impact of Tributyitin in Dutch Coastal Waters: An 

Environmentai Problem. 

R. W. P. M. Laane, J. Marquenie, R. Ritsema, K. C. 

J. van den Ende, and O. F. X. Donard. 1989, 16p 

era ag . . 
epared in cooperation with Bordeaux-1 Univ., Ta- 

lence (France). 


The fouling of ships is a problem of worldwide impor- 
tance. Fouling slows down the vessel and leads to 
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higher fuel consumption. in the last ten years anti-foul- 
ing paints containing organotin compounds have been 
increasingly used to treat hulls to prevent fouling. 
These organotin compounds (usually tributyltin) not 
only discourage a wide spectrum of marine organisms 
from settling on the hull, but also adversely affect 
many organisms in the surrounding seawater. There- 
fore, concern is growing about the environmental 
threat they pose. The effects of organotin compounds 
was initially highlighted by the problems experienced 
by commercial shell fish fisheries, considerable evi- 
dence of far more extensive effects in the aquatic envi- 
ronment was subsequently presented. Once released 
into the aquatic environment TriBultylTin (TBT) is in- 
volved in different processes. It is degraded biological- 
ly and via photochemical processes, releasing a butyl 
group step by step. The resulting ionic tin and interme- 
diates in the debutylation chain are then methylated by 
bacterial processes in the sediments, to become tri- 
methyitin (TMT). The rates of degradation of TBT are 
Poesy known, especially in sediments (Clark et al., 
7 i 


051,729 

PBS0-253451/GAR PC A02/MF A01 
Rijkswaterstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

Effect of Extracts from Suspended Sediments on 
‘Mytilus edulis’. 

Aug 89, 8p GWAO-89.1313 


During the last decade the extent of pollution of the 
tidal waters became clear by measuring the concentra- 
tion of contaminants in water and the organisms ex- 
posed to the water. The blue mussel, Mytilus edulis, is 
known to accumulate various toxicants to high levels in 
their soft tissues. This animal has a prominent role in 
the estuarine ecosystem. In the present study mussels 
were exposed to extract of sediment in a flowthrough 
system for a shortterm exposure period. The aim of the 
investigation is to determine if there is a relevant por- 
tion of contaminants that can be extracted from the 
sediment in a rather simple way and whether those 
pollutants will affect the mussels when exposed to 
them. In order to determine the physiological effect of 
the pollutants on mussels the cleararice rate, absorp- 
tion efficiency, respiration rate, and condition index 
were measured. 


051,730 

PBS0-253675/GAR PC A03/MF A01 
New Jersey State Dept. of Health, Trenton. 

Health Assessment for Cinnaminson Township 
(Block 702) Ground Water Contamination, Cinna- 
minson, Burlington County, New Jersey, Region 2. 
CERCLIS No. NJD980785638. 

Final rept. 

30 Jul 90, 12p 

Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The Phase | Remedial Investigation of the Cinnamin- 
son Groundwater Contamination Study Area was com- 
pleted in August 1989. The objectives of the Health 
Assessment, based on the stage of the remediation of 
the site, are to: Assess potential current and past 
health effects that may be associated with the site; 
Identify, if necessary, additional exposure and sam- 
pling locations; Identify, if necessary, any actions that 
could be taken to prevent or minimize exposure to con- 
tamination associated with the site; Document the 
concerns of the community with respect to the public 
health implications of the site; Identify information or 
data gaps relating to the site; and Assess whether fur- 
ther health study or evaluation of the site is warranted. 


051,731 
PBS0-255670/GAR 
Municipal Environmental Research Lab.-Cincinnati, 
Edison, NJ. Storm and Combined Sewer Section. 
Bibliography of Storm and Combined Sewer Pollu- 
tion Control R and D Program Documents. 

Rept. for 1967-90. 

R. Field. Aug 90, 37p EPA/600/9-90/032 


PC A03/MF A01 


This is a complete Bibliography of the U.S. Environ- 
mental Protection Agency’s Storm and Combined 
Sewer Overflow Pollution Control Research Program 
(SCSP) published documents (reports, proceedings, 
and papers) spanning the period from inception (the 
1960's) to the present. The purpose of the SCSP is to 
develop methods for the omy gues and control of 
urban storm-induced pollution. It is intended that this 
Bibliography will be updated periodically as new SCSP 
documents are published. 


051,732 

PB90-257544/GAR PC A03/MF A01 
Woodward-Clyde Consultants, Oakland, CA. 

Pollutant Loadings and Impacts from Highway 
Stormwater Runoff. Volume 2. Users Guide for 
Interactive Computer Implementation of Design 
Procedure. 

Final rept. Sep 84-Dec 87. 

E. D. Driscoll, P. E. Shelley, and E. W. Strecker. Apr 
90, 25p FHWA/RD-88/007 

Contract DTFH61-84-C-00120 

See also PB90-257551 and PB90-257569. Sponsored 
by Federal Highway Administration, McLean, VA. 
Office of Engineering and Highway Operations Re- 
search and Development. 


The report is one of four final documents of an investi- 
gation dealing with the characterization of stormwater 
runoff pollutant loads from highways and the predic- 
tion of water quality impacts they cause. The study re- 
sults are based on monitoring data from 993 individual 
storm events at 31 highway runoff sites in 11 States. 
Impact prediction is based on a methodology previous- 
ly developed and applied to urban runoff and adapted 
for highway runoff applications. The document is a 
users guide for an interactive computer procedure for 
computing the estimated impacts on water quality of a 
stream or lake that receives highway runoff. The pro- 
gram provides guidance for evaluating whether or not 
a water quality problem will result, and the degree of 
pollution control required to mitigate predicted impacts 
to acceptable levels. The computer program is based 
on the methodology presented in the Design Proce- 
dures report of the study. 


051,733 

PB90-257551/GAR PC A04/MF A01 
Woodward-Clyde Consultants, Oakland, CA. 

Pollutant Loadings and Impacts from Highway 
Stormwater Runoff. Volume 1. Design Procedure. 
Final rept. Sep 84-Dec 87. 

E. D. Driscoll, P. E. Shelley, and E. W. Strecker. Apr 
90, 69p FHWA/RD-88/006 

Contract DTFH61-84-C-00120 

See also PB90-257544. Sponsored by Federal High- 
way Administration, McLean, VA. Office of Engineering 
and Highway Operations Research and Development. 


The study is one of four final documents of an investi- 
gation dealing with the characterization of stormwater 
runoff pollutant loads from highways, and the predic- 
tion of water quality impacts they cause. The study re- 
sults are based on monitoring data from 993 individual 
storm events at 31 highway runoff sites in 11 states. 
Impact prediction is based on a methodology previous- 
ly developed and applied to urban runoff and adapted 
for highway runoff applications. The document pro- 
vides a step-by-step procedure for computing the esti- 
mated impacts on water quality of a stream or lake that 
receives highway runoff. The document, Volume 1 in- 
cludes the design procedure. 


051,734 
PB90-257569/GAR PC A08/MF A01 
Woodward-Clyde Consultants, Oakland, CA. 
Pollutant Loadings and Impacts from Highway 
Stormwater Runoff. Volume 3. Analytical Investi- 
ation and Research Report. 
ept. for Sep 84-Dec 87. 
E. D. Driscoll, P. E. Shelley, and E. W. Strecker. Apr 
90, 162p FHWA/RD-88/008 
Contract DTFH61-84-C-00120 
See also PB90-257544 and PB90-257577. Sponsored 
by Federal Highway Administration, McLean, VA. 
Office of Engineering and Highway Operations Re- 
search and Development. 


This is one of four final documents of an investigation 
dealing with the characterization of stormwater runoff 
pollutant loads from i and the prediction of 
water quality impacts they cause. Study results are 
based on monitoring data from 993 individual storm 
events at 31 highway runoff sites in 11 States. Impact 
prediction is based on a methodology previously de- 
veloped and applied to urban runoff and adapted for 
highway runoff applications. The document describes 
the procedures used to assemble and analyze the data 
base and reports the results of these analyses. Includ- 
ed in the document are statistical summaries of the 
data base, along with a description of procedures to 
use to predict pollutant discharges from highway sites 
and the impacts that they will cause to receiving 
waters. 





051,735 

PB90-257577/GAR PC A07/MF A01 
Woodward-Clyde Consultants, Oakland, CA. 

Pollutant Loadings and Impacts from a 
Stormwater Runoff. Volume 4. Research Report 
Data Appendix. 

Final rept. Sep 84-Dec 87. 

E. D. Driscoll, P. E. Shelley, and E. W. Strecker. Apr 
90, 145p FHWA/RD-88/009 

Contract DTFH61-84-C-00120 

See also PB90-257569. Sponsored by Federal High- 
way Administration, McLean, VA. Office of Engineering 
and Highway Operations Research and Development. 


This is one of four final documents of an investigation 
dealing with the characterization of stormwater runoff 
pollutant loads from highways, and the prediction of 
water quality impacts they cause. The study results are 
based on monitoring data from 993 individual storm 
events at 31 highway runoff sites in 11 states. Impact 
prediction is based on a methodology previously de- 
veloped and applied to urban runoff and adapted for 
highway runoff applications. The document provides a 

lated summary of all of the monitored data on 
storm rainfall, runoff volume, and pollutant concentra- 
tions. Data were recorded in spreadsheet format on 
microcomputer disks. Master copies of these disks 
have been provided to FHWA in both ‘Lotus 1-2-3’ and 
‘Excel’ spreadsheet documents. The publications 
which collectively — a final report are: Volume 
4: Research Report Data Appendix. 


General 


051,736 

AD-A222 815/3/GAR PC A13/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Development, Application and Assessment of a 
Taxonomy for Characterizing International Envi- 
ronmental Problems. 

Master’s thesis. 

M. D. Koehler, and J. A. Marrs. 1990, 279p Rept no. 
AFIT/CI/CIA-90-028 


As national leaders become increasingly aware of the 
environmental risks that modern technology adds to 
existing natural environmental problems, they have 
begun to search for ways to prioritize the risks they 
face. Several experts in risk assessment, including 
Professor Gordon Goodman of the Stockholm Envi- 
ronmental Institute, researchers at Clark University’s 
Center for Environment, Technology, & Development 
(CENTED), and the United States Environmental Pro- 
tection Agency, have already developed some hazard 
characterization taxonomies that attempt to fill this 
need. The Kennedy School of Government (KSG) tax- 
onomy if the next iteration of taxonomies designed to 
characterize environmental problems. The purpose of 
this Policy Analysis Exercise (PAE) is to test and evalu- 
ate the KSG taxonomy. In order to accomplish these 
goals, the United States and India are presented as 
case studies. The final section of this PAE provides 
recommendations to policy makers who use the KSG 
taxonomy. (JES) 


051,737 

AD-A223 170/2/GAR PC A06/MF A01 
Argonne National Lab., |L. Environmental Assessment 
and Information Sciences Div. 

Enhanced Preliminary Assessment Report: Fort 
Wingate Depot Activity Gallup, New Mexico. 

Final rept. 

Mar 90, 101p CETHA-BC-CR-90051 

Contract ‘W-31-109-ENG-38 


Argonne National Laboratory has conducted an en- 
hanced oe apy | assessment of the Fort Wingate 
Depot Activity at Gallup, New Mexico. The objectives 
of the enhanced preliminary assessment include: iden- 
tifying and characterizing all areas, facilities, and oper- 
ations with respect to known or suspected releases of 
contaminants to the environment, identifying areas of 
contamination that may require immediate remedial 
action, identifying those areas which may require addi- 
tional investigation, identifying other actions that may 
be necessary to address and resolve all identified envi- 
ronmental problems, and identifying other environ- 
mental concerns that may present impediments to the 
expeditious transfer of this property. Fort Wingate 
Depot Activity does not require any emergency reme- 
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dial actions. There are, however, instances of known 
or suspected releases of hazardous, or potentially haz- 
ardous, materials to the environment at FWDA that re- 
quire additional investigation or remedial action before 
the property can be released for unrestricted use. (jhd) 


051,738 
AD-A223 171/0/GAR PC A08/MF A01 
Ebasco Envioronmental, Lakewood, CO. 
Enhanced Preliminary Assessment Report: Navajo 
Seon a Bellemont, Arizona. 
inal rept. 
Mar 90, 171p CETHA-BC-CR-90046 
Contract W-31-109-ENG-38 


Ebasco Environment conducted an enhanced prelimi- 
nary assessment (PA) of the Navajo Depot Activity 
(NADA), Bellemont, AZ. The objectives included iden- 
pe om. and characterizing areas requiring environmen- 
tal evaluation (AREEs), identifying areas or operations 
that may require a site investigation, immediate reme- 
dial action, or no additional investigation, and identify- 
ing other actions necessary to address and resolve all 
known environmental problems and concerns that 
may be present impediments to the e itious trans- 
fer of all or parts of this property. This PA relied on 
information readily available from previous studies, 
outside agencies, and NADA files. AREEs are dis- 
cussed according to type of operation. Conclusions 
are drawn about known suspected releases to soils, 

roundwater, surface water, and air. Areas of no 

nown environmental problems are shown. Recom- 
mendations are made concerning additional investiga- 
tions needed to resolve issues of concern at several 
AREEs. Past studies have reported groundwater and/ 
or soil contamination in areas associated with Ammu- 
nition Workshops, Ammunition Demolition Areas, the 
former Landfill, and underground fuel storage. A clo- 
sure action is presently underway for the Ammunition 
Deactivation Furnace and its associated ash pile. A 
small drum disposal site is recommended for prompt 
action. (jhd) 


051,739 

DE90000457/GAR PC A04/MF A01 
University of ioming Research Corp., Laramie. 
Western Research Inst. 

Chemical equilibria model analysis of Hope Creek 
eastern oil shale lysimeter leachate data. 

M. E. Essington. Sep 89, 74p DOE/MC/11076-2788 
Contract FC21-86MC11076 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Leachates from field lysimeters containing an eastern 
oil shale, a retorted eastern oil shale, and an oil shale 
fines/retorted oil shale mixture were subjected to 
chemical — analysis by the GEOCHEM model. 
Results of the chemical equilibria model analysis pro- 
vided a more detailed characterization of the chemistry 
of oil shale materials. The aqueous chemistry of the 
lysimeter leachates is dominated by free ionic metal 
species and metal sulfate ion pairs. Activity diagrams 
shows that free metal ion activities (with the exception 
of Ca(sup 2+)) are directly related to SO(sub 4)(sup 
2(minus)) activities. This suggests that the aqueous 
activities of the metals examined are not supported by 
metal sulfate solid phases. However, an examination 
of metal sulfate ion activity products (IAPs) as a func- 
tion of time shows that the IAPs approach constant 
values after approximately 800 days of the field study. 
For the great majority of the metals examinea, the IAP 
values suggest leachate undersaturation with ri 

to even the most stable metal sulfate phases. Lea- 
chates from all three materials are predicted by GEO- 
CHEM to approach equilibrium with respect to gypsum 
and goethite. In addition, leachates from the oil shale 
lysimeter are predicted by GEOCHEM to approach 
equilibrium with respect to melanterite, Fe-jurbanite, 
franklinite, molybdite, and molybdic acid. Aluminum ac- 
tivities in all three lysimeter leachates fall within the 
stability — of several basic aluminum sulfates. 
However, Al(sup 3+) activities in the lysimeter lea- 
chates are not supported by sulfate phases. 34 refs., 
15 figs., 2 tabs. 


051,740 
DE$0003546/GAR 
Argonne National Lab., IL. 
Cumulative im) assessment: A case study. 

J. S. Irving, and M. B. Bain. 1989, 32p CONF- 
891098-3 

Contract W-31109-ENG-38 

The scientific challenges of NEPA: future directions 
based on 20 years of experience, Knoxville, TN (USA), 


PC A03/MF A01 


051,742 


24-27 Oct 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The National Environmental Policy Act of 1969 (NEPA) 
indirectly addressed cumulative impacts. Attempts to 
include cumulative impacts in environmental impact 
assessments, however, did not began until the early 
1980’s. One such effort began when The Federal 
Energy and Regulatory Commission (FERC) received 
over 1200 applications for hydroelectric projects in the 
Pacific Northwest. Federal and State Agencies, Indian 
tribes and environmental groups realized the potential 
cumulative effect such development could have on 
fish and wildfire resources. In response, the FERC de- 
veloped the Cluster Impact Assessment Procedure 
(CIAP). The CIAP consisted of public scoping meet- 
ings; interactive workshops designed to identify 
projects with potential for cumulative effects, important 
resources, available data; and preparation of a NEPA 
document (EA or EIS). The procedure was modifies to 
assess the cumulative impacts of fifteen hydroelectric 
projects in the Salmon River Basin, Idaho. The meth- 
odology achieved its basic objective of evaluating the 
impact of hydroelectric development on fish and wild- 
fire resources. In addition, the use of evaluative tech- 
niques to determine project interactions and degrees 
of impact hindered acceptance of the conclusions. 
Notwithstanding these problems, the studies provided 
a basis for decision-makers to incorporate the poten- 
tial effects of cumulative impacts into the decision- 
making process. 22 refs., 2 figs., 4 tabs. (ERA citation 
15:032277) 


051,741 
DE90010099/GAR PC A02/MF A01 
Argonne National Lab., IL. 

AFLC ECAMP experience: How it was done and 
lessons learned. 

T. J. Walker, and J. B. Levenson. 1990, 5p CONF- 
9004182-1 

Contract W-31109-ENG-38 

Environmental symposium: environmental compliance 
and enforcement at DOD installations in the 1990’s 
(17th), Atlanta, GA (USA), 17-20 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 


The US Air Force established the Environmental Com- 
pliance Assessment and Management Program 
(ECAMP) to enhance and ensure Air Force compli- 
ance with federal, state, and local environmental stat- 
utes, as well as with DOD and USAF policies and regu- 
lations. The cornerstone of ECAMP is a thorough, on- 
site facility inspection and records review for each of 
ten environmental programmatic areas. This paper de- 
scribes Headquarters Air Force Logistics Command’s 
(HQ AFLC) approach to implementing its first round of 
external ECAMP evaluations. Emphasis is placed on 
the “lessons learned” and action plan for future 
ECAMP evaluations. (ERA citation 15:032442) 


051,742 


DE90010188/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Pacific Northwest Laboratory annual report for 
1989 to the DOE Office of Energy Research. Part 2, 
Environmental sciences. 

Progress rept. 

Mar 90, 91p PNL-7200-Pt.2 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are iliegible in microfiche 
=_— Original copy available until stock is exhaust- 


This report summarizes progress in environmental sci- 
ences research conducted by Pacific Northwest Labo- 
ratory (PBL) for the Office of Health and Environmental 
Research in FY 1989. Research is directed toward de- 
veloping a fundamental understanding of processes 
controlling the long-term fate and biological effects of 
fugitive chemicals and other stressors resulting from 
energy development. The report is organized by major 
research areas. Within this division, individual reports 
summarize the progress of projects in these areas. Ad- 
ditional sections summarize exploratory research, edu- 
cational institutional interactions, technology transfer, 
and publications. The research, focused principally on 
subsurface contaminant transport and detection and 
management of human-induced changes in biologi 

systems, forms the basis for defining and qi ifying 
processes that affect humans and the environment at 
the local, regional, and global levels. 
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051,743 

DE90010294/GAR PC A17/MF A01 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 

Tiger Team assessment of the Pinellas Plant. 

May 90, 399p DOE/EH-0126 


Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This Document contains findings identified during the 
Tiger Team Compliance Assessment of the Depart- 
ment of Energy’s (DOE’s) Pinellas Plant, Pinellas 
County, Florida. The assessment wa directed by the 

nt’s Office of Environment, Safety, and 
Health (ES&H) from January 15 to February 2, 1990. 
The Pinellas Tiger Team Compliance Assessment is 
comprehensive in scope. It covers the Environment 
Safety and Health, and Management areas and deter- 
mines the plant’s compliance with applicable Federai 
(including DOE), State, and local regulations and re- 
quirements. 


051,744 

DE90010316/GAR PC A05/MF A01 
Westinghouse Hanford Co., Richland, WA. 

North investigation report. 

R. C. Roos. Apr 90, 76p WHC-EP-0359 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Department of Energy owns approximately 190 
square miles of land north and east of the Columbia 
River (referred to as the “North Slope.”) This land has 
not been used for production activities associated with 
the Hanford Site. Physical evidence does remain of 
use associated with military activities in the defense of 
the Hanford Site. The North Slope area was investigat- 
ed between December 1989 and April 1990 to gather 
information on potential hazards that may exist. The 
investigation consisted of the following: review of his- 
toric records, interviews with people knowledgeable of 
the area, aerial search, and ground search. 1 ref., 2 
figs. (ERA citation 15:033135) 


051,745 

DE90010342/GAR PC A06/MF A01 
a and Hanger-Silas Mason Co., Inc., Amarillo, 
Pantex Plant site environmental report for calen- 
dar year 1988. 

Progress rept. 

W. A. Laseter, and D. C. Langston. May 89, 111p 
MHSMP-89-27 

Contract AC04-76DP00487 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a, Original copy available until stock is exhaust- 


This report summarizes the environmental monitoring 
program at Pantex plant for 1988. This report presents 
monitoring data for both radioactive and non-radioac- 
tive species in the local environment. Plant activities 
involve the handling of significant quantities of urani- 
um, plutonium and tritium in the form of completed 
parts received from other DOE (Department of Energy) 
facilities, resulting in a very low potential for release of 
these radionuclides to the atmosphere. Monitoring 
data indicate that concentrations of this nuclide in the 
environment are below established criteria for air and 
water and therefore should not present a health 
hazard either to employees or to the public. 23 refs., 12 
figs., 34 tabs. (ERA citation 15:033062) 


051,746 

DE$0010976/GAR PC A10/MF A01 
EG and G Idaho, Inc., Idaho Falls. Center for Environ- 
mental Monitoring and Assessment. 

Integrated environmental monitoring at remote 
ecosystems. First annual report. 

Progress rept. 

D. A. Bruns, T. P. O’Rourke, C. S. Staley, G. J. 
White, and G. B. Wiersma. Aug 88, 221p EGG- 
CEMA-8185 

Contract AC07-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The first annual report reviews progress to date on the 
Idaho National Engineering Laboratory(INEL) research 
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project,” Integrated Ecosystem and Pollutant Monitor- 
ing at Remote Wilderness Study Sites.” The two pri- 
mary objectives of this study are to apply, field test, 
and conceptually evaluate the US Forest Service 
guidelines for remote ecosystem monitoring and to 
provide an ongoing database on selected high-eleva- 
tion ecosystem attributes, including physical, chemi- 
cal, and biological parameters. The basic criteria for 
evaluation of the guidelines are usability, cost-effec- 
tiveness, data variability, alternative approaches, eco- 
system conceptual approach, and quality assurance. 
The goal of the project is to identify a list of pollutant 
measurements and ecological! attributes that will pro- 
vide good, quality-assured data about a particular eco- 
system. The present report covers each of the major 
components of the Forest Service guidelines except 
for —s and management constraints and visibili- 
ty, which are not part of this project. Therefore, 
progress to date is provided as separate sections of 
the report for each of the following components: 
atomspheric environment, soils, aquatic chemistry, 
aquatic biology, salmonid fish, and plants (including 
forest ecosystem). 24 refs., 66 figs., 28 tabs. (ERA ci- 
tation 15:033124) 


051,747 
DE$0011056/GAR PC A11/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Site National Environmental Policy Act 
NEPA) characterization. Revision 2. 
. E. Cushing. Dec 89, 2389p PNL-6415-Rev.2 
Contract A\ 76RL01830 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document describes the Hanford Site environ- 
ment (Chapter 4.0) and contains data in Chapters 5.0 
and 6.0 that will assist users in the preparation of Na- 
tional Environmental Policy Act- (NEPA-) related docu- 
ments. It seemed necessary to prepare a consistent 
description of the Hanford Site environment to be used 
in preparing Chapter 4.0 of environmental impact 
statements and other site-related NEPA documenta- 
tion. The material in Chapter 5.0 is a guide to the 
models used, including critical assumptions incorpo- 
rated in these models, in previous Hanford NEPA doc- 
uments. The user will have to select those models ap- 
propriate for the proposed action. Chapter 6.0 is es- 
sentially a definitive NEPA Chapter 6.0, which de- 
scribes the applicable laws, regulations, and Doe and 
state orders. 140 refs., 23 figs., 34 tabs. (ERA citation 
15:033101) 


051,748 

DE$0011192/GAR PC A04/MF A01 
EG and G Energy Measurements, Inc., Goleta, CA. 
Santa Barbara Operations. 

Endangered species program, Naval Petroleum 
Reserves in California. Annual report FY89. 
Progress rept. 

Jan 90, 55p EGG-10617-2062 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Construction and development activities conducted by 
the U.S. Department of Energy (DOE), Naval Petrole- 
um Reserves in California (NPR-C), at Naval Petrole- 
um Reserve No. 1 (NPR-1) to comply with the Naval 
Petroleum Reserves Production Act of 1976 potential- 
ly threatened the continued existence of four federally- 
listed endangered species: the San Joaquin kit fox. 
(Vulpes macrotis mutica), blunt-nosed leopard lizard 
(Gambelia silus), giant kangaroo rat (Dipodomys 
ingens) and Tipton kangaroo rat (Dipodomys nitra- 
toides nitratoides). All four are protected under the En- 
dangered Species Act of 1973. DOE is obliged to de- 
termine whether actions taken by their lessees on 
Naval Petroleum Reserve No. 2 (NPR-2) will have any 
detrimental effects on endangered species or their 
habitats. The major objective of the Endangered Spe- 
cies Program on NPR-1 and NPR-2 is to provide DOE 
with the scientific expertise and continuity of programs 
necessary for continued compliance with the Endan- 
gered Species Act. The specific objective of this report 
is to summarize progress and results of the Endan- 
gered Species Program made during Fiscal Year 1989 
(FY89). 4 figs., 18 tabs. (ERA citation 15:032152) 


051,749 
DE90786196/GAR PC A08/MF A01 
— Energy Research Foundation ECN, 
etten. 


Karakterisering van het uitlooggedrag van intacte 
produkten. (Characterization of the leaching per- 
formance of intact products). 

G. J. De Groot, H. A. Van der Sloot, P. Bonouvrie, 
and J. Wijkstra. Mar 90, 168p ECN-C-90-007 

In Dutch. Also published as report MAMMOET--09. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In 1985 the National Institute for Public Health and En- 
vironment (RIVM), the Technical Institute for Applied 
Research (MT-TNO), Intron BV and the Netherlands 
Energy Research Foundation (ECN) joined forces in 
Mammoet ‘85, in which the environmental aspects of 
primary and secondary materials in construction were 
to be evaluated. This part of the project deals with the 
characterization and the quantification of leaching 
from conventional construction materials and from ma- 
terials prepared with industrial residues. The leaching 
properties of 21 elements from 28 products were stud- 
ied — a tank leaching procedure described in draft 
standard method NVN 5432, which is similar to ANS 
16.1. The tank leaching method proves to be the most 
appropriate method to assess the emission of con- 
taminants from construction materials and comparable 
products. It is possible to distinguish different release 
mechanisms, such as surface wash-off and diffusion. 
In addition, intrinsic leach parameters can be deter- 
mined, such as the availability for leaching, the physi- 
cal retardation factor (tortuosity) and the chemical re- 
tention. With these parameters, long term release of 
potentially hazardous components can be estimated. 
The results indicate consistency of leaching character- 
istics within one category of materials (e.g. asphalt 
concrete, concrete pavement blocks, limestone, light- 
weight concrete). The variation in the leach param- 
eters within one category of materials is such that op- 
portunities arise to develop faster test procedures in 
relation to the more extensive tests. Thus, the same 
basic information can be obtained, which is useful for 
quality assurance and certification of products and 
processes. For an efficient use of detailed leaching in- 
formation, storage in a database is essential. (Abstract 
Truncated) (ERA citation 15:035171) 


051,750 


MIC-90-03087/GAR PC E07/MF E01 
Quebec Ministere de l’Environnement, Sainte-Foy. 
CAP: A new environmental strategy. 

c1988, 44p ISBN-2-550-19007-06 


Policy statement proposing to change environmental 
strategies from the treatment of isolated and individual 
problems to the recognition of the interdependence of 
natural elements and conservation as the basis of last- 
ing development. The document proposes a new 
course of action for the Ministry, presents guidelines 
and action strategies, and gives initital objectives by 
sector. A list of government agencies, municipalities, 
business firms, farmers, environmental groups, scien- 
tists and general public involved in environmental mat- 
ters is also included. 


051,751 


MIC-90-03089/GAR PC E07/MF E01 
Environmental Advisory Council, Ottawa (Ontario). 
Role of environmental councils in relation to the 
Canadian Environmental Advisory Council. 

P. M. Bird. c1989, 75p SSC-EN 92-10/1989E, ISBN- 
0-662-17044-X 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Review of various studies and observations concern- 
ing different kinds of councils and their characteristics. 
Not all relevant councils are included, particularly in 
the provincial area, and no recommendations are 
given. The report gives a history of the Canadian Envi- 
ronmental Advisory Council and describes external 
pressures for a reformed Council. The types of envi- 
ronmental councils (ministerial, independent, expand- 
ed ministerial) are described, along with the structure, 
relationships and functions of governmental councils 
and advisory bodies as set out by various studies. Ad- 
ditional processes and mechanisms for advising the 
minister and the public are then described, concluding 
with an overall assessment and conclusions. The role 
of the Council in 1981 and 1984 is given, along with 
data on the work performed from 1983/4 to 1987/8. 


051,752 


MIC-90-03096/GAR PC E12/MF E01 
Environment Canada, Ottawa (Ontario). 





Canadian Environmental Protection Act: Reporting 
for the domestic substances list. Revised edition. 
bn _— SSC-EN 40-364/1988E, ISBN-0-662- 


The Canadian Environmental Protection Act (CEPA) 
provides the legislative basis for addressing pollution 
problems on land, in water and through all layers of the 
atmosphere. It establishes a comprehensive frame- 
work to manage toxic substances through their life 
cycle, from development and manufacture, through 
transport, distribution, use and storage, to safe dispos- 
al as waste. This guide gives information on the CEPA, 
the domestic and non-domestic substances list and 
amendments to it; criteria for reporting; how to report; 
guidelines to substance reporting; confidentiality; and 
problem letters. The guide also includes relevant sec- 
tions of CEPA and definitions of terms. 


051,753 

MIC-90-03097/GAR PC E07/MF E01 
Canadian Wildlife Service. State of the Environment 
Reporting Branch. Strategies and Scientific Methods 
Division, Ottawa (Ontario). 

Organizational and spatial frameworks for state of 
the environment ot! 

G. Sheehy. c1989, 92p ISBN-0-662-16865-8 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


State of the Environment (SOE) reporting is designed 
to provide high quality, comprehensive assessments 
of environmental conditions and trends. This report 
compares alternative organizational and spatial report- 
ing frameworks, and analyzes their strengths and 
weaknesses as a basis for guiding resource managers 
preparing SOE reports. The report also explains how 
different authors and different countries have ap- 
proached the complex task of reporting conditions and 
trends in their environment, and explains the utility and 
value of SOE methods. 


051,754 

MIC-90-03118/GAR PC E12/MF E01 
Canadian Wildlife Service. State of the Environment 
Reporting Branch. Strategies and Scientific Methods 
Division, Ottawa (Ontario). 

Environmental! databases for state of the environ- 
ment reporting: Conservation and Protection 
Headquarters. 

Technical report series no. 9. 

C. J. Keddy, and T. McRae. c1989, 180p 


In December 1988, the State of the Environment 
(SOE) reporting branch began an inventory of Environ- 
ment Canada databases of potential use to such re- 
porting. The inventory represents an initial step to- 
wards the development of an SOE information system 
(database referral component) to be established by 
Statistics Canada. This report summarizes the invento- 
ry results for Conservation and Protection headquar- 
ters by identifying SOE related databases held in that 
responsibility centre. Database inventories are in- 
dexed by framework category and by responsibility 
centre. 


051,755 
MIC-90-03279/GAR 
Environmental Control Council, Halifax (Nova Scotia). 
Report and recommendations regarding the Envi- 
ronmental Assessment Report for the proposed 
Point Aconi electrical generating station. 

c1990, 121p 


PC E12/MF E01 


The Nova Scotia Power Corp. (NSPC) announced 
plans to build a 165 MW generating station at Point 
Aconi, on Boularderie Island, Cape Breton, based on a 
requirement for new generating capacity. NSPC pro- 
poses to construct a unit using circulating fluidized bed 
(CFB) combustion technology. The unit will have tur- 
bine generators, coal and limestone storage and han- 
dling facilities, an ash management area, a well field to 
supply fresh water and a circulating water system. A 
review panel was authorized by the Council and held a 
hearing January 17, 1990. This report presents the 
review panel’s recommendations, background infor- 
mation and the mandate of the Council, public consul- 
tation measures, and concerns expressed. These con- 
cerns included legislation, alternatives, fuel and sor- 
bent management, liquid waste management, fresh 
water supply, circulating water system, air quality, gen- 
eral construction practices, community concerns, and 
the formation of a local monitoring committee. Also in- 
cluded are the terms of reference for the environmen- 
tal assessment report, an executive summary, and a 
list of submissions. 
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051,756 

MIC-90-03287/GAR PC E07/MF E01 
Manitoba Dept. of Environmental Management, Winni- 
peg. Clean Environment Commission. 

Manitoba. Clean Environment Commission: Annual 
report 1987-88. 

c1988, 40p 


The Clean Environment Commission is a quasi-judicial 
regulatory body which, for the reporting period, issued 
orders defining limits, terms and conditions for oper- 
ations that had the potential for the discharge of con- 
taminants into the environment. This annual report de- 
scribes the background to the establishment of the 
Commission, its composition and responsibilities; the 
programs and activities in air, water, and soil pollution 
control; investigations; and the state of the environ- 
ment in general and specifically for forestry, agricul- 
ture, and aquatic systems. Also included are a list of 
regulations, public hearings held, and orders issued. 


051,757 

MIC-90-03338/GAR PC E07/MF E01 
Environmental Studies Research Funds (Canada), 
Ottawa (Ontario). 

Environmental Studies Research Funds (Canada): 
Annual report 1989. 

c1990, 43p 

Text in English and French (Bilingual). 


Annual report of the Funds, giving highlights of activi- 
ties in the year, the structure and operation of the 
funds, the 1989 study program, and publications. A 
summary of the forum on future directions in oil spill 
research is also given. A list of reports in sediment 
transport, marine environmental effects and monitor- 
ing, icebergs, oil spill research and countermeasures, 
sea bottom ice scour, socio-economic issues north, 
east and west, waves, and northern terrestrial and 
freshwater environment are also included. 


051,758 

MIC-90-03355/GAR PC E07/MF E01 
Canadian Environmental Assessment Research Coun- 
cil, Hull (Quebec). 

Canadian Environmental Assessment Research 
Council: Annual report 1987-88. 

c1988, 35p 

Text in English and French (Bilingual). 


Annual report of the Council, covering council oper- 
ations; research projects in health, social impacts, cu- 
mulative effects and monitoring; and new program ini- 
tiatives in policy, sustainable development and the 
economy. A list of graduate student reports from the 
graduate student research program is also included, 
as well as the Council’s recommendation on EARP 
reform, sustainable development and the economy. 


051,759 

MIC-90-03625/GAR PC E19/MF E01 

Ontario Ministry of the Environment, Toronto. Re- 

search and Technology Branch. 

Technology Transfer Conference, 1989: Environ- 

mental research: Proceedings, vol. Il. 

c1990, 487p 

a Transfer Conference (1989: Toronto, 
int. 


Environment Ontario held its annual technology trans- 
fer conference to report and publicize the progress 
made on Ministry-funded projects. These studies are 
carried out in Ontario universities and by private re- 
search organizations and companies. Vol. |I includes 
presentations given during Session C, D and E of the 
conference, covering the topics of liquid and solid 
waste, analytical methods, and environmental socio- 
oe Both verbal and poster presentations are 
included. 


051,760 

MIC-90-03626/GAR PC E19/MF E01 

Ontario Ministry of the Environment, Toronto. Re- 

search and Technology Branch. 

Technology Transfer Conference, 1989: Environ- 

mental research: Proceedings, vol. |. 

c1989, 502p 

} nae Transfer Conference (1989: Toronto, 
rit.) 


Environment Ontario holds its annual technology 
transfer conference to report and publicize the 
progress made on Ministry-funded projects. These 
studies are carried out in Ontario universities and by 


051,763 


General 


private research organizations and companies. Vol. | is 
comprised of presentations given during Sessions A 
and B of the conference, as well as all feature presen- 
tations on air quality, water quality, liquid and solid 
waste, analytical methods, and environmental socio- 
economics. Session A covers air quality research and 
Session B covers wate: quality research, both verbal 
and poster presentations. 


051,761 

PB90-247552/GAR PC A17/MF A03 
Maryland Dept. of Natural Resources, Annapolis. 
Power Plant and Environmental Review Div. 
Environmental Review of Potomac Electric Power 
Company’s Proposed Station H Element I. 
Apr 90, 3889p PPRP/PPSE/SH-2 


The report has been conducted to evaluate the poten- 
tial impacts to environmental and cultural resources 
from the proposed construction and operation of Ele- 
ment | (the combustion turbine portion) of the Station 
H power plant facility at Potomac Electric Power Com- 
pany’s Dickerson site. This review also presents an 
evaluation of air quality impacts of Elements | and li 
(combustion turbine and combined cycle components 
of the facility) and an assessment of compliance with 
state and Federal air quality regulations (primarily the 
ambient air quality standards and the air quality impact 
requirements of PSD regulations). Results of the Envi- 
ronmental Review analysis are used as the basis for 
establishing preliminary recommended licensing con- 
ditions for operating the proposed facility. These rec- 
ommendations are also included in the report. 


051,762 
PB90-248949/GAR PC A05/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 

iene, Bilthoven (Netherlands). 

radatie van Chioorfenolen in de Bodem 

(Biodegradation of Chiorophenois in Soil). 
P. H. C. Weijnen, R. v. d. Berg, and S. v. d. Berg. 
May 89, 88p RIVM-728603005 
Text in Dutch; summary in English. 
North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
tection, P.O. Box 1, 3720 BA Bilthoven, The Nether- 
lands. ‘ 


Experimental research has been performed to study 
the behavior of chlorophenols in soil. The aim was the 
quantification of both biodegradation and formation of 
soil bound residue. The change in concentration of 
chlorophenols in soil under different conditions has 
been investigated in time. Under both anaerobic and 
sterile conditions no significant decrease in chioro- 
phenol concentrations could be observed. Under 
these conditions no biodegradation or soil bound resi- 
due occured. Under aerobic conditions the concentra- 
tion of chlorophenols decreased in time, indicating bio- 

radation. The rate of decrease is dependent on the 
soil type and the chloropheno! isomer. Research with 
(14)C-labelled chlorophenols showed that only 20% of 
the transformed chlorophenols were recovered as 
CO2. Complete mineralization does not occur. The re- 
maining activity was found in both waterphase and 
solid phase, but quantification of these was not possi- 
ble. 


051,763 
PB90-249046/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 

oek naar de Uitspoeling en Omzetting van 
Chloorfenolen in de Bodem met (14C) Gelabelde 
Verbindingen (Research on Leaching Out and Set- 
ting Up Chlorophenols in the Soil with Labeled 
(14C)Chiorophenols). 
Y. Tieleman. Apr 89, 51p RIVM-728603006 
Text in Dutch; summary in English. 
North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
tection, P.O. Box 1, 3720 BA Bilthoven, The Nether- 
lands. 


Laboratory experiments have been performed to study 
the behavior of chlorophenols in soil. The purposes 
were to find out whether chlorophenols or degradation 
intermediates might leach out and to set up a mass 
balance for the chlorophenols. Experiments have 
been carried out with labeled ((14)C) chlorophenols in 
four different soils. The chlorophenols used were 4- 
monochlorophenol and 3,4-dichlorophenol. The ex- 
periments have been carried out with short soil col- 
umns which were percolated at a high rate with chloro- 
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General 


phenol! solutions. The results show that under the ex- 
perimental conditions applied dichlorophenol leaches 
out from a calcareous soil with a low organic matter 
content. Also not completely mineralized derivates of 
monochlorophenol leached out of this soil. In the other 
soils only completely mineralized product (labeled 
carbon dioxide) leached out. Complete mineralization 
was found up to 30%. Analysis of the soil from the 
column after percolation showed a _ considerable 
amount of labeled ‘bound residues’ in the soil (up to 
50%). It is not clear which compounds are present. It 
was not possible to set up a consistent mass balance 
because 10 to 40% of the added activity was not re- 
covered by analysis. Further research under more real- 
istic conditions is necessary to clear the implications of 
these results. 


051,764 
PBS0-250838/GAR PC A05/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, ject Eeotog (Netherlands). 
roject Ecologische Inpasbaarheid Stoffen 5. Eco- 
systeemkennis voor Nationaal Stoffenbeleid: Li- 
teratuurstudie en Voorstel voor een Programma 
van Onderzoek (Project Ecologic Application of 
Substances 5. Ecosystem Knowledge for National 
Substances Policy: Literature Study and Proposal 
for a Research Program). 
E. D. de Ruyter van Steveninck. Nov 89, 89p RIVM- 
718921001 
Text in Dutch; summary in English. 
U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
Protection, P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


The report results from the understanding that the 
evaluation systems for chemical substances do not 
sufficiently consider the composition and functioning 
of the ecosystems to be protected. The object of the 
study is to give a survey of ecosystem characteristics 
that can be used to establish the effects of chemical 
substances and to present a proposal for a research 
program, aimed at making ecological knowledge avail- 
able for the development of criteria for policymakers 
and at short-term quantification of the ecological effec- 
tiveness of policy decisions. As a first step towards 
these goals a literature survey has been carried out. 
The study reports on the importance of ecosystems as 
an entity for both management and research purposes 
and on existing theories on stress ecology. Attention is 
Paid to the behavior of chemical substances in ecosys- 
tems, on the effects on individuals and populations 
and on the effects on structure and dynamics of com- 
munities and ecosystems. 


051,765 

PB90-250853/GAR PC AO5/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 

Aandachtstoffen Wet Milieugevaarlijke Stoffen 
(Isobutanol, HCN, DBP, DOP en Nikkel) (List of 
Substances Needing Special Attention According 
to the Netherlands (Dutch) Chemical Substances 
Act (isobutyl-Alcchol-HCN-SBP-DOP and Nickel)). 
C. J. M. Koning, P. van der Poel, and J. P. M. Ros. 
Oct 89, 78p RIVM-738711002 

Text in Dutch; summary in English. 

U.S., Canada and Mexice sales only. All others refer to 
National Institute of Public Health and Environmental 
— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


The Netherlands Chemical Substances Act (WMS) 
sets a task for the Minister of Housing, Physical Plan- 
ning and Environment to regularly draw up an invento- 
ry of chemicals which are suspected of posing a risk to 
man or the environment. Substances and preparations 
selected in this way are put on the list of substances 
needing special attention. The list has to be reviewed 
at least once a year. According to the WMS the Minis- 
ter must carry out research concerning the substances 
on the list, confined to the occurrence, application and 
distribution of these substances. Every company work- 
ing with one or more of these substances is obliged in 
principle to answer questions e.g. on production fig- 
ures, processing, sales and use of the substance(s). 
The report describes the results of a second investiga- 
tion which was carried out by means of questionnaires. 
These questionnaires were sent to a selection of firms. 
The report also presents the recommendations by the 
National Institute of Public Health and Environmental 
Protection (RIVM) to the Minister of Housing, Physical 
Planning and Environment. Some of the chemicals are 
isobutyl-alcohol, hydrogen cyanide (HCN), dibutylphth- 
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alate (DBP), di(2-ethylhexyl)phathalate (DOP), and 
nickel and nickel compounds. 


051,766 

PBS0-251026/GAR PC E05/MF E05 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Biologie. 

Ein Verfahren zur Analyse von Bodenaushub auf 
PAHs, PCBs und PCDD/PCDFs (Procedure for 
Analysis of PAHs, PCBs, and PCDD/PCDFs in Ex- 
cavated Material). 

H. Tausch, J. Kainzbauer, and M. Puehringer. Nov 
89, 20p OEFZS-4516, BL-890/89 

Text in German; summary in English. 


The analysis of the compound classes PAHs, PCBs, 
and PCDD/PCDFs in excavated material is described 
in detail. After Soxhlet extraction PCBs can be directly 
determined by gas chromatography and electron cap- 
ture detector. PAHs are isolated from the raw extract 
by liquid/liquid extraction and analyzed by gas chro- 
na peng wes ionization detection. PCDDs and 
PCDFs are Soxhlet extracted, fractionated by LC in 
four steps and finally analyzed b 
_ spectrometry ( 
ing 


coupled gas chroma- 
lected lon Monitor- 


051,767 

PB90-252065/GAR PC A05/MF A01 
Unocal Corp., Parachute, CO. a Div. 
UNOCAL Parachute Creek Shale Oil Program. Envi- 
ronmental Monitoring Plan, Annual Report, Octo- 
ber 1, 1988-September 30, 1989. 

31 Mar 90, 82p REPT-90- 1A, SFP/PC-0018 

See also PB90-252073 and PB89-191043. Sponsored 
by Department of the Treasury, Washington, DC. 
Office of Synthetic Fuels Project. 


The Energy Security Act of 1980 established a pro- 
gram to provide financial assistance to private industry 
in the construction and operation of commercial-scale 
synthetic fuels plants. The Parachute Creek Shale Oil 
Program is one of —- projects awarded financial as- 
sistance. The sup Be cen included develop- 


ment of an ll. Monitoring Plan, incorporat- 
ing existing compliance monitoring and supplemental 
monitoring on water, air, solid waste, worker health 
and safety, and socioeconomic impacts during the 
period 1986-1993. Phase | of the project is to produce 
10,000 barrels per day of syncrude from oil shale, 
using the Unishale ‘B’ process. A summary of monitor- 
ing 18 supplemental sites, including particulates, 
gases, liquids and solids is given. Results of Industrial 
Hygiene Supplemental Monitoring are discussed; no 
trends or relationships were evident in the data. Permit 
compliance and quality assurance/quality control ac- 
tivities are discussed. 


051,768 

PBS0-252073/GAR PC A99/MF A04 
Unocal Corp., Parachute, CO. we | Mining Div. 
UNOCAL Parachute Creek Shale Oil Program. Envi- 
ronmental Monitoring Plan Quarterly Report. First 
Quarter 1990. 

31 May 90, 738p REPT-90-1Q, OSFP/PC-0019 

See also PB90-252065.Portions of this document are 
not fully legible. Sponsored by Department of the 
Treasury, Washington, DC. Office of Synthetic Fuels 
Project, Environmental Protection Agency, Washing- 
ton, DC., Department of Energy, Washington, DC., and 
Colorado Dept. of Natural Resources, Denver. 


The Energy Security Act of 1980 established a pro- 
gram to provide financial assistance to private industry 
in the construction and operation of commercial-scale 
synthetic fuels plants. The Parachute Creek Shale Oil 
Program is one of four projects awarded financial as- 
sistance. The support a included develop- 
ment of an Environmental Monitoring Plan, incorporat- 
ing existing compliance monitoring and supplemental 
monitoring on water, air, solid waste, worker health 
and safety, and socioeconomic impacts during the 
period 1986-1993. Phase | of the project is to produce 
10,000 barrels per day of syncrude from oil shale, 
using the Unishale ‘B’ process. The report contains in- 
dustrial hygiene data collected during the quarter, re- 
sults of independent audits performed on compliance 
air quality, water quality, and supplemental analytical 
programs. Twenty pages of the text, air quality data 
and compliance information are included. 


051,769 

PBS0-252636/GAR PC A99/MF A04 
NATO Committee on the Challenges of Modern Socie- 
ty, Brussels (Belgium). 


Pilot Study on International Information Exchange 
on Dioxins and Related Compounds. 

Final rept. 1985-89. 

D. N. McNelis, E. W. Bretthauer, F. W. Kutz, D. P. 
Bottimore, and S. W. Duda. Dec 89, 646p NATO/ 
CCMS-170, EPA/600/6-90/007 

Contract EPA-68-D9-0166 

Portions of this document are not fully legible. Pre- 
pared in cooperation with REECO, Las Vegas, NV., 
and Versar, Inc., Springfield, VA. Sponsored by Envi- 
ronmental Protection Agency, Washington, DC. 


The Pilot Study on International Information Exchange 
on Dioxins and Related Compounds was initiated in 
1985 to apply the cooperative efforts of numerous na- 
tions to address the problems associated with CDDs, 
CDFs, and related compounds. The Pilot Study con- 
ducted activities to examine exposure and risk assess- 
ment, technology assessment, and management of 
accidents involving these compounds. One of the ac- 
tivities of the Pilot Study was to compile, analyze, and 
distribute information on research projects addressing 
these compounds. The report describes some of the 
research activities that were underway between the 
years of 1985-1989. The report also contains detailed 
analyses of funding priorities and research emphasis 
among NATO nations. 


051,770 


PB90-254756 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Statistical Engineering Div. 

History of the Section on Statistics and the Envi- 
ronment. 

Final rept. 

W. Liggett, and D. Splitstone. 1990, 2p 

- in the American Statistician 44, n2 p94-95 May 


The section on Statistics and the Environment, begun 
in 1990, was preceded by two decades of concerted 
effort to bring the best statistical methodology to the 
resolution of environmental concerns. The article sur- 
veys the part of this effort reflected in the professional 
activities of statisticians. 
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PB90-245028/GAR PC A10/MF A02 
National Center for Health Statistics, Hyattsville, MD. 
Questionnaires from the National Health Interview 
Survey, 1980-84. 

Vital and health statistics series. 

Mar 90, 212p DHHS/PUB/PHS-90-1202, ISBN-0- 
8406-0423-8 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-1/24. Library of Con- 
gress catalog card no. 89-600285. 


The report includes the questions used in the National 
Health Interview Survey (NHIS) from 1980 to 1984. itis 
the first in a series of reports that describes the ques- 
tionnaires used in NHIS. The report contains the basic 
health and demographic questionnaires for the 1980 
and 1982 data collection years and the current health 
topic questionnaires used from 1980 through 1984. 
The 1980 basic health and demographic questionnaire 
was revised in 1982. This revised questionnaire has 
been used each year since 1982. The report serves as 
a reference tool and as a mechanism that enables re- 
= to grasp the focus of NHIS during the period 
1 -84. 


051,772 


PB90-246687/GAR PC A08/MF A01 
National Center for Health Statistics, Hyattsville, MD. 





Plan and Operation of the NHANES | Epidemiologic 
Followup Study, 1982-84. 

Vital and health statistics series. 

Jun 87, 152p DHHS/PUB/PHS-87-1324, ISBN-0- 
8406-0366-5 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-1/22. Library of Con- 
gress catalog card no. 87-600051. 


In the first National Health and Nutrition Examination 
Survey (NHANES |) data were collected from a nation- 
al probability sample of the civilian noninstitutionalized 
population. Participants of the survey were between 
the ages of 1 and 74 years. The survey, which included 
a standardized medical examination and question- 
naires that covered various topics, took place from 
1971 through 1974 and was augmented by an addi- 
tional national sample in 1974-75. The NHANES | Epi- 
demiologic Followup Study (NHEFS) was designed to 
investigate the association between factors measured 
at the baseline with the development of specific health 
conditions. The primary purpose of NHEFS is to inves- 
tigate the relationships of clinical, nutritional, and be- 
havioral factors assessed in NHANES | to subsequent 
morbidity and mortality. Detailed study information is 
included in the appendices. 


051,773 

PB90-247560/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Where to Write for Vital Records: Births, Deaths, 
Marriages, and Divorces. 

Jun 90, 32p DHHS/PUB/PHS-90-1142 

Also available from Supt. of Docs. 


The purpose of the publication is solely to provide in- 
formation about individual vital records maintained 
only on file in State or local vital statistics offices. An 
Official certificate of every birth, death, marriage, and 
divorce should be on file in the locality where the event 
occurred. To obtain a certified copy of any of the certif- 
icates, write or go to the vital statistics office in the 
State or area where the event occurred. Addresses 
and fees are given for each event in the State or area 
concerned. 


Data & Information Systems 


051,774 

PB90-502725/GAR CP D99 
National Cancer inst., Bethesda, MD. International 
Cancer Research Data Bank. 

PDQ Access (for Microcomputers). 

Software. 

Jul 90, 2 diskettes DHHS/SW/DK-90/006 

System: IBM PC XT/AT/PS2; PC DOS/MS DOS 2.0+ 
operating system, 256K. Hayes Smartmodem or com- 
patible hardware. Supersedes PB88-103692. 

The software is contained on one 360K and 720K, 5 1/ 
pS = and 3 1/2 diskette, double density. File format: 


PDQ is a clinically oriented computer database devel- 
oped to make information on cancer treatment widely 
available to the medical community and to the lay 
public. It provides state-of-the-art cancer treatment in- 
formation, cancer research protocols, and directories 
of physicians and organizations providing cancer care. 
PDQ automatically performs the dialing and logging 
into the system, provides help to navigate through the 
system, captures all or part of the online session to 
disk, provides back scroll capability and disconnects 
with a single keystroke. There is a built-in utility to cap- 
ture a CANCERLIT search from PDQ and automatical- 
ly run the search on the CANCERLIT database. Of- 
fline, the program allows the captured data to be re- 
viewed on the computer screen or printed on a printer. 
The program works only on the National Library of 
Medicine’s MEDLARS system available by local dial- 
ing, COMPUSERVE, SPRINTNET, TYMNET, and IN- 
FONET telecommunications networks. 


Environmental & Occupational Factors 


051,775 
AD-A222 727/0/GAR PC A02/MF A01 


pein Medical Research Unit No. 2, Manila (Philip- 
pines). 

Animal Influence on Man-Biting Rates at a Malar- 
ious Site in Palawan, Philippines. 

Technical rept. 1986-1988. 

G. W. Schultz. 1989, 7p Rept no. NAMRU-2-TR-1076 
Pub. in Southeast Asian Jnl. of Tropical Medicine and 
Public Health, v20 n1 p49-53 1989. 


The effect of nearby animals on man-biting rates was 
tested under both outdoor and indoor conditions. 
Under outdoor conditions, fewer mosquitoes were 
found biting man when a carabao was nearby than 
when none were close. When collecting indoors, the 
opposite results were obtained. Therefore, placing a 
carabao near a house is disadvantageous. Sporozoite 
rates of Anopheles flavirostris were twice as high from 
man-biting collections as those caught from carabao. 
Placing carabao around a village but away from the 
house could play a significant role in reducing malaria 
transmission. Keywords: Malaria, Anopheles flavirus- 
tris, Zooprophylaxis, Palawan, Philippines. (jes) 


051,776 


MIC-90-03738/GAR PC E07/MF E01 
Alberta. Farm Safety Program, Edmonton. 

Alberta. Farm Safety Program: 1989 farm fatalities. 
Annual publication. 

c1990, 19p 


Data on farm fatalities for 1989, along with compara- 
tive information from 1980-89. The report gives the 
type of accident, location, age of victim, time of year, 
and cause of death. 


051,777 


PB90-254129/GAR PC A06/MF A01 
Occupational Safety and Health Administration, Wash- 
ington, DC. 
Report of the President to the Congress on Occu- 
pational Safety and Health for Calendar Year 1984. 
1985, 110p 


The report discusses the Occupational Safety and 
Health Administration’s (OSHA) activities and accom- 
plishments for calendar year 1984. During 1984, tech- 
nical assistance was provided for the development of 
the following standards: asbestos, benzene, field sani- 
tation, ethylene oxide, ethylene dibromide, respiratory 
protection and cotton dust. Also, the proposed revision 
of standards for powered platforms, compressed air, 
scaffolds, flammable gases, electrical safety, related 
work practices, and hazardous liquids were reviewed 
to provide information on the latest control technology. 
Anew consultation data-based monitoring system was 
started in 1984 to improve the effectiveness and con- 
sistency of the consultation program nationwide. 
OSHA also worked closely with EPA to assure safe 
and healthful work conditions for employees who 
clean up hazardous waste sites under the Comprehen- 
sive Environmental Response, Compensation, and Li- 
ability Act (CERCLA). Standards setting, compliance, 
state programs, consultation, federal enforcement 
policy, legislation, occupational safety and health sta- 
tistics, and appellate and district court litigation are 
also discussed. 


Health Care Assessment & Quality 
Assurance 


051,778 


MIC-90-03194/GAR PC E07/MF E01 
Health and Welfare Canada, Ottawa (Ontario). 
Summary of the New Brunswick heart health 
survey report. 

B. C. Balram. c1989, 20p 

Text in English and French (Bilingual). 


About 2,00 New Brunswickers, ages 18 to 74 partici- 
pated in a survey which determined how many New 
Brunswickers are at risk of developing heart attacks 
and strokes, and how much people know about those 
factors which can lead to heart disease and strokes, 
such as elevated blood pressure, elevated blood cho- 
lesterol and smoking. 


051,781 
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Health Care Measurement 
Methodology 


051,779 
PB90-253634/GAR PC A15/MF A02 
Health Care Financing Administration, Baltimore, MD. 
ieee se em ha and Demonstrations. 

lo y Geographic Area for Aged Medi- 
care Beneficiaries: Selected Diagnostic Groups, 
1986. Volume 1. 
Special rept. 
Jun 90, 340p HCFA/PUB-03300 
See also Volume 2, PB90-253642. 


The report is volume 1 of a two-volume compilation of 
data as part of efforts of the Health Care Financing 
Administration (HCFA) to provide information on the 
use of inpatient hospital services and the outcomes of 
treatment and how these vary by demographic charac- 
teristics and across different raphic areas. This 
volume contains rates of hospitalization, 30-day post- 
admission mortality, and population mortality for 26 di- 
agnostic groupings. The data are displayed for all dis- 
charges and for 11 diagnostic groups chosen for their 
importance in terms of frequency and health impact. 
Included in these 11 groups are heart disease, cancer, 
stroke, pneumonia and influenza, gallbladder disease, 
hernia of the abdominal cavity, and hip fracture. In ad- 
dition, summary data are presented for 15 diagnostic 
categories used in the Health Care Financing Adminis- 
tration (1988) publication Medicare Hospital Mortality 
Information, 1987. These volumes contain more com- 
plete information on demographic and small-area vari- 
ations in hospitalizations than has been available. The 
experience of the aged Medicare population in the 
entire United States is covered. The population-based 
mortality rates provided can be studied in relation to 
variations in hospitalization rates. 


051,780 

PB90-253642/GAR PC A15/MF A02 
Health Care Financing Administration, Baltimore, MD. 
Office of Research and Demonstrations. 

Hospital Data by Geographic Area for Aged Medi- 
care Beneficiaries: Selected Procedures, 1986. 
Volume 2. 

Special rept. 

Jun 90, 335p HCFA/PUB-03301 

See also Volume 1, PB90-253634. 


The report is Volume 2 of a two-volume compilation of 
data as part of efforts of the Health Care Financing 
Administration (HCFA) to provide information on the 
use of inpatient hospital services and on the outcomes 
of treatment. The information has been assembled to 
display how the rates of use of inpatient hospital serv- 
ices and the outcomes of care received by Medicare 
beneficiaries vary by demographic characteristics and 
across different geographic areas. This volume con- 
tains rates of hospitalization and 30-day post-admis- 
sion mortality, and population mortality for 14 proce- 
dures. The data reflect only the experience of the 
96.7% of Medicare beneficiaries who were not en- 
rolled in health maintenance organizations (HMOs) be- 
cause complete information is not available for HMO 
enrollees. These 14 procedures are among the most 
frequently performed for the population 65 years of 
age or over. They include four cardiac procedures; four 
orthopedic procedures; and prostatectomy, cholecys- 
tectomy, partial excision of large intestine, hysterecto- 
my, carotid endarterectomy, and repair of inguinal 
hernia. 


Health Care Utilization 


051,781 

AD-A222 737/9/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Work Satisfaction Issues among Prior United 
States Air Force Certified Registered Nurse Anes- 
thetists. 

Master’s thesis. 

D. K. Martino. Jun 90, 130p Rept no. AFIT/CI/CIA- 
90-027 


The recruitment and retention of professional nurses is 
now recognized as a major problem in the United 
States. Over the last three years, the United States Air 
Force (USAF) has experienced increasing difficulty in 
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retaining sufficient numbers of its’ Certified Registered 
Nurse Anesthetists (CRNAs) to meet peace-time re- 
quirements (Prather, 1988). The primary purpose of 
this research project was to identify the issues associ- 
ated with the decision of many former USAF CRNAs to 
discontinue their military careers (prior to meeting re- 
tirement criteria) and opt for anesthesia nursing prac- 
tice in a non-military setting. An additional goal is to 
compile this sample’s recommendations for the Nurse 
Corps aimed at proving the work satisfaction of the 
CRNAs who are currently practicing in the United 
States Air Force. (sdw) 


051,782 


PB90-246646/GA PC A05/MF A01 


R 
RAND/UCLA/Harvard Center for Health Care Financ- 
ing Policy Research, Santa Monica, CA. 
Determinants of the Use of Assistants at Surgery. 
S. Trude. Feb 90, 86p RAND/N-3064-HCFA 
Grant HCFA-99-C-98489 
Sponsored by Health Care Financing Administration, 
Washington, DC. 


The study describes factors that influence the use of 
assistants at surgery. The first part identified individual 
procedures for which assistants at surgery were used 
the most often or which received the most Medicare 
assistant-at-surgery dollars. The second part of the 
study looked at the more general factors that might 
influence the use of assistants at surgery, specifically 
the place of service, the specialty of the primary sur- 
geon, characteristics of the beneficiary, region and 
characteristics of the hospital. Ten procedures ac- 
count for 40% of the assistant-at-surgery dollars. The 
top ten procedures include cataract surgery, coronary 
artery bypass, hip replacement, knee replacement, 
thromboendarterectomy, and colectomy. One hundred 
procedures account for about 78% of the assistant-at- 
surgery dollars. 20 DRG’s accounted for 79% of the 
assistant-at-surgery dollars. 


Health Resources 


051,783 


AD-A223 195/9/GAR PC A07/MF A01 
Naval Health Research Center, San Diego, CA. 
Medical Resource Allocation: Injury and Disease 
Incidence among Marines in Vietnam. 

Final rept. 

C. G. Blood, D. K. Griffith, and C. B. Nirona. Sep 89, 
147p Rept no. NHRC-89-36 


The Deployable Medical systems (DEPMEDS) initia- 
tive requires that estimates of the patient conditions 
expected to be present in a theater of operations be 
projected. These patient conditions are used to quanti- 
fy the medical resources to be allocated during an 
operational scenario. Included among the patient con- 
ditions are battle injuries, and diseases and non-battle 
injuries (DNBI). The patient conditions were converted 
into their closest diagnostic equivalents within the re- 
cording system used at Navy impatient treatment facili- 
ties (ICD9). Frequencies of patient conditions (PCs) 
were determined for U.S. Marines serving in Vietnam. 
Rates of PCs per 1000 strength per day were comput- 
ed and a proportional distribution was tabulated. The 
five i rates of battle injury conditions were open 
wound chest/back, open wound leg, open wound 
shoulder, open wound hip/thigh, and wound face/jaw/ 
neck; highest rates among DNBI conditions were: ma- 
laria, severe febrile illness, non-psychotic mental dis- 
order, cellulitis, and joint disorders. Not all hospitaliza- 
tions were accounted for by the patient condition 
codes schema. Keywords: Patient conditions, Battle 
injuries, Marines, Vietnam U.S. Navy medicine, Casual- 
ties. (SDW) 
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AD-A223 194/2/GAR PC A04/MF A01 
Naval Health Research Center, San Diego, CA. 


158 VOL. 90, No. 20 


Sex Differences in Health Care Requirements 
Aboard U.S. Navy Ships. 

Interim rept. 

D. S. Nice, and S. M. Hilton. 20 Mar 90, 74p Rept 
no. NHRC-90-2 


There are currently over 6,600 women assigned 
aboard U.S. Navy ships. Although over 90 percent of 
these women are assigned to large auxiliary ships, 
such as destroyer tenders, submarine tenders, and 
repair ships, which have a medical officer on board, 
increasing numbers of women are being assigned to 
replenishment ships, ammunition ships, and salvage 
ships which are staffed by a non-physician health care 
= In response to a request from the Bureau of 

edicine and Surgery, this study was conducted to 
identify health care requirements of women aboard 
Combat Logistics Force ships and recommend medi- 
cal department adjustments to meet those require- 
ments. Results demonstrated that the monthly sick 
call rate for women (788/1,000) was 1.79 times great- 
er than the monthly rate for men (440/1,000). Al- 
though sex differences in rate were greatest for genito- 
urinary disorders (13:1), women visited sick call more 
than men for most illness categories. About 25 percent 
of all female iliness-related visits were for female-spe- 
cific problems, including — tract infections and 
sexually transmitted diseases. There were only minor 
sex differences in the number of services/procedures 
received, visit disposition, or duty status. Approximate- 
ly five percent of the female crew became pregnant 
each quarter. Given projections of female-specific dis- 
orders developed from these data, approximately 100 
Navy health care providers were surveyed to provide 
senior medical department staffing recommendations 
for ARSs, AOs, AEs, and AFSs with a 25% female 
crew and a 50% female crew. (SDW) 


051,785 
MIC-90-03456/GAR PC E07/MF E01 
South Saskatchewan Hospital Centre, Regina 
Canada). 

uth Saskatchewan Hospital Centre: Annual 
report 1988-89. 
c1989, 27p 


Presents the year in review, lists medical staff, and 
contains a statement of the Centre’s financial position. 


051,786 

MIC-90-03504/GAR PC E07/MF E01 
Federal-Provincial Advisory Committee on Institutional 
and Medical Services (Canada). Sub-Committee on In- 
stitutional Program Guidelines, Ottawa (Ontario). 
Guidelines for establishing standards for special 
services in hospitals: Report. 

c1988, 53p ISBN-0-662-16828-3 


Guidelines providing a comprehensive outline of re- 
quirements for services in health institutions, including 
patient distribution, distribution of units, administrative 
policy, procedures and control, staff guidelines, hospi- 
tal support services, regional services, space require- 
ments and special design features and equipment. 
Also included are the relationship of the emergency 
medical system to external agencies and hospital re- 
sources, recommended minimal requirements, sub- 
jects for which written policies should be established, 
and special methods of treatment for pediatric pa- 
tients, family violence victims, and trauma patients. 
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Industrial Safety Engineering 


051,787 
PB$0-252735/GAR PC A05/MF A01 
Technische Hogeschool Delft (Netherlands). Vak- 
roep Veiligheidskunde. 

r een Veiligheidskundige Probleemaanpak (To- 
wards a Scientific Safety Problem Approach). 
J. Stoop. Jan 90, 92p 
Text in Dutch; summary in English. 


A scientific approach towards safety problems makes 
it possible to formulate an objective for research and a 
process of safety problem solving. In this process the 
cooperation between disciplines and stakeholders is 
of great importance. For a further development of the 
process there is a clear need for prospective methods, 
especially with respect to the ‘human factor’ as prob- 
ably the least developed factor. The publication elabo- 
rates the relation between the safety problem solving 
process and the engineering design process, based on 
the experience with several case studies. 


Laboratory & Test Facility Design & 
Operation 


051,788 


DE90009938/GAR 

CeramPhysics, Inc., Westerville, OH. 
Miniature inexpensive, oxygen sensing element. 
— quarterly report, 31 January 1990-30 April 


PC A02/MF A01 


1990. 
—e rept. 

R. W. Arenz. 30 Apr 90, 5p DOE/CE/15401-T7 
Contract FG01-88CE15401 

Sponsored by Department of Energy, Washington, DC. 


This paper is a progress report by Ceramphysics, Inc. 
on their efforts to design and fabricate an instrument to 
measure oxygen. This report discusses the project’s 
two tasks. The first task consisted of choosing the 
sensor ceramics, developing the sealing techniques, 
and designing the heating element. The second task’s 
objective was the preliminary fabrication of the meas- 
uring instrument. (FSD) 


051,789 


DE90010630/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Concepts for future developments in electron mi- 
croscopy. Foreign trip report, March 24, 1990- 
March 31, 1990. 

L. F. Allard, and T. A. Nolan. 30 Apr 90, 8p ORNL/ 
FTR-3589 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


At the request of Hitachi, Ltd. and JEOL, Ltd. and pri- 
marily at their expense, the travelers visited the JEOL 
factory and the Hitachi Central Research Laboratory in 
Tokyo, and the Hitachi Naka Works Factory in Katsuta. 
At these three facilities the travelers presented semi- 
nars explaining both ORNL’s significance in materials 
research and electron microscopy and concepts relat- 
ing to transmission electron microscopy resolution im- 
provements, instruments and concepts that the manu- 
facturers are developing. Additionally, they had the op- 
portunity to assess the performance of the recently in- 
troduced Hitachi 200-kV Field Emission Gun TEM. The 
visit provided the travelers a unique opportunity to in- 
fluence the directions for future instrumental develop- 
ments by two major electron microscope manufactur- 
ers. 


051,790 


DE90010980/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Convenient system for diffraction moire measure- 
ments. 

V. A. Deason, and M. B. Ward. 1989, 10p EGG-M- 
89360, CONF-8908128-2 

Contract ACO7-761D01570 

Western Regional Strain Gage Committee meeting, 
Idaho Falls, ID (USA), 22 Aug 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


This device utilizes single mode polarization maintain- 
ing optical fibers to generate the pair of laser beams 
required by diffraction moire interferometry. Design of 
the device permits extremely rapid and convenient 
setup for measurement of in-plane displacement distri- 
butions on the surfaces of specimens. The device, ap- 
plications, and typical data are described. (ERA cita- 
tion 15:032991) 





051,791 
DE9001 1431/GAR PC AO5/MF A01 
Illinois Univ. at Chicago Circle. Dept. of Mechanical En- 
ineering. 
ble wavelength interferometer for the study of 
po and mass transfer in double diffusive sys- 
ems. 
W. Lu, and W. M. Worek. 1990, 84p DOE/ER/ 
13152-T3 
Contract AC02-84ER13152 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An experimental test systems capable of measuring 
the variation of the refractive index of a salt water solu- 
tion with spatially varying temperature and concentra- 
tion were performed using two-wavelength Mach- 
Zehnder interferometer. An experimental data reduc- 
tion method and computing program were developed 
to take the data generated in the tests and to deter- 
mine the variation of the refractive index with tempera- 
ture and concentration at two different wavelengths. 
The experimental data obtained from the test system 
was reduced and curve fitted by a nonlinear regression 
algorithm numerical method to determine the function- 
al dependence of the refractive index on temperature 
and concentration. A numerical study was conducted 
using these results in a system to determine the fringe 
shift due to temperature and concentration at two 
wavelengths. Two wavelength interferograms were 
generated, and using this information the temperature 
and concentration distribution from two wavelength in- 
terferograms were inferred. A double diffusion experi- 
mental test system also was designed to reproduce 
the case simulated. 23 refs., 23 figs., 2 tabs. (ERA cita- 
tion 15:035665) 


051,792 

N90-21351/3/GAR PC A11/MF A02 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

— of Measurement and Instrumenta- 
ion. 

|. Warshawsky. Apr 90, 232p NAS 1.61:1222, E- 

3786, NASA-RP-1222 


The user of instrumentation has provided an under- 
standing of the factors that influence instrument per- 
formance, selection, and application, and of the meth- 
ods of interpreting and presenting the results of meas- 
urements. Such understanding is prerequisite to the 
successful attainment of the best compromise among 
reliability, accuracy, speed, cost, and importance of 
the measurement operation in achieving the ultimate 
goal of a project. Some subjects covered are dimen- 
sions; units; sources of measurement error; methods 
of describing and estimating accuracy; deduction and 
presentation of results through empirical equations, in- 
cluding the method of least squares; experimental and 
analytical methods of determining the static and dy- 
namic behavior of instrumentation systems, including 
the use of analogs. 


051,793 

PATENT-4 940 896 Not available NTIS 
— of Health and Human Services, Washing- 
ton, DC. 

Pyroelectric Calorimeter. 

Patent. 

W. A. Hagins, and S. Yoshikami. Filed 2 Feb 89, 
patented 10 Jul 90, 2p PB90-237975, PAT-APPL-7- 
305 331 

Supersedes PB90-170572. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A pyroelectric detector comprises a support member 
having a tapered through-hole therein, a first polyester 
film positioned on said support member, across said 
through-hole, an aluminum foil member located on an 
opposite side of said polyester film from said support 
member, a pyroelectric film located on an opposite 
side of said aluminum foil member from said first poly- 
ester film, at least one additional polyester film located 
on an opposite side of said pyroelectric film from said 
aluminum foil member, and two pyroelectrical leads 
connected to opposite sides of said pyroelectric film. 


051,794 

PB90-252230/GAR PC E05/MF E05 
Etablissement Technique Central de l’Armement, Ar- 
cueil (France). Dept. Comportement des Materiaux. 


INDUSTRIAL & MECHANICAL ENGINEERING 


Mesure de Pression Induite par Laser Impulsion- 
nel, par Jauges Piezoelectriques PVDF et Quartz 
(Laser-Induced Shock Wave Measurement Using 
PVDF and Quartz Piezoelectric Gauges). 

P. Marlin, L. Penazzi, and P. Bensussan. 10 Oct 89, 
13p ETCA-89-R-141 

Portions of text in French. Presented at the meeting of 
the American Physical Society Institute, ‘Topical Con- 
ference on Shock Compression of Condensed Matter’, 
Albuquerque, NM., August 14-17, 1989. Sponsored by 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |’Arme- 
ment. 


The report contains the full text of a — presented 
at the 1989 Topical Conference on Shock Compres- 
sion of Condensed Matter. It reports on research in 
which piezoelectric PVDF gages were used to meas- 
ure stress pulses induced in bare aluminum samples 
subjected to Q-switched and Nd-Yag laser pulses. A 
specific voltage-data-analysis scheme, to be used with 
any type of piezoelectric gage (thin PVDF or thick 
quartz gages) for any pulse duration, was developed. 
There was good agreement among the stress pulses 
calculated from quartz and PVDF voltage data in the 
authors’ experiments, and good agreement with re- 
sults in the literature. Previous PVDF data-analysis 
procedures published in the literature are discussed. 


051,795 


PB90-252412/GAR PC A08/MF A01 
Oregon State Univ., Corvallis. Dept. of Civil Engineer- 
ing. 

Laboratory Study of Test Methods for Polymer 
Modified Asphalt in Hot Mix Pavement. 

Final rept. Feb 88-Nov 89. 

D. F. Rogge, C. Ifft, R. G. Hicks, and L. G. Scholl. 
Nov 89, 161p TRR-89-17, FHWA/OR/RD-9006 
Sponsored by Federal Highway Administration, Salem, 
OR. Oregon Div., and Oregon State Highway Div., 
Salem. Materials and Research Section. 


The report begins with a brief discussion of the various 
polymer types, expected and reported effects on 
binder properties, and expected and reported effects 
on mix properties. Chapter 3 presents an evaluation of 
test procedures, and proposes test methods for further 
study. The preliminary laboratory testing program and 
test results are presented in Chapter 4. Chapter 5 pre- 
sents the test results and analysis from the final testing 
program. Chapter 6 discusses the results of the testing 
programs and Chapter 7 provides conclusions and 
recommendations. The appendices provide detailed 
information on test procedures and data on the asphalt 
mixture preparation. 


Production Planning & Process 
Controls 


051,796 


AD-A222 587/8/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Factory Model and Test Data Descriptions: OPIS 
Experiments. 

Technical rept. 

W. Y. Chiang, M. S. Fox, and P. S. Ow. Mar 90, 41p 
Rept no. CMU-RI-TR-90-05 


The goal of this report is to define a factory model and 
a set of experiments that can be used to compare al- 
ternative scheduling methods. The model was original- 
¥ created to provide a comparative analysis of the 

PIS and ISIS constraint directed scheduling systems 
and the COVERT dispatch rule. The model is a simplifi- 
cation of the model used originally to test ISIS. This 
report defines a Job Shop in terms of: (1) Parts, includ- 
ing physical characteristics; (2) Process plans com- 
posed of operations, precedence relations, and re- 
source requirements; (3) Resource descriptions, in- 
cluding labor machine ratios; and (4) Constraints cov- 
ering due dates, work in process, machine restrictions, 
etc. Twenty-two experiments are defined each con- 
taining orders composed of release dates, due dates, 
parts, quantity, and priority. Orders were statistically 
generated based on the parameters described in the 
latter sections. (kr) 
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N90-21398/4/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Non-Destructive Testing Centre. 
On-Line Assessment of Weld Quality Using Ultra- 
sonics. 

C. Duffill, B. C. G. Haywood, C. B. Scruby, and |. J. 
Stares. Jul 89, 25p AERE-R-13401 


There is a recognized industrial need for active meth- 
ods to control weld parameters in order to give im- 
proved fusion weld quality. In particular, it is important 
to control weld penetration, weld pool size and posi- 
tion, and defect formation. Ultrasonic waves are able 
to penetrate within the material and provide informa- 
tion about the nature and position of the solid-liquid 
interface together with any other discontinuities or de- 
fects during the welding process. The application of 
pulse-echo ultrasonics is presented, using both com- 
pression and shear waves, to the characterization of 
the solid-liquid interface surrounding the weld-pool in 
stainless steel. A theoretical model is used to plot the 
ray paths in the severe temperature gradients sur- 
rounding the weld-pool and thereby calculate the cor- 
rection needed to take into account thermal effects. 
There was good overall agreement between theory 
and experimental data. It is concluded that, provided 
the ultrasonic data processing instrumentation is capa- 
ble of rapid signal averaging and on-line analysis, this 
technique has considerable potential for weld quality 
control. Because compression waves can be transmit- 
ted through the molten metal in the pool, the technique 
can also be used to detect some weld defects on-line, 
such as inclusions, porosity, and lack of fusion. 


General 
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AD-A222 748/6/GAR PC A03/MF A01 
San Antonio Air Logistics Center, Kelly AFB, TX. 
Performance Oriented Packaging Testing of Fiber- 
board Container, PPP-B-636. 

Final rept. 

M. A. Garcia. 1 Jun 90, 11p DOD/POPHM-TR90022 


This container was subjected to drop tests and stack- 
ing tests in accordance with the requirements speci- 
fied in UN Recommendations on the Transport of Dan- 
gerous Goods, Fifth Edition, dated 1988. There were 
no indications of damage, deformation, or deteriora- 
tion on the test specimens which would adversely 
affect transportation safety, reduce their strength, or 
cause instability. The test specimens complied with 
the special UN requirements and was successfully 
tested for Packing Group |. Keywords: Performance 
oriented packaging of hazardous material, Fiberboard 
containers, Shipping containers. (jg) 
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N90-21597/1/GAR 

(Order as N90-21596/3/GAR, PC A04/MF 

A01) 

Indian Inst. of Science, Bangalore. Dept. of Mechani- 
cal Engineering. 
State of the ART of Acoustics of Active and Pas- 
sive Mufflers. 
M. L. Munjal. Feb 90, 10p 
In Vibration Inst., the Shock and Vibration Digest, 
Volume 22, No. 2 p 3-12. 


Significant advances made in the analysis and design 
of mufflers over the last four years are reviewed. 
Active, passive, reflective, and dissipative mufflers are 
discussed. While emphasis is on the frequency domain 
analysis, the time domain analysis is included. Applica- 
bility of the various contributions is highlighted. 
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DE90010297/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Sandia a Laboratories data engineering for 
DOE production agencies. 

L. Hernandez, R. F. Ellison, J. L. Zubersky, G. L. 
—, and L. T. Davis. Apr 90, 71p SAND-90- 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


At Sandia National Laboratories data engineering is 
the application of both the art and science aspects of 
engineering principles to the acquisition and storage of 
product-related test and traceability data and to the 
transformation of this data into useful information 
through data retrieval and analysis processes. This 
report describes the application of data engineering to 
the data systems that have been developed in support 
of production agency built or procured product. The 
production agencies that are addresses in this report 
include Mason & Hanger, Amarillo, TX; GEND, Largo, 
FL, Allied Signal, KCD, Kansas City, MO; and Mount, 
Miamisburg, OH. Also discussed is the Weapon Eval- 
uation Test Laboratory (7264)/Amarillo. The scope of 
the data engineering program for each production 
agency (or test facility) is presented along with the 
interfaces and constraints. The present contractors’ 
data system is described and system limitations and 
future plans are discussed. 7 refs., 38 figs. (ERA cita- 
tion 15:033863) 


051,801 

DE90011248/GAR PC A05 

Savannah River Lab., Aiken, SC. 

Analytical Data Management System (ADMS). 

W. J. Kerrigan. 13 May 87, 93p DPST-87-891 

Contract ACO09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 

yond copy only, copy does not permit microfiche pro- 
luction. 


The current Analytical Development Division (ADD) 
Data Management System, (DMS) captures the essen- 
tial analytical information during a sample analysis re- 
quest using the DMS SAMPLE ANALYSIS REQUEST 
FORM. Analytical Development Division (ADD) per- 
sonnel intercept each REQUEST FORM and assign 
appropriate Analysis Method Codes using the DMS 
ANALYSIS METHOD CODE ASSIGNMENT FORM. 
The SAMPLE ANALYSIS REQUEST FORM is “user- 
hostile” and first time users find it intimidating. Further, 
DMS operates on the unclassified IBM main frame 
(3081) using IBM’s “Customer Information and Control 
System” (CICS). Sample submission, results entry, 
and all reporting functions are executed at night in 
batch mode. As a result of batch processing in the ex- 
isting system, results and reports are not produced in a 
timely manner and neither ADD users nor ADD cus- 
tomers find it a “user-friendly” system. — de- 
mands on the DMS and the constraints of the CICS 
environment and deficiencies in the existing DMS pro- 
gramming have led to the development of new DMS 
requirements. These requirements are discussed in 
this report. (ERA citation 15:033859) 


051,802 
MIC-90-03208/GAR MF E01 
International Development Research Centre, Ottawa 


(Ontario). 

MINISIS Users’ Group, Meeting: Proceedings. 
Manuscript report no. 250e. 

c1988, 246p 

MINISIS User’s Group. Meeting (1988: Ottawa, Ont.) 
Papers are in the language of presentation, English, 
French or Spanish. 


160 VOL. 90, No. 20 


Microfiche only. 


Proceedings of the conference, covering the MINISIS 
program in the future, MINISIS version G, software 
packages, use in libraries, management of large data- 
bases, and various applications. 


051,803 

MIC-90-03232/GAR PC E07/MF E01 
Canadian Workplace Automation Research Centre, 
Laval (Quebec). Organizational Research Directorate. 

par information technologies: Innovation and dif- 
usion. 

L. Deschenes. c1989, 35p SSC-CO28-1/33-1989E, 
ISBN-0-662-17268-X 

Information Technology: Globalization, diffusion, inno- 

vation and retraining (1989: Toronto, Ont.) Prepared 

for the conference on Information Technology: Globa- 

lization, diffusion, innovation and retraining. French ed. 
(Les Nouvelles technologies...): 90-02333/1. 


Brief overview of the innovations in information diffu- 
sion, the resultant developments within organizations 
and factors influencing the degree of computerization. 


Reference Materials 
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AD-A222 700/7/GAR 

Control Data Corp., Alexandria, VA. 
NATO Thesaurus Project. 

J. Krueger. May 90, 29p USAF-STINFO-Contribution- 
90/3, SAF/AQT-SR-90-007 

Contract MDA993-88-C-0186 


This document describes functionality to be developed 
to support the NATO technical thesaurus. Described 
are the specificity of the thesaurus structure and func- 
tion; the distinction between the thesaurus information 
and its representation in a given online, machine read- 
able, or printed form; the enhancement of the thesau- 
rus with the assignment of COSATI codes (fields and 
groups) to posting terms, the integration of DTIC DRIT 
and NASA thesauri related terminology, translation of 
posting terms into French; and the provision of a basis 
for system design. Keywords: English/French lan- 
guage; Subject indexing; Thesauri integration; Bilingual 
thesauri/vocabulary; English terminology; French ter- 
minology; NATO/DTIC/NASA. (EDC) 
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051,805 
AD-A223 123/1/GAR PC A99/MF E09 
Universal Energy Systems, Inc., Dayton, OH. 
United States Air Force Research Initiation Pro- 
ram for 1988. Volume 1. 
echnical rept. 
R. C. Darrah, and C. Cavender. Apr 90, 976p 
AFOSR-TR-90-0707 
Contract F49620-88-C-0053 
See also Volume 2, AD-A223 124. 


Partial contents: Synergistic effects of bomb cratering; 
Automated motion parameter determination from an 
image sequence; Modeling and simulation on micro- 
computers, 1989; Two dimensional MHD simulation of 
accelerating arc plasmas; Modeling reactive frag- 
ments; Target-aerosol discrimination for active optical 
proximity sensors; The dynamics of impact; Multigraph 
kernel for transputer based systems; MTF studies of IR 
focal plane arrays at low flux levels; Droplet size distri- 
butions and combustion modeling in a pintle injector 
spray; Multiple scattering in solid fuel rocket plumes; 
Influence of forced disturbances on the vortex core 
and the vortex burst; Large space structure parameter 
estimation; Calibration of the infrared spectropolari- 
meter; Computer code to include core polarization in 
effective potential basis set expansion studies; Fluo- 
rescence spectra of matrix-isolated lithium; Energy- 
and time-resolved photophysics and photochemistry 
of high energy cryogenic metal-containing rocket fuels; 
Experimental verification and development of structur- 
al identification techniques on a grid; Experimental in- 
vestigation of the stability of jets near the critical point; 
HF network evaluation; High intensity compressive 
ong wave propagation through unsaturated sands. 
Ic 


051,806 
AD-A223 124/9/GAR 
Universal Energy Systems, Inc., Dayton, OH. 


PC A99/MF A04 


United States Air Force Research Initiation Pro- 
ram for 1988. Volume 2. 
echnical rept. 
R. C. Darrah, and C. Cavender. Apr 90, 604p 
AFOSR-TR-90-0708 
Contract F49620-88-C-0053 
See also Volume 3, AD-A223 125. 


Partial contents: NMR studies of alkylammonium- 
chloroaluminate room-temperature electrolytes; 
Mechanistic studies on the thermal decomposition of 
NTO by high performance liquid chromatography; Aro- 
matic nitrations in chloroaluminate melts; Calculated 
C-NO2 bond dissociation energies A MCSCF study of 
the rearrangement of nitromethane to methyl nitrate; 
Sodium as an electrode for chloroaluminate; Transient 
shock waves in a Mach 3 flow; Ab-initio and semi-em- 
pirical molecular orbital studies of energetic materials 
(Nitrogen heterocyclics) and polymers; Radiative asso- 
ciation in ion-molecule reactions -- Reactions of some 
carbon cations; Impulse approximation formalism for 
atom molecule collisions; Stellar photometry, vehicle 
glow, and advanced image analysis; Theoretical and 
Observational studies of geomagnetic storm-related 
ion and electron heating in the subauroral region; Algo- 
rithms for generalized exponential inversion; Trajecto- 
ry calculations of high temperature and kinetic energy 
dependent ion-polar molecule collision rate constants; 
Aging studies of GaAs Schottky barriers; Supply line 
testing in CMOS digital circuits; Characterization of de- 
tectors for optical pattern recognition. (edc) 


051,807 
AD-A223 125/6/GAR PC A99/MF E09 
Universal Energy Systems, Inc., Dayton, OH. 
United States Air Force Research Initiation Pro- 
ram for 1988. Volume 3. 
echnical rept. 
R. C. Darrah, and C. Cavender. Apr 90, 1050p 
AFOSR-TR-90-0709 
Contract F49620-88-C-0053 
See also Volume 4, AD-A223 126. 


Partial contents: Vaporization behavior of pure and 
multicomponent fuel droplets in a hot air stream; Vorti- 
cal structures in a 2-D slot burner-cold flow; Calcula- 
tions of interface-state occupation function and GaAs/ 
Ge heterostructure solar cell efficiency; Computer sim- 
ulation of adaptive resource management in real-time; 
Proving equivalence of high-and low-level architectural 
descriptions in VHDL; Applications of evolutionary 
learning strategies to pattern recognition tasks; Effect 
of roughened surface on turbulent boundary layer sep- 
aration at Mach 6.0; Stochastic model of fatigue crack 
growth due to random loading for application to aircraft 
wheels; Fatigue characteristics of F-16 composite 
transparency material determined by long-term and 
accelerated methods; Convergence of upper-bound 
optimum design of large-scale structures with speci- 
fied frequency bands; Robustness with positive real 
controllers for large space structures; Robust eigen- 
structure assignment for flight control design; Compar- 
ative burning rates and duplex loads of solid propel- 
lants; Low velocity impact of composite materials; Air- 
craft availability model -- Feasibility study for POM 
forecasting; Tunable absorption in doping superlat- 
tices; Joining of carbon-carbon composites; Charac- 
terization of the phase separation behavior of poly(p- 
phenylene benzobisthiazole)/Amorphous nylon mo- 
an composites by small angle light scattering. 
c 


051,808 
AD-A223 126/4/GAR PC A99/MF E09 
Universal Energy Systems, Inc., Dayton, OH. 
United States Air Force Research Initiation Pro- 
ram for 1988. Volume 4. 
echnical rept. 
R. C. Darrah, and C. Cavender. Apr 90, 990p 
AFOSR-TR-90-0710 
Contract F49620-88-C-0053 
See also Volume 1, AD-A223 123. 


Partial contents: Auditory modeling; Assessing the 
cognitive demands of tracking strategies; Optimization 
of the nonlinear discrete parameter model of the 
seated human spine; In vitro modeling of perfluoro-N- 
decanoate effects on enzymes of fatty acid metabo- 
lism; Investigation of training content validity and train- 
ing efficiency in the Air Force airmen basic-in-resi- 
dence training course; Intelligent tool to facilitate de- 
velopment of qualitative process models in novice pro- 
grammers; Effect of range restriction on correlation co- 
efficient estimation; validation of an enlisted Air Force 





specialty task taxonomy and cross-AFS ease-of- 
movement predictions; Proportional intensity reliability 
analysis for repairable items; Monte Carlo comparison 
of validity generalization procedures; Graphical pro- 
gramming of simulation models in an object-oriented 
environment; Refinement considerations for an ad- 
vanced instructional design advisor; engineering 
design with decision support -- An application of goal 
decomposition; Solvent extraction of boron from in- 
dustrial wastewaters; Comparison of asbestos analy- 
sis by SEM-EDXA and TEM-SAED; Examination of 
Kriging techniques for ground water monitoring; Corti- 
sol prevention of chronic beryllium disease in postpar- 
tum rats; Blood flow distribution in the non-working 
forearm during exercise. (edc) 


051,809 

DE90010286/GAR PC A06/MF A01 
Lawrence Livermore National Lab., CA. 

Materials Fabrication Division/Precision Engineer- 
ing Program Combined Bibliography (1970-1989). 
Bibliography. 

|. F. Stowers. Mar 90, 103p UCRL-ID-103480 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
Original copy available until stock is exhaust- 


The Combined Bibliography assembles in one docu- 
ment the 1970--1989 reports, conference proceed- 
ings, and publications authored by members of the Ma- 
terials Fabrication Division and the Precision Engineer- 
ing Program. It was prepared from data recovered from 
the LLNL Library’s and report database and from 
DOE’s Energy Database using Pro-Cite. The bibliogra- 
phy is divided into three parts: publication list by 
author, publication list by key words, and fully anno- 
tated references. (ERA citation 15:032530) 
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AD-A223 150/4/GAR PC A03/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Concept for oa ey Computer-Aided Drafting 
and Design with Cost Engineering and Specifica- 
tion Preparation. 

Final rept. 

D. K. Hicks, J. H. Williamson, R. D. Blackmon, R. D. 
Neathammer, and M. R. Shamsie. Jun 90, 21p Rept 
no. CREL-TR-P-90/13 


This report outlines a concept for developing a system 
to integrate computer-aided drafting and design 
(CADD) and cost estimating through automated data 
processing methods. The result of this combination will 
be twofold: (1) Designers will have continuous, real- 
time access to cost estimating information, and will 
know the implications of design decisions upon con- 
struction duration time and costs; and (2) Cost engi- 
neers/estimators will be freed from most of the labori- 
ous analysis of labor, equipment, and material, allow- 
ing them more time to evaluate cost estimates on the 
basis of local market conditions. A fully automated in- 
tegration of the CADD environment and cost estimat- 
ing data will reduce the cost of preparing cost esti- 
mates, improve the accuracy of estimates, and reduce 
redesign costs due to cost overruns. (kr) 


051,811 

DE90010180/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Engineering drawing transfer test with the Air 
Force Ogden Air Logistics Center: MIL-D-28000 
Class II (IGES). Quick short test report. 

16 Feb 90, 4p UCRL-ID-103172, CTN-90-010 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 
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This document is a test report on computer-aided 
design software. Tests were performed to military 
standards. The tests were performed by Cals Test Net- 
work for the US Air Force. (FSD) 


051,812 

DE$0010186/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Technical publication transfer test with Pratt and 
Whitney: MIL-M-28001 (SGML) and MIL-D-28000 
Class | (IGES). Quick short test report. 

16 Feb 90, 5p UCRL-ID-103173, CTN-90-009 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This document is a test report resulting from the eval- 
uation of a software package from Pratt and Whitney 
by Cals Test Network. The IGES package is a comput- 
er aided design program. (FSD) 


051,813 

DE90010979/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Computer-aided engineering annual report for cal- 
endar year 1989. 

Hyg rept. 

H. C. Brockelsby. Mar 90, 30p EGG-EG-8893 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


During calendar year 1989, EG&G Idaho completed 
the initial procurement and implementation of a major 
new Computer-Aided Engineering (CAE) system. Sev- 
enty new workstations and associated engineering ap- 
plications were installed over 100 personal computers 
(PCs) were integrated into the environment, and com- 
munications links to the IBM mainframes and the Cray 
supercomputer were established. The system 
achieves integration through sophisticated data com- 
munications and application interfaces that allow data 
sharing across the entire environment. Applications 
available on the system facilitate engineering relate to 
full three-dimensional (3-D) piping, heating/ventilat- 
ing/air conditioning (HAVC), structural and steel 
design, solids modeling and analysis, desktop publish- 
ing, design and drafting, and include automated links 
to various analysis codes on the Cray supercomputer. 
The system also provides commonly used engineering 
tools such as spreadsheets, language compilers, ter- 
minal emulation, and file transfer facilities. Although 
difficult to quantify, recent information has shown that 
projected annual productivity improvement to the 
Idaho National Engineering Laboratory (INEL) will be in 
excess of $2,000,000. This improvement will be gener- 
ated in a variety of areas including improvement in the 
efficiency of individual users, checkplot production, 
data management, file transfers, plotting. design-anal- 
ysis interfaces, and the benefit of full 3-D design. Cur- 
rent plans call for a significant expansion of the CAE 
system in 1990 with continued expansion through 
1993. Additional workstations, system software and 
utilities, networking facilities and applications software 
will be procured and implemented. More than one hun- 
dred people will receive training on the various applica- 
tion packages during 1990. Efforts to extend network- 
ing throughout the INEL will be continued. 2 refs. 
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DE$0009001/GAR PC A02/MF AO1 
Sandia National Labs., Albuquerque, NM. 

Bold Archimedes: An experiment in automating 
mechanical assembly. 

D. Strip, and A. A. Maciejewski. 1990, 7p SAND-89- 
2561C, CONF-900780-1 

Contract AC04-76DP00789 

ISRAM ‘90: international symposium on robotics and 
automation, Vancouver (Canada), 18-20 Jul 1990. 
Sponsored by Department of Energy, Washington, DC. 


Archimedes is a prototype mechanical assembly 
system which generates and executes robot assembly 
programs from a CAD model input. The system ad- 
dresses the unrealized potential for flexibility in robotic 
mechanical assembly applications by automating the 


051,817 


programming task. Input is a solid model of the fin- 
ished assembly. Using this model. Archimedes de- 
duces geometric assembly constraints and then pro- 
duces an assembly plan that satisfies the geometric 
constraints, as well as other constraints such as stabil- 
ity and accessibility. A retargetable plan compiler con- 
verts the generic plan into robot and cell specific code, 
including recognition routines for a vision system. In 
the prototype system the code is executed in a work- 
cell containing an Adept Two robot, a vision system, 
and other parts handling equipment. 8 refs., 2 figs. 
(ERA citation 15:032856) 


051,815 


DE90010599/GAR 

Los Alamos National Lab., NM. 
Interaction of objects in manufacturing process 
simulation. 

C. A. Hodge, R. R. Silbar, and P. D. Knudsen. 17 Apr 
90, 7p LA-UR-90-1333, CONF-900793-2 

Contract W-7405-ENG-36 

AAAI ‘90: 8. national conference on artificial intelli- 
gence, Boston, MA (USA), 29 Jul - 3 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


To provide generic methodology for discrete-event 
simulation of manufacturing processes, object-orient- 
ed programming techniques have been employed to 
aid in code clarity, efficient development, and mainte- 
nance. This paper discusses the interaction between 
objects. The objects are independent of one another 
relative to internal coding, but maintain a standard 
communication protocol. Specific examples using the 
Rocky Flats Plant Simulation developed by group A-7 
are presented. 3 refs., 1 fig. (ERA citation 15:032852) 


051,816 


DE90010849/GAR PC A03/MF A01 
= Aerospace Co., Kansas City, MO. Kansas 
iV 


IPPEX: ‘An automated planning system for dimen- 
sional i . 


C. W. Brown. Apr 90, 11p KCP-613-4215, CONF- 
9006177-1 

Contract AC04-76DP00613 

International Institution for Production Engineering Re- 
search (CiIRP) international seminar on manufacturing 
(22nd), Enschede (Netherlands), 11-12 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper discusses recent accomplishments ob- 
tained from development efforts of a generative di- 
mensional inspection — system. This system, 
APEX (inspection Process Planning EXpert), is a 
knowledge-based system, currently being developed 
for the dimensional inspection of piece parts. This pro- 
totype system applies artificial intelligence techniques 
and implements an advanced product definition mod- 
eling system. The APEX framework is based on a func- 
tional architecture designed for the purpose of produc- 
ing CMM inspection plans, inspection part programs, 
and support information. The current APEX prototype 
system selects the appropriate CMM, identifies the 
measurable surfaces, suggests probing point determi- 
nation, performs inspection work element planning, 
and creates an initial DMiS (Dimensional Measure- 
ment Interface Specification) part program, all for a 
specific workpiece. The following describes the APEX 
system, its functional activities, system architecture, 
product definition and tolerance representation, in- 
spection features, inspection work elements, hierarchi- 
cal inspection task planning approach, dimensional in- 
spection techniques, part program creation, user inter- 
faces formats, and other issues related to integrated 
inspection planning and part programming for CMMs. 
Finally, this paper describes a system that advances 
the development of automated inspection planning, 
product modelling systems with application accessible 
dimensions and tolerances, and standard dimensional 
inspection techniques and methodologies. (ERA cita- 
tion 15:033848) 
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PB90-247438/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Factory Automation Systems Div. 
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Extending the Standard for the Exchange of Prod- 
uct Data to Represent Two-Dimensional Apparel 
Pattern Pieces. 


Y. T. Lee. Jun 90, 28p NISTIR-4358 


— by Defense Logistics Agency, Alexandria, 


An Apparel Pattern Information Model (APIM) is intro- 
duced to demonstrate the feasibility of extending the 
emerging international Standard for the Exchange of 
Product Data (STEP) to include the exchange of ap- 
parel pattern data. The paper focuses on a representa- 
tion of two-dimensional (flat) patterns. It shows how 
this representation is capable of capturing the same 
information that can be expressed in one widely-used, 
but proprietary, format. 


051,818 
PB90-250044/GAR PC A03/MF A01 
ag Inst. of Standards and Technology, Gaithers- 
NIST Working Form for STEP: National PDES 
Testbed. 


S. N. Clark. 11 Jun 90, 12p NISTIR-4351 


The Product Data Exchange Specification (PDES) is 
an emerging standard for the exchange of product in- 
formation among various en —. 
The neutral exchange medium for PDES product 
models is the STEP physical file format. The National 
PDES Testbed at NIST has developed software to ma- 
nipulate and translate STEP models. The software 
consists of an in-memory working form and an associ- 
ated physical file parser, STEPparse. The design and 
capabilities of STEPparse and of the STEP Working 
Form are discussed. 


051,819 

PB90-250523/GAR PC E05/MF E05 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Energie- und Aniagentechnik. 
Rechnergestuetztes Anlageninformationssytem: 
— Plant Information System: 
H. Roggenbauer. Jul 89, 41p OEFZS-4505, EA-337/ 
89 

Text in German; summary in English. 


In order to run small and medium size plants economi- 
cally and safely, automation is increasingly necessary. 
An integral part of automation is a system enabling up- 
to-date information about the status of the plant. 
Modern plant information systems are computer 
based. In the report such a system is described for 
demonstration as a pilot version for a straw combus- 
tion plant, which is already in operation. 


051,820 

PB90-251174/GAR PC A13/MF A02 
Technische Hogeschool Delft (Netherlands). 

Concept for Computer Aided Process Planning for 
Flexible Assembly. 

C. J. M. Heemskerk. 1990, 288p ISBN-90-370- 
0041X 


A hierarchical reference model for the assembly proc- 


ess in a single workstation is proposed. The assembly 
sages is Scoonpenee into four levels of abstraction. 

highest level covers batch oriented assembly 
tasks that are decomposed via product and part level 
tasks into primitive level actions that are tightly cou- 
pled to physical devices. A fiexible planning approach 
is developed, — and evaluating alternative strat- 
egies at each level of abstraction. optimization of 
assembly plans was focussed on assembly cycle time. 
Heuristics are used in several stages to ensure that a 
good plan is found in a limited amount of time. At the 
product level, rough sequence plans are created di- 
rectly from the product description. To reduce the 
complexity of assembly sequence planning a new 
technique for grouping parts (clustering) and a new 
method for representing assembly sequences (the 
Layered Assembly State Transition Diagram) are intro- 
duced. Stability rules further reduce the number of al- 
ternative sequences. To demonstrate the concept’s 
feasibility, and to show that the chosen approach 
offers a generalized solution, a prototype planning 
system was built. 
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Grontagen Fiksuniversiteit (Netherlands). Computing 
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Controlling Real-Time Systems with Parallel Proc- 


esses. 
C. Bron. 1990, 23p CS-8918 


In the paper it is argued that the automatic control of 
industrial systems can be based on a structure of co- 
operating sequential processes. This form of control is 
obtai by means of a tight coupling between the 
(computer based) controlling processes (tasks), and 
the (physical) processes being controlled. The real- 
time aspects of this control merge naturally with the 
overall structure. A software — (ROSKIT) is de- 
scribed which supports this approach. 


051,822 

PB90-254483 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
MD. Factory Automation Systems Div. 

Mathematical Decomposition and Simulation in 
Real-Time Production Scheduling. 

Final rept. 

W. Davis, and A. Jones. 1987, 5p 

Pub. in Proceedings of European Simulation Multi- 
Conference, Vienna, Austria, July 7-10, 1987, p88-92. 


The paper discusses an on-line, real-time production 
—s algorithm for automated manufacturing 
systems. mposition theory is used to transform a 
multi-criteria, production scheduling problem from a 
block angular structure into a two-level hierarchical 
structure. The top level, called the supremal, considers 
a list of jobs, due dates, precedence constraints, and 
objectives. It generates a set of potential scheduling 
rules and evaluates those rules using an on-line, dis- 
tributed simulation package. The supremal outputs a 
list of tasks with proposed start and finish times to 
each of the lower level systems under its control. Each 
lower level system, called an infimal, then uses a simi- 
lar simulation approach to sequence those tasks and 
generate actual start and finish times. These times, to- 
gether with status on all other tasks, provide the feed- 
back needed by the supremal to close the control loop. 
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051,823 
PB90-250069/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 


burg, MD. 
a S Administrative Guide: National PDES 


estbed. 
S. N. Clark. 21 May 90, 19p NISTIR-4334 


The Product Data ——- Specification (PDES) is 
an emerging standard for the exchange of product in- 
formation among various aa applications. 
The neutral exchange medium for PDES product 
models is the STEP ae file format. The National 
PDES Testbed at NIST has developed QDES, a 
window-based editor for STEP product models. The 
editor, written in Smalltalk 80, is schema-driven: in the 
Testbed context, an Express information model is 
used to describe the objects to be manipulated; QDES 
itself thus has no a priori knowledge of its domain. The 
document describes administrative procedures for 
QDES. Some architectural issues are also presented. 


051,824 
PB90-250077/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 


aa 9 MD. 

NIST STEP Working Form Programmer’s Refer- 
ence. National PDES Testbed. 

S. N. Clark. 11 Jun 90, 31p NISTIR-4353 


The Product Data ore Specification (PDES) is 
an emerging standard for the exchange of product in- 


formation among various ee ee ae 


The neutral exchange medium for 
models is the STEP physical file format. The National 
PDES Testbed at NIST developed software to ma- 
nipulate and translate STEP models. The software 
consists of an in-memory working form and an associ- 
ated physical file , STEPparse. The internal op- 
eration of the STEPparse is described. The im- 
plementation of the data abstractions which make up 
the STEP Working Form is discussed, and specifica- 
tions are given for the Working Form access functions. 
be = of STEP translators using STEPparse is 
iscu: : 


product 


Domestic Commerce, Marketing, & 
Economics 


051,825 

AD-A222 666/0/GAR PC A03/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. Robotics Inst. 
Economic Impact of Automation: The Case of Ro- 
botic Thermal Spraying. 

Technical rept. 

A. Kutay, and L. Weiss. Mar 90, 22p Rept no. CMU- 
RI-TR-90-07 


There is growing interest in the application of robotics 
to manufacturing processes. The techniques devel- 
oped to evaluate the economic impact of automation 
technology, however, are in their infant stage. During 
the process of automation, firms invest in new technol- 
ogy in the absence of analytical methods to determine 
whether or not they are making the best economic 
choice. The lack of analytic techniques to assess the 
productivity effects of automation technology prevents 
progress from being monitored in financial terms. With- 
out defined economic objectives, any disruption in the 
production process can be used to abandon the new 
system. This paper is part of a research project to de- 
velop methodologies to assess the economic and pro- 
ductivity effects of new automation technology includ- 
ing robotic operations. In particular we explore the 
case of thermal spraying robots and provide a method- 
ology to identify the most cost effective robot given the 
available alternatives of spraying specifications. The 
methodology can be applied also on other areas of 
manufacturing automation such as robotic assembly 
and robotics welding. Keywords: Cybernetics, Ma- 
chines, Robotics, Economic impact, Automation, As- 
semblers, Thermal spraying, Productions. (JG) 
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Sandia National Labs., Albuquerque, NM. 

Vectorized elastic/plastic power law hardening 
material model including Lueders strain. 

C. M. Stone, G. Wellman, and R. D. Krieg. Mar 90, 
22p SAND-90-0153 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
cc Original copy availabie until stock is exhaust- 


An elastic/plastic material model has been developed 
for use with the suite of Sandia Engineering Analysis 
Department finite element codes. This model de- 
scribes post-yield strain hardening by a power law 
equation involving the equivalent plastic strain and in- 
cludes a yield plateau or Lueders strain region. This 
combination of power law hardening and Lueders 
strain accurately represents the mechanical behavior 
of a large number of commonly used engineering ma- 
terials. The material model is vectorized to take advan- 
tage of current super-computer architecture. The 
model shows only a modest increase in CPU time over 
the linear hardening material model currently in the 
codes. Several example problems are presented to 
show the accuracy and flexibility of the elastic/plastic 
power law hardening model. 12 refs., 10 figs., 3 tabs. 
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N90-21131/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Fiber Pushout Test: A Three-Dimensional Finite 
Element Computational Simulation. 

S. K. Mital, and C. C. Chamis. Apr 90, 18p NAS 
1.15:102565, ICOMP-90-11, NASA-TM-102565 
NASA ORDER C-99066-G 


A fiber pushthrough process was computationally sim- 
ulated using three-dimensional finite element method. 
The interface material is replaced by an anisotropic 
material with greatly reduced shear modulus in order to 
simulate the fiber pushthrough process using a linear 
analysis. Such a procedure is easily implemented and 
is computationally very effective. It can be used to pre- 
dict fiber pushthrough load for a composite system at 
any temperature. The average interface shear strength 
obtained from pushthrough load can easily be separat- 





ed into its two components: one that comes from fric- 
tional stresses and the other that comes from chemi- 
cal adhesion between fiber and the matrix and me- 
chanical interlocking that develops due to shrinkage of 
the composite because of phase change during the 
processing. Step-by-step procedures are described to 
perform the computational simulation, to establish 
bounds on interfacial bond strength and to interpret in- 
terfacial bond quality. 
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MIC-90-03248/GAR PC E07/MF E01 
Ontario. Health Studies Service, Toronto. 

Cancer a former employees of the Johns- 
Manville asbestos-cement factory in West Hill, On- 
tario: An updated analysis and assessment of risk. 
M. M. Finkelstein. c1988, 33p 


From 1947-80, the Johns-Manville Co. operated a 
plant in West Hill, Ontario for the manufacture of as- 
bestos-cement pipe, asbestos-cement construction 
board, and asbestos insulation materials using chryso- 
tile, crocidolite and amosite, are all types of asbestos. 
The employees experienced a high incidence of lung 
scaring from the disease asbestosis, and have been at 
greatly increased risk of developing the asbestos-as- 
sociated cancers mesothelioma, lung cancer, and gas- 
trointestinal cancer. This report updates the investiga- 
tion of the health experience of the 4,729 workers in 
this populatin and presents an analysis of risk factors 
of asbestos-associated cancers. The report also up- 
dates the analysis of the cancer experience of the 
workforce to the end of 1985. Case-control methodol- 
ogy was used to investigate the association between 
the risk of developing lung or gastrointestinal cancers 
and a number of potential risk factors, including asbes- 
tos exposure, age at hire, and year of hire. 
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DE90010946/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Sensing of metal-transfer mode for process con- 
trol of GMAW. 

N. M. Carlson, J. A. Johnson, and H. B. Smartt. 
1889, 9p EGG-M-89148, CONF-890770-9 

Contract AC07-761D01570 

Annual review of progress in quantitative nondestruc- 
tive evaluation (16th), Brunswick, ME (USA), 23-28 Jul 
— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


One of the requirements of a sensing system for feed- 
back control of gas metal arc welding (GMAW) is the 
capability to determine the metal-transfer mode. Be- 
cause the operating boundary for the desired transfer 
mode, expressed as a function of mass input and heat 
input, may vary due to conditions beyond the control of 
the system, a means of detecting the transfer mode 
during welding is nece . A series of sensing ex- 
periments was performed during which the ultrasonic 
emissions, audio emissions, welding current fluctua- 
tions and welding voltage fluctuations were recorded 
as a function of the transfer mode. In addition, high 
speed movies (5000 frames/s) of the droplet forma- 
tion and detachment were taken synchronously with 
the sensing data. An LED mounted in the camera was 
used to mark the film at the beginning and end of the 
data acquisition period. A second LED was pulsed at a 
1 kHz rate and the pulses recorded on film and with the 
sensor data. Thus events recorded on the film can be 
correlated with the sensor data. Data acquired during 
globular transfer, spray transfer, and stiff spray or 
streaming transfer were observed to correlate with 
droplet detachment and arc shorting. The audio, cur- 
rent, and voltage data can be used to discriminate 
among these different transfer modes. However, the 
current and a data are also dependent on the 
characteristic of the welding power supply. 5 refs., 3 
figs., 1 tab. (ERA citation 15:032848) 
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Development of an improved GTA weld tempera- 
ture monitor fixture. 

D. L. Hollar. May 90, 23p KCP-613-4258 

Contract AC04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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An initial design weld temperature control fixture was 
implemented into final closure of an electronic assem- 
bly in November 1986. Use of this fixture indicated 
several areas that could be improved. Review of these 
areas with the process engineer and the weld operator 
provided the ideas to be incorporated into the new 
design Phase 2 fixture. Some primary areas of change 
and improvement included fixture mobility to provide 
better accessibility to the weld joint area, automatic 
timed blow cooling of the weld joint, and a feature to 
assure proper thermocouple placement. The resulting 
Phase 2 fixture design provided all of the essential 
weld temperature monitoring features in addition to 
several significant improvements. Technology devel- 
oped during this project will pave the way to similar 
process monitoring of other manual gas tungsten arc 
(GTA) welding applications. 9 figs. (ERA citation 
15:034777) 
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PB90-247008/GAR PC A04/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Static and Fatigue Strength of an A 
Bonded CFRP Butt-Strap Joint. The Effects of 
Stacking Sequence and Temperature. 

W. van der Hoeven. 28 Feb 88, 68p NLR-TR-88036- 


U 
Sponsored by Nederlands Inst. voor Vliegtuigontwik- 
keling en Ruimtevaart, Delft. 


The objective of the program was to investigate both 
the effect of temperature as well as the effect of the 
orientation of plies directly adjacent to the adhesive 
layer on the mechanical properties of an adhesive 
bonded composite joint. Therefore, static and constant 
amplitude fatigue tests were performed on bonded 
double butt-strap joints at 70 C, RT and -50 C. Two 
joint configurations were tested which only varied in 
the stacking sequence of the bonded adhesive. In ad- 
dition, analytical and numerical solution techniques 
were used to calculate the stress distributions in the 
configurations tested. The results of the tests indicat- 
ed that temperature had a pronounced effect on the 
mechanical properties of the joint. The static strength 
was found to increase with decreasing test tempera- 
ture. The fatigue performance of the joint was best at 
RT. Both an increase to 70 C and a decrease to 50 C 
had a detrimental effect on the fatigue resistance. The 
largest reductions occurred at 50 C. The stacking se- 
quence in the straps had hardly any effect on the static 
strength of the joint. However, some effect was ob- 
served on the fatigue resistance, in particular when 
tested at RT. The highest fatigue lives were found for 
specimens having straps with 0 outer plies. 


051,832 
PB90-251554/GAR 
(Order as PB90-251547/GAR, PC aay 

— Heavy Industries Co. Ltd., Tokyo 

japan). 
Development of Robotic Welding System for Jet 
Engine. 
c1990, 6p 
Text in Japanese. 
Pub. in IHI (ishikawajima-Harima heavy Industries) En- 
gineering Review, v30 n2 p133-137 1990. 


A robotic welding system was developed to enable 
automatic welding of large parts of jet engine; the 
system is widely applicable and increases processing 
efficiency and product’s quality. The main equipment 
of this system comprises the preprogrammed robot 
with six axes of motion capable a manipula- 
tion of the torch, the positioner with rotating and tilting 
along weld lines in keeping the optimum positions, the 
welding control unit and the welding power supplies. 
Both Gas Tungsten Arc (GTA) and plasma arc meth- 
ods can be used interchangeably. The selected condi- 
tion in the welding library is precisely controlled by the 
microprocessor of the welding control unit. 


051,836 


MANUFACTURING TECHNOLOGY 
Quality Control & Reliability 


Optics & Lasers 


051,833 

AD-A222 827/8/GAR PC A03/MF A01 

Polar Coordinate Laser Wilter for Binary: Optics 
r e or Binary 

Fabrication. 

Journal article. 

W. L. Goltsos, and S. Liu. Feb 90, 13p MS-8737, 

ESD-TR-90-061 

Contract F19628-90-C-0002 


A Laser Writer system for recording centro-symmetric 
patterns in photoresist has been developed as an al- 
ternative method for binary optics mask and compo- 
nent fabrication. This system is capable of generating 
binary amplitude patterns with linewidths below 1 
micron and with a positional accuracy of less than 0.1 
micron on up to 3 in. diameter planar substrates. The 
measured wavefront error and diffraction efficiency of 
a direct-write two-phase-level F/10 lens confirm that 
high quality components can be fabricated quickly, 
easily, and at low cost. (RH) 


051,834 
PB90-251489/GAR 
(Order as PB90-251471/GAR, PC en 
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japan). 
High-Average Power Pulse Pumped Q-Switched 
Nd:YAG Laser 3 
T. Okada, K. Kuriyama, and Y. Uesugi. cApr 90, 8p 
Text in Japanese. 
> in National Technical Report, v36 n2 p8-14 


The paper describes the development of a high-power 
Pockels cell Q-switched Nd:YAG laser system, har- 
monic generation. High-power output has been ob- 
tained “y “y> compensation of thermal lensing by 
optimizing the flash lamp current waveform. As a 
result, a fundamental pay oh er of 80W and a 
pulse width of 12 nsec have obtained at 80 pps. 
The second-harmonic conversion ——s has been 
improved by the liquid cooling of the KD P crystal to 
eliminate the thermal effect. As a result, a second-har- 
monic average power of 11.1W has been obtained at 
38.5W fundamental power with an efficiency of 29%. 
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PB90-251539/GAR 
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oo Electric Industrial Co. Ltd. Moriguchi 

japan). 
High-Resolution Laser Encoder and High Accura- 
cy Index Unit as Applications of Laser Encoder. 
S. Yoshino, Y. Masuda, and N. Okutani. cApr 90, 8p 
Text in Japanese. 
Included in National Technical Report, v36 n2 p114- 
120 1990. 


In the field of factory automation (FA), the direct drive 
(DD) system has been applied recently to such equip- 
ment as robots, NC machine tools and assembly in- 
spection machines. In the DD system, the motor and 
the rotary angle sensor are directly coupled to the ma- 
chine driving shaft, so the elementary performance of 
FA equipment, such as the speed, accuracy and stabil- 
ity, can be greatly improved. However, because the 
equipment performance is directly influenced by the 
motor, sensor and control performance, the conven- 
tional equipment setup was not adequate. The new 
laser encoder has been developed as a rotary angle 
sensor. It uses diffraction and interference phenom- 
ena with laser rays, and has high resolution, high- 

response, hollow-shaft structure, and high axial 
load strength which are required of the DD system. As 
an application of this laser encoder, the high-accuracy 
index unit has a new pulse width modulation (PWM) 
control circuit, and a higher resolution circuit where the 
laser encoder output signals are multiplied. The unit 
has realized 1-second accuracy. 
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Sandia National Labs., Albuquerque, NM. 
Performance problems of dimensional measure- 
ment systems. 

J. F. Gonzales. 19 Mar 90, 14p SAND-90-1009C, 
CONF-9005164-1 

Contract AC04-76DP00789 

IMOG measurement technology subgroup meeting, 
Largo, FL (USA), May 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The purposes of this one day meeting were to identify 
and to consolidate the issues associated with the per- 
formance of dimensional measurement systems as in- 
dicated by the results of the DOD Quality Assurance 
Council, the National Science Foundation, the Rich 
Walker GIDEP Alert, the B89 Standards Committee’s 
work, IMOG Measurement Technology Subgroup dis- 
cussions, NIST, and the CAM-! DITS (Dimensional In- 
spection Technologies Standards) Project. The ex- 
pected results were a clearer definition and under- 
standing of the problems, establishment of objectives 
for problem resolution, an approach to resolve the 
problems, and the identification of potential funding re- 
quirements and sources. 10 figs. 


051,837 
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Hidden responsibilities of the experimentalist. 

L. J. Lazarus. Mar 90, 16p KCP-613-4232, CONF- 

9006124-4 
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Society for Experimental Mechanics conference, Albu- 

querque, NM (USA), 4-6 Jun 1990. Sponsored by De- 

partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This document considers the responsibility of the ex- 
perimentalist in the manufacturing and the marketing 
of “structures” he has developed. Examples are given 
of how structures that have not been properly de- 
signed and tested could place the user and the public 
at risk. A specific example is the proper number of 
threads on a screw. 10 refs., 9 figs. (FSD) 
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Some Recent Applications of Laser Ultrasound to 
the Characterisation of Materials. 

C. B. Scruby, F. K. Brocklehurst, B. C. Moss, and D. 
J. Buttle. Jul 89, 32p AERE-R-13438 


Laser techniques for ultrasonic generation and recep- 
tion have potential for a wide range of non-contact 
measurements, chiefly because they can be used for 
defect detection and materials characterization at ele- 
vated temperatures. However, these techniques have 
other advantages. Unlike contact transducers, they do 
not disturb elastic wave propagation by loading the 
surface of the specimen. They are also capable of 
much higher temporal and spatial resolution than can 
be obtained by most conventional techniques. Some 
recent applications of this technology to a range of 
materials are presented. The first two exploit the non- 
contact characteristics of laser ultrasound for surface 
characterization following, respectively, plasma- 
sprayed coating and laser hardening. The remaining 
applications exploit the high temporal and spatial reso- 
lution for the acoustic characterization of various com- 
posite materials, i.e., glass-fiber and carbon-fiber rein- 
forced plastics, and a metal matrix composite. 
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Applications of Thin Film Technologies for Sen- 
sors. 
Quarterly rept. 
Y. Ikegami, J. Sinohara, and S. Nagano. cJan 90, 6p 
Pub. in IHI Engineering Review, v23 ni p16-20 1990. 


The authors have developed and investigated thin film 
sensors. Potential advantages of thin film sensors are 
improved adhesion as well as sensor performance and 
reliability without protrusion or disturbance for measur- 
ing characteristics on specimens. Particularly, applica- 
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tion of thin film sensors are increasingly becoming 
mandatory for measuring the smaller parts, for exam- 
ple the smaller compressor blades and vanes. In order 
to fabricate thin film sensors, they used the RF magne- 
tron sputtering methods for their superiority of the film 
stoichiometry. Thin film sensors currently consist of 
four layers, and total thickness is less than 5 microme- 
ters. As the results of compressor testing, they have 
been successful in measuring blade vibration using the 
thin film strain gauges as well as the conventional wire 
gauges. 
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AD-A223 258/5/GAR PC A01/MF A01 
Illinois Inst. of Tech., Chicago. Dept. of Mechanical En- 
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‘ormulation of Manipulator Jacobian Using the Ve- 
locity Similarity Principle. 
Rept. for Mar 87-Mar 90, of Phosphine- 
Tetraborane(8). 
K. C. Gupta, and R. Ma. 1990, 5p ARO-24647.15-EG 
Contract DAAL03-87-K-0041 
Pub. in Robotica, v8 p81-84 1990. 


A velocity similarity principle is presented and used to 
derive several useful forms of the Jacobian matrix for 
the manipulator from its basic kinematic equations in 4 
x 4 matrix form. The zero reference position represen- 
tation is used and, therefore, the base system is the 
only coordinate system utilized in the derivations. For 
manipulators with a spherical wrist, a modified form of 
the Jacobian is presented in which the Jacobian col- 
umns corresponding to the regional structure are com- 
pletely decoupled from those corresponding to the 
wrist structure. Keywords: Robotics, Reprints. (kr) 
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PC A03/MF A01 


The Center for Engineering Systems Advanced Re- 
search (CESAR) conducts basic research in the area 
of intelligent machines. In this paper, we describe our 
approach to a class of machine learning which in- 
volves autonomous concept formation using feedback 
from trial-and-error experimentation with the environ- 
ment. Our formulation was experimentally validated on 
an autonomous mobile robot, which learned the task 
of control panel monitoring and manipulation for effec- 
tive process control. Conclusions are drawn concern- 
ing the applicability of the system to a more general 
class of learning problems, and implications for the 
use of autonomous mobile robots in hostile and un- 
known environments are discussed. 11 refs., 7 figs. 
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The HERMIES-IIB mobile robot developed at Oak 
Ridge National Laboratory’s (ORNL’s) Center for Engi- 
neering Systems Advanced Research was designed to 
carry out autonomous sensing, navigation and manipu- 
lation tasks in an unstructured laboratory environment. 
In this paper we report on the use of sensor feedback 
and sensor fusion as means of compensating for HER- 
MIES-IIB sensor and mechanical errors, uncertainties 
and limitations. 7 refs., 9 figs. 
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The method of recursive quadratic programming has 
been used to generate approximate minimum-time tip 
trajectories for two-link semi-rigid and flexible manipu- 
lator movements in the horizontal plane. The manipu- 
lator is modeled with an efficient finite-element 
scheme for an n-link, m-joint system with bending only 
in the horizontal-plane. Constraints on the trajectory 
include boundary conditions on position and energy for 
a rest-to-rest maneuver, straight-line tracking between 
boundary positions, and motor torque limits. Trajectory 
comparisons utilize a change in the link stiffness to 
compare a semi-rigid configuration to a flexible one. 
The level of bending flexibility necessary to excite sig- 
nificant modal behavior is demonstrated. Applied 
torques for minimum-time maneuvers are shown to be 
very similar between configurations and retain much of 
the qualitative character of rigid-body slewing motion. 
13 refs., 8 figs., 1 tab. 
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In this paper we present a series of haptic exploratory 
procedures, or EPs, implemented for a multi-fingered, 
articulated, sensate robot hand. These EPs are de- 
signed to extract specific tactile and kinesthetic infor- 
mation form an object via their purposive invocation by 
an intelligent robotic system. Taken together, they 
form and active robotic touch perception system to be 
used both in extracting information about the environ- 
ment for internal representation and in acquiring 
grasps for manipulation. The haptic system presented 
utilizes and integrated robotic system consisting of 
PUMA 560 robot arm, a JPL/Stanford robot hand, with 
joint torque sensing in the fingers, a wrist force/torque 
sensor, and 256 element, spatially-resolved fingertip 
tactile array. We describe the EPs implemented for this 
system and provide experimental results which illus- 
trate how they function and how the information which 
they extract may be used. In addition to the sensate 
hand and arm, the robot also contains structured-light- 
ing vision and a Prolog-based reasoning system capa- 
ble of grasp generation and object categorization. We 
present a set of simple tasks which show how both 
grasping and recognition may be enhanced by the ad- 
dition of active touch perception. 34 refs., 23 figs. 


051,845 

DE90010335/GAR 

Oak Ridge National Lab., TN. 
Time optimal trajectories for a two wheeled robot. 
D. B. Reister. May 90, 29p ORNL/TM-11510, 
CESAR-90/12 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_—— Original copy available until stock is exhaust- 


PC A03/MF A01 


Our objective is to move a two wheeled robot from one 
posture to the next in the minimum time in a planar 
environment without obstacles. We assume that the 
maximum acceleration on each wheel is bounded. We 
have used Pontryagin’s Maximum Principle to find the 
optimum paths. The optimal trajectories are bang- 
bang; at every point on the optimum path the accelera- 
tion on each wheel is either at the upper limit or at the 
lower limit. We can use a coordinate transformation to 
move the initial posture to the origin. We can reach any 
point by a rotation followed by a translation. Adding a 
final rotation moves the robot to an arbitrary posture. A 





switch point is a point at which the acceleration on one 
of the wheels changes sign. We can characterize a tra- 
jectory by the number of switch points. A path with a 
smaller number of switch points will have a higher av- 
erage velocity and a longer distance traveled by the 
wheels. The path with the smallest number of switch 

ints has two (one of each wheel). (For translation, 

th wheels accelerate from zero to the maximum ve- 
locity. After the switch point, both wheels decelerate to 
zero.) However, there are only two paths with two 
switch points: translation and rotation. Rotation fol- 
lowed by translation requires five switch points, while 
rotation, translation, rotation has eight switch points. 
We have explored paths with three and four switch 
points. The paths with three switch points and initial 
rotation can reach any point faster than a rotation fol- 
lowed by a translation. Paths with three switch points 
and initial translation or paths with four switch points 
are useful if the final orientation is considerably differ- 
ent than the direction of travel. 5 refs., 11 figs., 6 tabs. 
(ERA citation 15:032853) 
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Programs are presented for deriving forward kinemat- 

ics, Jacobians and dynamic equations of robotic ma- 

nipulators in symbolic closed forms by using the alge- 

braic manipulation software MAPLE. Examples are 

= Efficiency of these computations are discussed. 
refs. 
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F. G. Pin, and J. C. Culioli. 1990, 6p CONF-900795-1 
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IROS ‘90: IEEE international workshop on intelligent 
robots and systems, Tsuchiura (Japan), 3-6 Jul 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An important characteristic of practical mobile manipu- 
lators, i.e., manipulators mounted on mobile platforms, 
is their particular kinematic redundancy created by the 
addition of the degrees of freedom of the platform to 
those of the manipulator. This paper is concerned with 
the resolution of this kinematic redundancy, and in par- 
ticular with the local optimization of the position and 
configuration on the system during task commutations 
when changes occur in both task requirements and 
task constraints. Optimization criteria for obstacle 
avoidance, manupulablity, least torque norm and maxi- 
mum actuator torque are first discussed. Emphasis is 
them placed on optimization methods for problems in- 
volving multi-requirements and multi-criteria optimiza- 
tion. Sample results of the methods for a system in- 
cluding a three-link manipulator mounted on a mobile 
platform are presented and discussed. 10 refs., 6 figs. 


051,848 

DE90010719/GAR 

Oak Ridge National Lab., TN. 
Performance of multiple tasks by an autonomous 
robot using visual and ultrasound sensing. 
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While there have been many successful mobile robot 
experiments, only a few papers have addressed issues 
pertaining to the ra of applicability, or robustness, 
of robotic systems. The purpose of this paper is to 
report results of a series of benchmark experiments 
done to determine and quantify the robustness of an 
integrated hardware and software system of a mobile 
robot. 5 refs., 6 figs. (ERA citation 15:032845) 
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Mobile manipulators are attracting significant interest 
in the industrial, military and public service communi- 
ties because of the potential they provide for increased 
efficiency in material handling and manipulation tasks. 
Corresponding interest has arisen in the robotic re- 
search community since the combination and coordi- 
nation of the mobility of an autonomous platform with 
the robotic motion of a manipulator introduce complex 
problems. This paper focuses on a subset of these 
problems, namely the utilization of the redundancy oc- 
curring in most mobile manipulators to optimize their 
initial positioning and configuration in the accomplish- 
ment of given tasks. Optimization schemes are devel- 
oped for cases when force and position constraints 
are applied at the end-effector. Various optimization 
criteria are investigated for optimizing the position of 
the platform and the configuration of the manipulator 
with respect to obstacle avoidance, maneuverability 
and several torque functions. Sample results are pre- 
sented for a system involving a three-link manipulator 
on a mobile platform. The various optimization 
schemes are discussed and compared, and several di- 
rections including multi-criteria optimization, tunneling 
algorithms, and minimax optimization are outlined for 
further extensions of the methods to the general prob- 
lem of optimal positioning and configuring of redun- 
dant robotic systems with combined mobility and ma- 
nipulation capabilities. 12 refs. (ERA citation 
15:032846) 
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This paper is concerned with a basic problem of dy- 
namics of spatial mechanisms. The problem of dynam- 
ics for obtaining the driving forces and torques that will 
realize the prescribed motion, the so called direct 
problem, leads to dealing with expressions which be- 
comes extremely involved with increasing number of 
links. From the practical standpoint, it is desirable that 
this complexity of dynamical equations be simplified by 
means of introduction of reduced models with well- 
grounded approximation. To this end, attention was di- 
rected towards analysis of two-link mechanisms 
having some of the fundamental functions in ordinary 
manipulator to accumulate experience of better simu- 
lation of dynamical movements. Through examination 
of analytical results, the various mechanical effects 
were clearly identified in torque behaviors of individual 
joints. (author). (ERA citation 15:028702) 
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89, 72p 
Text in Dutch; summary in English. 


joossens, and W. A. M. Hoefnagels. Aug 


The aim of the report is to approach robot safety at 
macro-, meso- and micro-level integrally. The report 
gives an overview analysis of the problems and indi- 
cates a number of ways in which solutions can be 
reached. The report does not aim to be a guideline with 
respect to safety for practical implementations of robot 
installations. In a final paragraph further research is 
recommended: quantitative risk analysis, preventive 
measures, and research after the decision analytical 
backgrounds of prevention strategies. The report has 
the following structure. First the methodological basis 
will be discussed. The structure of safety problems is 
analyzed with the help of a systems approach: a 
system model and a general robot accident model 
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have been developed. Next regulation of robots is de- 
scribed using four mechanisms, which particularly de- 
termine behavioral aspects of the directly involved 
groups at meso-/micro-level. The general robot acci- 
dent model is then further analyzed. Accident scenar- 
ios are defined as the central theme in order to analyze 
robot safety, and the prevention of robot accidents is 
discussed. 
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Inspection Robots. 
T. Takenaka, and T. Oya. c1990, 7p 
Text in Japanese. 
Pub. in Mitsubishi Denki Giho, v64 n4 p44-49 1990. 


Inspections of nuclear power plants make it possible to 
achieve and maintain high levels of plant reliability and 
availability. The Corporation is developing robots to 
perform inspection tasks. The benefits of robot use in- 
clude maintaining higher surveillance levels, reducing 
occupational radiation exposure, and reduced labor 
costs. The article introduces two fully developed prod- 
ucts; a remote-inspection robot for use inside nuclear 
reactor containment vessels, and a remote inspection 
and repair robot for use inside the vacuum vessel of 
the JT-60 nuciear-fusion critical plasma test reactor. It 
also describes a prototype automatic inspection robot 
that detects abnormalities using video and infrared 
cameras and an image-processing system. 
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Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 

National Technical Report, Vol. 36, No. 1, February 
1990. Special issue: On Factory Automation Tech- 
nologies (I). 

cFeb 90, 156p 

Text in Japanese with English abstracts. See also 
PB90-251356 through PB90-251406 and PB90- 
121740.Portions of this document are not fully legible. 


Partial contents: Selective Compliance Assembly 
Robot ‘Pana Robo HzA’; Small-Size Direct-Drive 
Robot HDD-E2; Sensing and Cooperating Robot with 
Seven-Axis Robot-Arms; Payload 60kg Six-Axis Articu- 
lated Rebot ‘Pana Robo AW8060’; Six-Axis Articulated 
Industrial Robot ‘Pana Robo AW0660’ for Electric Arc 
Welding; Multi-Layer Arc Welding Robot System; Off- 
Line Teaching Arc-Welding Robot System; Digital AC 
Servo Control System; Radial Lead Component Inser- 
tion Machine ‘Panasert RHU’; High-Speed SMD Place- 
ment Machine with Visual Recognition Unit ‘Panasert 
Mv’; New Circuit Patterning Technology ‘Painting 
System’; Paste Solder Printing Machine with Visual 
Recognition Unit; High-Precision Tape Automated 
Bonding Machines; NC Automatic Programming 
System for ‘Panasert’. 
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(Japan). 
TIG Welding Robot System with AVC Sensor. 
K. Miyazaki, and M. Takahashi. cFeb 90, 9p 
Text in Japanese. 
— in National Technical Report, v36 n1 p56-63 
‘eb 90. 


In order to expand the applications of robots to TIG 
(tungsten inert gas) welding, a TIG welding robot 
system with an AVC (arc voltage control) sensor has 
been developed. The AVC sensor controls the arc 
length by utilizing the arc voltage which is proportional 
to the arc length. This system has made possible high- 
quality constant welding with an arc length change of 
within 0.5 mm at 25-cm/min welding speed, in the 
case of a work distortion angle of within 5 degrees at 
DC pulse welding, or within 10 degrees at DC nonpulse 
welding. Also, the best arc length is memorized at the 
teaching process and the value is reproduced auto- 
matically, so that the system can be operated easily by 
beginners. 


October 15,1990 165 
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japan). 
Multi-Layer Arc Welding Robot Systems. 
K. Sasaki, and K. Matsuda. cFeb 90, 8p 
Text in Japanese. 
ae in National Technical Report, v36 n1 p49-55 
90. 


In order that multilayer welding can be performed by 
an unskilled operator as well as an expert, a multilayer 
arc-welding robot has been developed by means of 
the following: A multilayer-welding data base has been 
made up by developing a new algorithm in which the 
welding current selection is inputted in addition to the 
groove shape; For the automatic teaching of multilay- 
er-welding manipulation, an automatic teaching-point 
composing system has been developed by using the 
plane definition teaching and the teaching torch angle 
as the auxiliary operation conditions; A new wire-clamp 

touch sensor has been developed so as to be ap- 
plicable to low-precision workpieces. By these means, 
multilayer welding on thick plates up to 60mm thick- 
ness with Vee groove, single bevel groove and fillet 
joint has been made possible, with such workmanship 
as done by an expert, by using a conventional robot 
and by only teaching the groove part in the convention- 
al manner. 
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— in National Technical Report, v36 n1 p16-26 
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This new sensing 7-axis arm robot system is based on 
the element technologies developed through the 
large-scale project of the automated sewing systems. 
The robot is provided with two robot arms having 
seven degrees of freedom in motion, three-dimension- 
al visual sensors and six-axis force sensors. The 
system can be considered as the present state of the 
‘intelligently controlled robot’ which is a stage for de- 
velopment of the ‘intelligent robot’. The paper de- 
scribes the following: Construction of the system; 
Mechanism of the robot; Hardware of the control 
system; Software of the control system; Visual recog- 
nition unit. 
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May 90, 73p MC87-|-35E 

Also available from Supt. of Docs. 


The report shows 1987 Census of Manufactures sta- 
tistics for establishments classified in each of the fol- 
lowing industries: Pumps and pumping equipment; Ball 
and roller bearings; Air and gas compressors; Blowers 
and fans; Packaging machinery; Speed changers, 
drives, and gears; Industrial furnaces and ovens; 
Power transmission equipment, N.E.C.; General indus- 
trial machinery, N.E.C. The industry statistics (employ- 
ment, payroll, cost of materials, value of shipments, in- 
ventories, etc.) are reported for each establishment as 
a whole. Aggregates of such data for an industry re- 
flect not only the primary activities of the establish- 
ments but also their activities in the manufacture of 

products as well as their miscellaneous ac- 
tivities (contract work on materials owned by others, 
repair work, etc.). 
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Development of 5-Axis Controlled Machining 
Center. 
T. Egawa. c1990, 5p 
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Pub. in Mitsubishi Juko Giho, v27 n2 p139-142 1990. 


The demand for machine tools which process compli- 
cated shapes with high accuracy at high speed, con- 
trolling 5-axis at the same time, has arisen mainly in 
the automotive industry. The authors have developed 
two types of machine tools, of the spindle tilting type 
and table tilting type, achieving the foliowing results: 
The authors have clarified the reasons why surface 
roughness gets worse during machining with ball end 
mill and found countermeasures against it; The au- 
thors have developed a machine tool with a table and 
spindle, the stiffness of which can process with high 
accuracy at high speed, gears, tape at the same 
time, compensating servo errors by a unique control 
technique; The authors can machine an oblique NAS 
cone with a roundness of 0.015mm by the table tilting 
machine, and with a roundness of 0.030mm by the 
spindle tilting machine. 
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Presented at the 8th International Conference on Thin 
Films, San Diego, CA, 2-6 Apr 1990; Sponsored by the 
American Vacuum Society. 


Mechano-chemical interaction studies can contribute 
to the understanding of wear and friction of materials. 
Specific examples of experimental results relative to 
the subject are discussed. There are two parts: one 
describes the synergistic effect of corrosion and wear 
of iron sliding on sapphire in sulfuric acid, and the other 
describes the effect of surface films on the wear and 
friction of plasma-deposited diamondlike carbon 
(amorphous hydrogenated carbon) films in sliding con- 
tact with silicon nitride. The concentration of acid (pH) 
is an important factor in controlling the iron loss 
caused by wear-corrosion processes in sulfuric acid. 
The mechanical action can cause chemical reactions 
to proceed much faster than they would otherwise. 
The diamondlike carbon (DLC) films are shown to 
behave tribologically much like bulk diamond. In a dry 
nitrogen environment, a mechano-chemical reaction 
produces a substance which greatly decreases the co- 
efficient of friction. In a moist air environment, me- 
chano-chemical interactions drastically reduce the 
wear life of DLC films and water vapor greatly in- 
creases friction. 
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The analytical developments and experimental investi- 
pag performed in assessing the effect of internal 
tiction on rotor systems dynamic performance are 
documented. Analytical component models for axial 
splines, Curvic splines, and interference fit joints com- 
monly found in modern high speed turbomachinery 
were developed. Rotor systems operating above a 
bending critical speed were shown to exhibit unstable 
subsynchronous vibrations at the first natural frequen- 
cy. The effect of speed, bearing stiffness, joint stiff- 
ness, external damping, torque, and coefficient of fric- 
tion, was evaluated. Testing included material coeffi- 
cient of friction evaluations, component joint quantity 
and form of damping determinations, and rotordyna- 


mic stability assessments. Under conditions similar to 
those in the SSME turbopumps, material interfaces ex- 
perienced a coefficient of friction of approx. 0.2 for lu- 
bricated and 0.8 for unlubricated conditions. The 
damping observed in the component joints displayed 
nearly linear behavior with increasing amplitude. Thus, 
the measured damping, as a function of amplitude, is 
not represented by either linear or Coulomb friction 
damper models. Rotordynamic testing of an axial 
spline joint under 5000 in.-ib of static torque, demon- 
strated the presence of an extremely severe instability 
when the rotor was operated above its first flexible nat- 
ural frequency. The presence of this instability was 
predicted by nonlinear rotordynamic time-transient 
analysis using the nonlinear component model devel- 
oped under this program. Corresponding rotordynamic 
testing of a shaft with an interference fit joint demon- 
strated the presence of subsynchronous vibrations at 
the first natural frequency. While subsynchronous vi- 
brations were observed, they were bounded and sig- 
eam lower in amplitude than the synchronous vi- 
rations. 
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specified, Lorenz-Meutzner cycle refrigerator- 
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900742-1 
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International compressor engineering conference, 
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Energy, Washington, DC. 

Portions of this document are illegible in rnicrofiche 
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A computer model representing a two-evaporator, two- 
intercooler refrigerator-freezer operating at steady- 
state with nonazeotropic refrigerant mixtures 
(CYCLEZ) has been developed at Oak Ridge National 
Laboratory (ORNL). This model is being used to 
assess the effects of system design and operating pa- 
rameters on the cycle performance of a refrigerator- 
freezer designed around the Lorenz- Meutzner (L-M) 
circuit. Separate evaporators for the freezer and fresh- 
food compartments are modeled, as well as two inter- 
coolers that subcool liquid refrigerant from the con- 
denser by heat transfer with low-pressure refrigerant. 
The CYCLEZ refrigerator/freezer model is derived 
form the CYCLEZ heat-pump model developed origi- 
nally by the National Institute of Standards and Tech- 
nology (NIST). CYCLEZ currently uses the Carnahan- 
Starling-DeSantis (CSD) equation-of-state to compute 
refrigerant thermodynamic properties , so that new re- 
frigerants can easily be added. Condenser and evapo- 
rator heat-exchanger performance are defined by 
user-specified overall LMTDs which allow equivalent 
heat-exchanger sizing per unit refrigeration load to be 
maintained for different refrigerant mixtures. A more 
consistent formulation of overall heat-exchanger 
LMTD is applied across the condenser superheated 
and two-phase regions as well as over the two evapo- 
rators. Source and sink conditions are specified in 
terms of inlet and outlet temperatures of the external 
fluid streams. Intercooler high-side (subcooling) (delta) 
Ts and relative fresh-food-to-freezer load ratio are also 
user-specified. These features make this model well 
suited for evaluating the optimal thermodynamic cycle 
requirements of the five heat exchangers used in the 
L-M refrigerator/freezer circuit. 13 refs., 6 figs., 1 tab. 
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Symposium, Denver, CO, 6-10 May 1990; Sponsored 
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A fiber optic sensor which enables noncontact meas- 
urement of the speed, torque and power of a rotating 
shaft was fabricated and tested. The sensor provides a 
direct measurement of shaft rotational speed and 
shaft angular twist, from which torque and power can 
be determined. Angles of twist between 0.005 and 10 
degrees were measured. Sensor resolution is limited 
by the sampling rate of the analog to digital converter, 
while accuracy is dependent on the spot size of the 
focused beam on the shaft. Increasing the sampling 
rate improves measurement resolution, and decreas- 
ing the focused spot size increases accuracy. Digital 
processing allows for enhancement of an electronical- 
ly or optically degraded signal. 
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Text in Japanese with English abstracts. See also 
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236258.Portions of this document are not fully legible. 
Color illustrations reproduced in black and white. 


Partial contents: Observation and Evaluation Tech- 
nique of Surface and Internal Structures of Paper; 
Evaluation of Air Entrainment between Paper Wed and 
Roller; Evaluation of Ink/Water Emulsifying Character- 
istics in Offset Printing; Equalization of Plasticated 
Polymer Temperature by Controlling Screw Back-Pres- 
sure and Revolution-Speed in Injection Molding Ma- 
chines; Study on Rapid and Uniform Heating of Plastic 
Film; Development of Hard Gear Finisher with High- 
Speed Synchronous Servo Spindle; Development of 5- 
Axis Controlled Machining Center; Development of 
Deep Submergence Research Vehicle ‘SHINKAI 
6500’; Application of Predictive Adaptive Control 
System ‘PREC-II’ for Steam Temperature Control in 
Boiler Plant; Development of Freon Recovery Equip- 
ment; Noise Reduction of Rotary Compressors for Air 
— In addition, a section is devoted to New 
roducts. 
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National Technical Report, Vol. 36, No. 2, April 
1990. Special issue: On Factory Automation Tech- 
nologies (Il). 

cApr 90, 138p 

Text in Japanese with English abstracts. See also 
PB90-251489 through PB90-251539 and PB90- 
251349.Portions of this document are not fully legible. 


Contents: New Laser Oscillator Equipped with Inverter 
Power Supply; he gpa Power Pulse Pumped Q- 
Switched Nd:YAG Laser System; NC Equipments for 
Laser Processing Machines; High-Speed Welding 
Head for Hermetic Sealing; Flexible Manufacturing 
System for Aspherical Glass Lenses; Double Load- 
Lock Type Vertical Low Pressure CVD System; Pri- 
mary-lon-Beam Deposition System for Compound 
Films; Formation of Dielectric Thin Films Using Laser 
Sputtering; AC Servo Motor Drive Type Compact Injec- 
tion Molding Machine ‘Pana Jection-15’; Automatic 
Adjustment and Test System for Television Receivers; 
CCD Video Camera Test System; VTR Mechanism Ad- 
justment Machine; Visual Recognition System ‘Pana- 
sight’ Series; Ultra-High Accuracy 3-D Profilometer; 
Optical Wiring System; FA Controller ‘Panadac 783’; 
High-Resolution Laser Encoder and High-Accuracy 
Index Unit as Applications of Laser Encoder. 


051,865 
PB$0-251547/GAR PC A05/MF A01 
Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 


(Japan). 

IH! (Ishikawajima-Harima Heavy industries) Engi- 
neering Review, Vol. 30, No. 2, March 1990. Special 
Issue: Artificial Intelligence. 

c1990, 96p 

Text in Japanese with English abstracts. See also 
PB90-251554 and PB90-236217.Portions of this docu- 
ment are not fully legible. Color illustrations repro- 
duced in black and white. 


Contents: State-of-Art Artificial Intelligence at IHI; De- 
velopment of Expert System for Piping Design in Nu- 
clear Power Stations; Expert System for Boiler Oper- 
ation Guidance; A.|. Approach for Oil Tanker Loading 
Operation Planning; An Application of Expert System 
to Jet Engine Diagnostic Procedures; Expert Diagnosis 


System for FJR Engine Troubles; Structural Integrity 
Consultation System for Aboveground Vertical Cylin- 
drical Storage Tank; Development of Welding Expert 
System; Fuzzy Control System Develo for Hot 
Stove of Blast Furnace; Construction of Synthetic Nu- 
merical Simulation System with General Purpose Pro- 
-_ of Computational Fluid Dynamics--PHOENICS; 

ffect of Welding Atmosphere on The Joint Properties 
of Active Metals; Development of Robotic Welding 
System for Jet Engine. 


051,866 

TIB/A90-81201/GAR PC E07 
Zieglewerk Pulverholz Hans Peter Joens K.G., Schles- 
wig (Germany, F.R.). 

Gegenlaufofen zur Waermebehandiung von 
Waren, speziell Grob- und Feinkeramik mit be- 
sonders niedrigem Waermebedarf, sauberen 
Rauchgasen und Waermeerzeugung aus Abfael- 
len. (Counterflow furnace for the heat treatment of 
goods, especially coarse and fine ceramics with 
particularly low heat demand, clean flue gases and 
heat generation from waste). 

R. Wagner, R. Riedel, and R. Jeschar. Mar 85, 10p 
Contract BMFT 323-4003-03E5205 B 

In German. 


One examines to what extent one can heat the coun- 
terflow furnace by fuel which is mixed with the raw ma- 
terial. It was found that one can mix in fuel, without the 
emission from the furnaces being loaded with unburnt 
components. Combustible waste, which contains pure 
carbon and has been degassed, such as powerstation 
slag, coke dust and flotation residues from hard coal, 
can be sensibly used here. These materials are fully 
retained in the raw material up to the temperature 
range of 700 to 800 deg C, and then burn out. The 
energy contained in it is credited to the energy econo- 
my of the counterflow furnace. No possibility was 
found of using fuels which burn either wholly or mainly 
in the temperature range of 200 deg to 400 deg C, 
such as paper, wood or plastics, for the energy econo- 
my of the furnace. (BR). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081201.) 


Eee 
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Adhesives & Sealants 


051,867 

AD-A222 750/2/GAR PC A03/MF A01 
Cincinnati Univ., OH. Dept. of Materials Science and 
Engineering. 

Molecular Structure of Interphases between 
DGEBA/BTDA Adhesives and Silver Substances 
Using Surface-Enhanced Raman Scattering. 
Technical rept. 

W. H. Tsai, J. T. Young, and F. J. Boerio. 1 Jun 90, 
29p Rept no. TR-7 

Contract N00014-89-J-1590 


Surface-enhanced Raman scattering (SERS) was 
used for the non-destructive characterization of inter- 
phases between epoxy/anhydride adhesive systems 
and silver substrates. Normal Raman spectra of ben- 
zophenone tetra-carboxylic dianhydride (BTDA) were 
characterized by strong bands near 1785 and 1860 1/ 
cm that were assigned to the anhydride groups, a 
strong band near 1690 1/cm that was assigned to the 
benzophenone C=O stretching mode, and by a strong 
band near 1620 1/cm that was attributed to vibration 
and to the benzophenone C=O stretching mode were 
prominent in the SERS spectra of BTDA but the bands 
related to the anhydride group were missing, indicating 
that the anhydride groups were hydrolyzed at the silver 
surface to form carboxylate groups. Keywords: Raman 
scattering, Surface-enhanced, Adhesives, Epoxy/An- 
hydride, Benzophenone, Tetra carboxylic, Dianhy- 
dride, Diglycidyl, Ether, Ether of bisphenol-A, Inter- 
phases, Durability, SERS, BTDA, DGEBA, Molecular 
structures. (JG) 


051,868 
DE90011044/GAR PC A03/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 


051,871 


MATERIALS SCIENCES 
Carbon & Graphite 


Binder with base of aqueous solution of alkaline 
silicates, how to obtain it and its applications. 
1990, 13p K/TR-90/1 

Contract ACO5-840T21400 

Translation of French Patent 76 34630, June 17, 1977. 
Portions of this document are illegible in microfiche 
products. 


The invention involves binders consisting of a solution 
of a mixture of potassium silicate and/or sodium sili- 
cate with lithium silicate that can be used, preferably 
for the production of welding electrodes, as well as a 
process for producing these binders and an applica- 
tion of these binders. The purpose of the invention 
consists of improving water resistance by a partial re- 
placement by lithium of the sodium and/or potassium 
in the usual alkaline silicates because it is known that 
lithium silicate is only slightly soluble or even practical- 
ly non-soluble in water. In this respect, it could not 
have been predicted that even the smallest propor- 
tions of lithium silicate would have such a strong influ- 
ence on solubility or rehydration. (ERA citation 
15:032704) 


Carbon & Graphite 


051,869 
AD-A222 986/2/GAR PC A06/MF A01 
— | Materials Advisory Board (NRC), Washington, 


Status and Applications of Diamond and Diamond- 
Like Materials: An Emerging Technology. 

Rept. for 1987-1990. 

30 Apr 90, 114p Rept no. NMAB-445 

Contract MDA903-89-K-0078 


Recent discoveries that make possible the growth of 
crystalline diamond by chemical vapor deposition offer 
the potential for a wide variety of new applications. 
This report takes a broad look at the state of the tech- 
nology following from these discoveries in relation to 
other allied materials, such as high-pressure diamond 
and cubic boron nitride. Most of the potential defense, 
space, and commercial applications are related to dia- 
mond’s hardness, but some utilize other aspects such 
as optical or electronic properties. The growth proc- 
esses are reviewed, and techniques for characterizing 
the resulting materials’ properties are discussed. Crys- 
talline diamond is emphasized, but other diamond-like 
materials (silicon carbide, a is carbon contain- 
ing hydrogen) are also examined. Scientific, technical, 
and economic problem areas that could impede the 
rapid exploitation of these materials are identified. 
Recommendations are presented covering broad 
areas of research and development. Keywords: Dia- 
mond, Diamond-like hydrocarbons/carbons, Chemical 
& vapor deposition processes, lon implantation, Char- 
acterization techniques, Thermal conductivity, Applica- 
tions, R&D issues, Mineralogy. (jg) 


051,870 

MIC-90-03375/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Anodic dissolution testing of Welding Institute of 
Canada specimens. 

R. J. Brigham, and V. Mitrovic-Scepanovic. c1989, 
19p 


Galvanostatic anodic dissolution testing was carried 
out on samples supplied by the Welding Institute of 
Canada to clarify the effect of C, Mn, Ni and heat input 


on preferential heat-affected zone corrosion. 


051,871 

N90-21192/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Resistivity of Pristine and intercalated Graphite 
Fiber Epoxy Composites. 

J. R. Gaier, P. D. Hambourger, and M. E. S,abe. 
1989, 18p NAS 1.15:102576, E-5406, NASA-TM- 
102576 

Contract NCC3-19 

Presented at the 19th Biennial Conference on Carbon, 
University Park, PA, 25-30 Jun 1989; Sponsored by 
American Carbon Society. 


Laminar composites were fabricated from pristine and 
bromine intercalated Amoco P-55, P-75, and P-100 
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—— fibers and Hysol-Grafil EAG101-1 film epoxy. 
thickness and r.f. eddy current resistivity of sever- 
al samples were measured at grid points and averaged 
point by point to obtain final values. Although the 
values obtained this way have high precision (less than 
3 percent deviation), the resistivity values appear to be 
20 to 90 percent higher than resistivities measured on 
high aspect ratio samples using multi-point techniques, 
and by those predicted by theory. The temperature de- 
pendence of the resistivity indicates that the fibers are 
neither damaged nor deintercalated by the composite 
fabrication process. The resistivity of the composites is 
a function of sample thickness (i.e., resin content). 
Composite resistivity is dominated by fiber resistivity, 
so lowering the resistivity of the fibers, either through 
increased graphitization or intercalation, results in a 
lower composite resistivity. A modification of the 
simple rule of mixtures model appears to predict the 
conductivity of high aspect ratio samples measured 
along a fiber direction, but a directional dependence 
appears which is not predicted by the theory. The re- 
sistivity of these materials is clearly more complex 
than that of homogeneous materials. 


Ceramics, Refractories, & Glass 


051,872 

AD-A222 777/5/GAR PC A03/MF A01 
Technion Research and Development Foundation 
Ltd., Haifa. (israel). 

Rapid Annealing of Iron implanted oan. 
Final technical rept. 1 Oct 86-28 Feb 9 

R. Kalish. Mar 90, 45p R/D-5231-EE- on 

Contract DAJA45-86-C-0011 


Different Rapid Thermal Annealing techniques have 
been employed to achieve damage removal and elec- 
trical activation of dopants in ion implanted Hg1- 
xCdxTe x = 0.2, 0.3). As seen by Rutherford Backs- 
cattering Spectrometry combined with channeling and 
Auger measurements annealings with a CO2 laser or a 
flash lamp lead to good removal of implantation 
damage without causing changes in the stoichiometry. 
These techniques, however, suffer from complexity 
and lack of reproducibility. The new simple method for 
RTA of mercury containing crystals Annealing by im- 
mersion in a how MErcury BAth (AMEBA) which we 
have developed within the present project was found 
to be comparable to other more complicate techniques 
as for improving the electrical properties of HgCdTe as 
deduced from Hall and differential Hall measurements. 
Keywords: Hg1-xCdxTe, lon implantation, Damage an- 
nealing, Stoichiometry, Electrical properties. (JES) 


051,873 

AD-A222 850/0/GAR 

Dayton Univ., OH. Research Inst. 
Dynamic Properties of Porous B4C. 

Interim rept. 

N. S. Brar, Z. Rosenberg, and S. J. Bless. 25 Jan 90, 
24p UDR-TM-89-15, ARO-26169.1-MS-A 

Contract DAAL03-88-K-0203 


PC A03/MF A01 


The sound speed in porous B4C (Boron Carbide) was 
measured and predicted on the basis of a spherical 
void model and a penny crack model. Neither model 
does well for porosity exceeding 10 percent. Measured 
values of Hugoniot elastic limit for _— B4C agree 
well with those predicted by the Steinberg’s model. 
Measured transverse stress in the elastic range of B4C 
under 1-d strain condition agrees with the predictions. 
Keywords: Porous ceramics, Armor design, Hugoniot 
elastic limit, HEL, Boron carbide, PMMA, Mylar, Man- 
ganin gauge. (jg) 


051,874 

AD-A222 869/0 Not available NTIS 
Pennsylvania State Univ., University Park. Dept. of Ma- 
terials Science and Engineering. 

Physics and Chemistry of Glass Surfaces. Pro- 
ceedings of the University Conference on Glass 
Science (10th), Held in University Park, Pennsylva- 
nia on June 7-9, 1989. 

C. G. Pantano. 1990, 301p 

Availability: Elsevier Science Publishing Co., Inc., 52 
Vanderbilt Ave., New York, NY 10017. HC $201.00. No 
copies furnished by DTIC/NTIS. 


Surface properties of materials play an important role 
in a number of applications of technologically relevant 
materials. Obvious examples include adsorption, sur- 
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face diffusion, nucleation, cluster growth, and thin film 
growth in areas such as catalysis, microelectronics, 
coatings, and sensor devices. Surface reactivities are 
important in the interfacial interactions in composite 
materials, in the effect of crack tip reactivity with the 
local environment on strength and fracture of materi- 
als, and particle processing of materials, where the 
interface between the particle and the carrier solution 
is recognized as important to processing behavior. 
One group of materials which has remained surprising- 
ly important for very long times involves silica-based 
glasses. Theses. (jes) 


051,875 

AD-A223 211/4/GAR PC A23/MF A03 
Northwestern Univ., Evanston, IL. Technological Inst. 
Micromechanics of Size Effect in Failure Due to 
Distributed Cracking. 

Final rept. 1 Jan 87-31 Dec 89. 

Z. P. Bazant, and T. Beltyschko. 26 Feb 90, 540p 
NU-90-2/498-AR1, AFOSR-TR-90-0503 

Contract F49620-87-C-0030 


An extensive study of the micromechanics aspects 
and size effects associated with strain softening 
damage due to distributed cracking in brittle heteroge- 
neous materials such as concrete, rocks and ceramics 
has been carried out and presented in a sequence of 
publications. The results may be grouped in five cate- 
gories: (1) Size Effects, (2) Micromechanics Aspects, 
(3) Nonlocal Continuum Models, (4) Localization Insta- 
bilities, (5) Thermodynamic Analysis of Stable Path, 
and (6) Numerical Implementation of Localization Lim- 
iters. The law governing the size effect due to localiza- 
tion of strain softening into a finite size fracture proc- 
ess zone has been formulated, experimentally verified 
and calibrated. Knowledge of the size effect law has 
led to a method of determining nonlinear fracture prop- 
erties on the basis of maximum loads of geometrically 
similar specimens of different sizes. The concept of a 
brittleness number characterizing the proximity of re- 
sponse of any structure to linear elastic fracture me- 
chanics has been developed. Extensive experiments 
ues conducted on concrete, rock and ceramics. 


051,876 

DE90007571/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemi- 
cal Engineering. 

Initial studies of electric field effects on ceramic 
powder formation in flames. 

J. L. Katz, and C. H. Hung. Dec 89, 23p CONF- 
900704-6 

Contract FG02-88ER45356 

Combustion Institute symposium on combustion 
(23rd), Orleans (France), 22-27 Jul 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The effect of an electric field on ceramic powder for- 
mation was studied in a counterflow diffusion flame 
burner. TiCl(sub 4), SiH(sub 4), SiCl(sub 4), and 
GeCi(sub 4) were used as source materials for the for- 
mation of TiO(sub 2), SiO(sub 2), and GeO(sub 2) in 
H(sub 2)/Ar-O(sub 2)/Ar flames. Particle size and 
number density were determined using dynamic light 
scattering measurements and 90(degrees) light scat- 
tering measurements. The effects of the electric field 
on flame temperature, current, OH emission intensity, 
and particle characteristics were measured. The re- 
sults show that in the presence of an electric field, the 
peak temperature shifts toward the oxidizer side, and 
the peak OH emission intensity decreases at low field 
strengths. Particle diameter and number density meas- 
urements show that a factor of 3 change in size can be 
achieved. These results suggest that an electric field 
can be successfully used as a control variable in the 
formation of ceramic oxide powders. 12 refs., 7 figs. 


051,877 

DE90008372/GAR PC A02/MF A01 
Brown Univ., Providence, Ri. Div. of Engineering. 
Cyclic damage zones ahead of tensile fatigue 
cracks in ceramic materials. 

S. Suresh, and J. R. Brockenbrough. Nov 89, 7p 
CONF-900764-1 

Contract FG02-84ER45167 

Fatigue ‘90 international conference, Honolulu, HI 
(USA), 15-20 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The development of a reversed flow or cyclic plastic 
zone is known to play an important role in influencing 
the growth of fatigue cracks in ductile metals subjected 
to constant and variable amplitude cyclic loads. In this 
paper, we present a detailed finite element analysis of 
the evolution of cyclic damage zones ahead of station- 
ary cracks in brittie materials subjected to zero-tension 
fatigue loading. The damage mechanism considered 
here involves isotropic microcracking along grain 
boundaries and/or interfaces. It is shown that cyclic 
damage zones are induced ahead of tensile fatigue 
cracks in microcracking brittle solids when there is irre- 
versible deformation at the crack-tip. The size of the 
cyclic damage zone and the variation of residual stress 
fields within the zone have been computed as a func- 
tion of the extent of irreversibility of crack-tip damage. 
15 refs., 5 figs. 


051,878 


DE90008418/GAR PC A02/MF A01 
Brown Univ., Providence, RI. Div. of Engineering. 
Fatigue crack growth in ceramic materials at ambi- 
ent and elevated temperatures. 

S. Suresh. Nov 89, 10p DOE/ER/45167-2, CONF- 
900764-2 

Contract FG02-84ER45167 

Fatigue ‘90 international conference, Honolulu, HI 
(USA), 15-20 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The mechanics and mechanisms of stable fatigue 
crack growth in a wide variety of ceramics and ceramic 
composites are examined in detail. Experimental re- 
sults on crack growth, numerical analyses and micro- 
scopic observations of crack-tip damage zones are 
presented to illustrate fatigue processes with: (1) a 
mode of failure that is distinctly different from that seen 
under static loads; (2) kinematic irreversibility of micro- 
scopic deformation which leads to cyclic damage 
zones, analogous to cyclic plastic zones in metal fa- 
tigue; and (3) crack velocities which are distinctly dif- 
ferent from those found under static load failure due to 
a mechanical-environmental synergistic effect or as a 
result of purely mechanical contact phenomena such 
as crack closure, crack bridging by grains or reinforce- 
ments, or wedging of crack faces by debris particles. 
19 refs., 6 figs. 


051,879 


DE90009553/GAR PC A24/MF A03 
Georgia Tech Research Inst., Atlanta. 

Modified ferrisilicates for synthesis gas conver- 
sion. Final report. 

Progress rept. 

R. Szostak, and V. Nair. Jan 90, 5649 DOE/PC/ 
90007-T1 

Contract AC22-86PC90007 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 
ed. 


Iron silicate (or ferrisilicate) molecular sieves with the 
ZSM-5 structure have been synthesized with SiO(sub 
2)/Fe(sub 2)O(sub 3) varying from 20 to infinity (specif- 
ically 20, 50, 90, and 200) utilizing techniques devel- 
oped in our laboratory. These materials were subse- 
quently modified using combined thermal and hydro- 
thermal treatment which yielded novel bifunctional iron 
oxide containing molecular sieves. Detailed character- 
ization, both physical and catalytic, revealed the pres- 
ence of very small clusters of iron oxide highly dis- 
persed within the pore system of the ZSM-5 crystal 
structure. The size of the clusters formed and their lo- 
cation within the pores was found to be very sensitive 
to the SiO(sub 2)/Fe(sub 2)O(sub 3) ratio of the parent 
material, the temperature, the time of hydrothermal 
treatment and the quality of the molecular sieve crys- 
tals. As synthesis gas catalysts, these properly pre- 
pared modified iron silicates were shown to be highly 
active despite their low iron content and exhibited the 
desired selectivity for production of C8 hydrocarbons. 
228 refs., 108 figs., 37 tabs. 


051,880 


DE90009727/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 





Tin doping of InSb grown by MOCVD using te- 
wg i 
i 


tin. 

R. M. Biefeld. 1990, 9p SAND-90-0256C, CONF- 
900562-3 

Contract ACO04-76DP00789 

Spring meeting of the Electrochemical Society, Mon- 
treal (Canada) 6-11 May 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Tetraethyltin was investigated as an n-type dopant for 
InSb. Carrier concentrations between 6 (times) 10(sup 
15) and 4 (times) 10(sup 18) cm(sup (minus)3) with 77 
K mobilities ranging from 75,000 to 10,000 cm(sup 2)/ 
Vs were achieved for Sn doped InSb. SIMS measure- 
ments indicate a diffusion coefficient for Sn in InSb at 
470 C that is approximately 1(times)10(sup (minus)15) 
cm(sup 2)/s. Both Hall and SIMS measurements on 
Sn doped samples indicate that Sn in incorporated as 
an n-type dopant with no memory effect and no self 
compensation, making Sn a much better doping 
source than Te or Se. 9 refs., 4 figs. 


051,881 


DE90010124/GAR 

Oak Ridge National Lab., TN. 
Rheological and related colloidal aspects of aque- 
ous processing that affect the development of mi- 
crostructure. 

A. Bleier, and C. G. Westmoreland. 6 Apr 90, 9p 
CONF-900466-16 

Contract ACO5-840R21400 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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Shear flow in (alpha)-Al(sub 2)O(sub 3) suspensions 
having a volume fraction of solids ((phi)) in the range 
between 0.17 and 0.50 was investigated between pH 4 
and 12. It is Newtonian if the magnitude of the zeta 
potential exceeds a critical value which depends on 
(phi); its value is 39 mV if (phi) = 0.40 and 74 mV if 
(phi) = 0.50. If this potential is less than the critical 
value, shear flow is pseudoplastic; its yield value mark- 
edly changes (e.g., 0 to (gt)100 Pa) ina Pe (phi)- 
dependent, narrow pH range ((It)0.5 units). If a second 
oxide, t-ZrO(sub 2), is present, its pH-dependent colloi- 
dal behavior governs the overall rheology, though its 
concentration may be only 11 % that of (alpha)-Al(sub 
2)O(sub 3). Scanning electron microscopy of compos- 
ite pieces indicates that a detrimental, ge 
detectable interaction between (alpha)-Al(sub 2)O(sub 
3) and t-ZrO(sub 2) can be avoided and the distribution 
of t-ZrO(sub 2) can be optimized during pressure cast- 
ing by control of pH to ensure Newtonian flow or a very 
low yield value when the flow is pseudoplastic. 


051,882 


DE90010139/GAR 

Oak Ridge National Lab., TN. 
Influence of ion implantation on the near-surface 
mechanical properties of ceramics. 

C. J. McHargue, M. E. O’Hern, and D. L. Joslin. 
1990, 13p CONF-900466-14 

Contract AC05-840R21400 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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lon implantation of ceramics such as Al(sub 2)O(sub 3) 
and SiC may produce a highly damaged but crystalline 
surface layer or an amorphous surface. The specific 
structure depends upon the implantation parameters. 
Studies using microindentatio techniques show that a 
crystalline implanted surface has a higher hardness 
(by 10 to 50%) than the cor’esponding unimplanted 
crystal but the elastic modus is essentially un- 
changed. The hardness and elastic modulus of amor- 
phous implanted surfaces are less than those of the 
crystalline material. Estimates of the residual stress 
have been obtained from microindentation tests. 20 
refs., 8 figs. 


051,883 


DE90010142/GAR 
Oak Ridge National Lab., TN. 


Thermal and phase analysis of YBa(sub 2)Cu(sub 

3)O(sub 7-x) powder compacts with organic acid 

additives. 

M. V. Parish, J. D. Hodge, and C. R. Hubbard. 1990, 

7p CONF-900218-2 

Contract AC05-840R21400 

International conference on ceramic powder process- 

ing science (3rd), San Diego, CA (USA), 4-7 Feb 1990. 

Sponsored by Department of Energy, Washington, DC. 

Po copy only, copy does not permit microfiche pro- 
luction. 


Simultaneous DTA/TGA and x-ray diffraction patterns 
were used to examine the burnout behavior of orthor- 
hombic and tetragonal YBa(sub 2)Cu(sub 3)O(sub 
7(minus)x) powders with small amounts of organic ad- 
ditives in three different atmospheres. It was found 
that small amounts of organic materials containing car- 
boxylic acids can decrease the phase purity of 
YBa(sub c)Cu(sub 3)O(sub 7-x) at temperatures as low 
as 200(degrees)C. Generally, the organic material 
burns off at lower temperatures for the tetragonal 
powder compacts than for the orthorhombic com- 
pacts. Stronger organic acids burn-off at somewhat 
higher temperatures than weaker ones. Organic addi- 
tive removal is stili possible in an inert atmosphere 
(argon), but will degrade the YBa(sub 2)Cu(sub 
3)O(sub 7(minus)x) into more simple oxide compo- 
nents; tetragonal powder mixtures are more sensitive 
to this damage than are orthorhombic powder mix- 
tures. 1 ref., 2 tabs. 


051,884 
DE90010709/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Indentation fracture of brittle materials. 

B. N. Lucas, J. J. Wert, and W. C. Oliver. 1990, 7p 
CONF-900466-28 

Contract ACO05-840R21400 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The response of four transparent materials, soda-lime 
glass, fused silica, single crystal (0001) Al(sub 2)O(sub 
3) and Y(sub 2)O(sub 3)-ZrO(sub 2), to contact by a 
sharp indenter has been studied. In-situ observation 
and continuous monitoring of the load and displace- 
ment throughout the test allowed the indentation frac- 
ture sequence of the transparent materials to be char- 
acterized and also permitted the effects of these frac- 
ture events on the corresponding load displacement 
curves to be noted. It was found that if the cracks pro- 
duced during indentation grew discontinuously, they 
manifested themselves in discontinuities in displace- 
ment on the corresponding load-displacement curve. 6 
refs., 5 figs., 1 tab. 


051,885 

DE90010799/GAR 

Oak Ridge National Lab., TN. 
Advances in welding, materials processing and 
evaluation. Foreign trip report, April 14-25, 1990. 

A. J. Moorhead. 10 May 90, 25p ORNL/FTR-3605 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the 5th International Symposium 
of the Japan Welding Society titled “Advanced Tech- 
nology in Welding, Materials Processing and Evalua- 
tion,” at Makuhari, Tokyo, Japan; and afterwards vis- 
ited facilities of Toshiba Corporation in Kawasaki and 
Yokohama. Ten invited lectures at the Symposium in- 
cluded such topics as laser material processing, micro- 
joining, welding advances with computers, robotiza- 
tion, and the physics of welding processes. The invited 
paper presented by the traveler was titled “State of the 
Technology for Joining Ceramics for High-Tempera- 
ture Structural Applications.” The traveler also chaired 
a session on joining of ceramics. The Proceedings of 
the Symposium, which were published in two volumes 
and distributed at the meeting, are available to col- 
leagues at ORNL involved in this type of research. Fol- 
lowing the Symposium the traveler had discussions 
with researchers at Toshiba Corporation on their work 
on high-temperature superconducting ceramics, and 
on aluminum nitride and silicon nitride materials. 
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Joining engineering ceramics. 

R. E. Loehman. 1990, 17p SAND-90-0966C, CONF- 
900774-2 

Contract AC04-76DP00789 

International Institute of Welding conference, Montreal 
(Canada), 23-24 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Joining ceramics to metals requires solutions to both 
scientific and practical engineering problems. Scientif- 
ic issues include understanding the fundamental 
nature of adhesion at metal-ceramic interfaces, pre- 
dicting interfacial reactions, and understanding the re- 
lation between chemical bonding and mechanical 
stresses at the interface on the atomic level. Engineer- 
ing a specific ceramic-metal joint requires finding the 
optimum among what may be inherently incompatible 
properties. The following review briefly outlines some 
of the different methods for joining ceramics. Following 
that, some fundamental aspects of ceramic joining are 
presented. The paper concludes with examples of ce- 
ramic bonding in several engineering ceramic systems. 
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DE90010821/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Cracking of sol-gel films during drying. 

T. J. Garino. 1990, 7p SAND-89-2804C, CONF- 
900466-29 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The cracking behavior of acidic silica sol-gel films 
during drying and low temperature heat treatment was 
Studied. Films that cracked during drying exhibited a 
variety of unusual crack morphologies including sinus- 
oidal cracks and parallel crack pairs. The effects of the 
water content of the sol and temperature on the critical 
thickness above which cracking of the films occurred 
were determined. The critical thickness decreased 
with increasing water content because the surface ten- 
sion of the liquid in the pores of the gel increases with 
water content and because sols with low water con- 
centrations did not gel until the solvent had evaporat- 
ed. To determine why the critical thickness decreased 
with temperature, thermal analysis and shrinkage 
measurements of both constrained and unconstrained 
films were performed. Thermogravimetric analysis indi- 
cated that rapid weight loss occurred in the tempera- 
ture region where the rapid decrease in critical thick- 
ness occurred. A small amount of shrinkage of the 
films also occurred in this region. Finally, shrinkage 
measurements of unconstrained films indicated that 
shrinkage was very anisotropic with nearly all of the 
shrinkage occurring in the plane of the film and very 
little in the thickness direction. 12 refs., 4 figs. 
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Sandia National Labs., Albuquerque, NM. 

— of chemically prepared PZT thin 
ms. 

B. A. Tuttle, R. W. Schwartz, D. H. Doughty, J. A. 

Voigt, and A. H. Carim. 1990, 11p SAND-90-1077C, 

CONF-9004193-1 

Contract AC04-76DP00789 

Symposium on ferroelectric thin films, San Francisco, 

CA (USA), 18-20 Apr 1990. Sponsored by Department 

of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


We have systematically varied processing parameters 
to fabricate PZT 53/47 thin films. Polycrystalline PZT 
thin films were fabricated by spin depositing Pt coated 
SiO(sub 2)/Si substrates with alkoxide solutions. Our 
study focused on two process parameters: (1) heating 
rate and (2) excess Pb additions. We used rapid ther- 
mal processing techniques to vary heating rates from 
3(degree)C/min to 8400(degree)C/min. Films were 
characterized with the following excess Pb additions: 
0, 3, 5, and 10 mol %. For all process variations, films 
with greater perovskite content had better ferroelectric 
properties. Our best films were fabricated using the fol- 
lowing process parameters: an excess Pb addition of 5 
mol %, a heating rate of 8400(degree)C/min and an- 
nealing conditions of 700(degree)C for 1 min. Films 
fabricated using these process conditions had a re- 
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manent polarization of 0.27 C/m(sup 2) and a coercive 
field of 3.4 MV/m. 12 refs., 4 figs. 


051,889 

DE90010918/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Hist and some potentials of oil shale cement. 
C. F. Knutson, R. P. Smith, and B. F. Russell. 1989, 
34p EGG-M-88503, CONF-8904193-4 

Contract ACO7-761D01570 

Annual oil shale symposium (22nd), Golden, CO 
(USA), 19-20 Apr 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The utilization of oil shale as a cement component is 
reviewed. Historical aspects and co-combustion with 
coal are discussed. 82 refs., 10 figs., 1 tab. (CBS) (ERA 
citation 15:032190) 
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051,890 

DE$0010957/GAR PC A03/MF A01 
Henry Krumb School of Mines, New York. 

Protons and lattice defects in perovskite-related 
oxides. Progress report, July 1, 1989-April 30, 
1990. 

A. S. Nowick. 1990, 19p DOE/ER/45341-3 

Contract FG02-88ER45341 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The recent work on this project has focused on two 
perovskite- structured materials: single crystalline 
KTaO(sub 3) doped with iron-group ions, and ceramic 
BaCeO(sub 3) doped with Nd, Gd, Sc and Ca. In the 
case of KTaO(sub 3), we have shown that protons are 
introduced into the crystal from H(sub 2)O vapor so 
that it becomes primarily a protonic conductor. The 
defect reactions involved have been considered in 
detail with the aid of EPR and IR measurements. In the 
study of BaCeO(sub 3), it was found that the Nd-doped 
material is an excellent protonic conductor with activa- 
tion energy for proton hopping of only 0.54 eV. In addi- 
tion, weight-change measurements were used to de- 
termine the amount of water uptake, while Nernst-cell 
measurements gave values for the transport numbers 
of oxygen and of protons. In contrast to the case of Nd 
doping, Gd or Yb-doped material are not protonic con- 
ductors. Other studies include those of high-(Tc) su- 
perconductors, the first showing a large elastic con- 
stant and internal friction anomaly in La(sub 2x)Sr(sub 
x)CuO(sub 4), and the second showing under what 
conditions degradation occurs due to H(sub 2)O and 
CO(sub 2) annealing treatments. Finally, a study of di- 
electric loss in Li-borate glasses shows that the dielec- 
tric loss peak in glasses widely believed to be due to a 
= phenomenon, is actually an electrode blocking 
effect. 


051,891 

DE90010977/GAR 

EG and G Idaho, Inc., Idaho Falls. 
NDE of ceramic heat exchangers. 
J. R. Bower. 1990, 12p EGG-M-90096, CONF- 
9006124-5 

Contracts ACO7-761D01570, FC07-891D12887 
Society for Experimental Mechanics conference, Albu- 
querque, NM (USA), 4-6 Jun 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


NonDestructive Evaluation (NDE) is needed both to 
support the modeling for the initial design of ceramic 
components and to perform acceptance testing of the 
finished parts. Results of development of NDE tech- 
niques for ceramic heat exchangers are presented. 4 
refs., 5 figs. (ERA citation 15:034965) 
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Properties of films prepared from low surface 
area/density alumina-silica. 

S. L. Hietala, D. M. Smith, V. M. Hietala, G. C. Frye, 
and A. J. Hurd. 1990, 69 SAND-90-1111C, CONF- 
900466-36 
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Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
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A sol-gel method was use to prepare bulk, closed pore, 
amorphous alumina-silica. Films prepared from this 
47wt% Al(sub 2)O(sub 3)- SiO(sub 2) composition 
were examined by SAW, elipsometry and electrical 
measurements. The films were found to have a sur- 
face area of 1.1 cm(sup 2)/cm(sup 2), a refractive 
index of 1.44 at 633 nm, and a relative permittivity of 
6.2 at 200 KHz. These properties indicate potential ap- 
plications as hermetic seals, barrier coatings, dielectric 
layers for capacitors and passivation coatings for elec- 
tronic circuits. (ERA citation 15:032615) 


051,893 
DE90011090/GAR 
Argonne National Lab., IL. 
Ceramic epitaxial films and multilayers prepared 
by MOCVD. 

H. L. M. Chang, H. You, J. C. Parker, J. Guo, and Y. 
Gao. Apr 90, 11p CONF-900634-1 

Contract W-31109-ENG-38 

World ceramics congress: ceramics today--tomorrow’s 
ceramics (7th), Montecatini Terme (Italy), 24-30 Jun 
— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Titanium and vanadium oxide systems were selected 
to study the MOCVD process for the growth of epitax- 
ial thin films in single- and multilayer configurations. 
Epitaxial TiO(sub 2) and VO(sub 2) films were obtained 
on sapphire (1120), (0001), and (1102) but not on Si 
(111). Six distinct substrate-film epitaxy relationships 
have been determined by carefully performed x-ray 
epitaxy relationships have been determined by careful- 
ly performed x-ray diffraction studies using a four-circle 
x-ray diffractometer. It is concluded that substrate ma- 
terials and surface orientations are the most important 
factors for epitaxial film growth while growth tempera- 
ture seems to play a secondary role. Detailed match- 
ing of local atomic arrangements between the film and 
substrate at the interface is discussed. 5 refs., 6 figs. 
(ERA citation 15:032606) 
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Development of nondestructive evaluation meth- 
ods and prediction of effects of flaws on the frac- 
ture behavior of structural ceramics. 

W. A. Ellingson, J. P. Singh, N. Gopalsami, S. L. 
Dieckman, and C. Y. Chu. Apr 90, 14p CONF- 
900546-2 

Contract W-31109-ENG-38 

Conference on fossil energy materials (4th), Oak 
Ridge, TN (USA), 15-17 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


To establish predictive performance (i.e., fracture be- 
havior) of structural ceramic composites, we under- 
took in combination (1) a study of flaws and material 
variations as they relate to mechanical properties and 
(2) development of non-destructive devaluation (NDE) 
methods suitable for obtaining data on flaws and mate- 
rial variations. Effects of whisker addition on develop- 
ment of flaw population and the resulting mechanical 
properties were evaluated for both green (cold- 
pressed) and dense (hot-pressed) Si(sub 3)N(sub 4)- 
whisker-reinforced Si(sub 3)N(sub 4) matrix compos- 
ites. To detect critical flaws in these composites, mi- 
crofocus x-ray computed tomography and ultrasonic 
NDE methods were used. In addition, a nuclear mag- 
netic resonance (NMR) facility was designed for use 
on composites. 14 refs., 6 figs, 3 tabs. (ERA citation 
15:032112) 
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PC A02/MF A01 


T. N. Tiegs, J. O. Kiggans, and H. D. Kimrey. 1990, 
6p CONF-900466-45 

Contract ACO05-840R21400 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 
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Microwave sintering of Si(sub 3)N(sub 4)-based mate- 
rials showed improved densification as compared to 
samples heated conventionally under similar condi- 
tions. Accelerated nitridation of Si in the microwave 


furnace to produce Si(sub 3)N(sub 4) was also ob- 
served. Dense Si(sub 3)N(sub 4), annealed by micro- 
wave heating, exhibited enhanced grain growth; how- 
ever preferential coupling of the microwave power to 
the grain-boundary phases in the present experiments 
resulted in their degradation. 9 refs., 3 figs., 1 tab. 
(ERA citation 15:032605) 


051,896 


N90-21178/0/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Non-Destructive Testing Centre. 
Effects of Titanium on Some Surface Properties of 
Nitride Ceramics. 

C. M. E. Vanthoor, J. A. Hemsworth, M. G. Nicholas, 
and R. M. Crispin. Jun 89, 21p AERE-R-13566 


The presence of titanium at nitride ceramic/braze 
interfaces can promote both wetting and bonding. Pre- 
viously, titanium was added to brazes and the effects 
of segregation to the interfaces and reaction with the 
ceramics were examined. In this study, the ceramic 
surfaces were coated with titanium before they were 
contacted by brazes or solders. lon assisted coatings 
were applied to sialon, Si3N4 and AIN, and sputter ion 
platings of titanium were applied to sialon. Coating ad- 
hesion measured by scratch testing was better for the 
sputter ion platings than the ion assisted coatings. The 
platings were also better wetted, by an Ag-Cu eutectic 
braze, and produced joints 50 percent stronger than 
those achievable with a commercially developed Ag- 
Cu-Ti active metal braze. 
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N90-21187/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Fracture Toughness and Crack Growth of Zerodur. 
M. J. Viens. Apr 90, 26p NAS 1.15:4185, NASA-TM- 
4185 


The fracture toughness and crack growth parameters 
of Zerodur, a low expansion glass ceramic material, 
were determined. The fracture toughness was deter- 
mined using indentation techniques and was found to 
be 0.9 MPa x m(sup 1/2). The crack growth param- 
eters were determined using indented biaxial speci- 
mens subjected to static and dynamic loading in an 
aqueous environment. The crack growth parameters n 
and 1n(B) were found to be 30.7 and -6.837, respec- 
tively. The crack growth parameters were also deter- 
mined using indented biaxial specimens subjected to 
dynamic loading in an ambient 50 percent relative hu- 
midity environment. The crack growth parameters n 
and 1n(B) at 50 percent relative humidity were found to 
be 59.3 and -17.51, respectively. 
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N90-21402/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Review and Statistical Analysis of the Ultrasonic 
Velocity Method for Estimating the Porosity Frac- 
tion in Polycrystalline Materials. 

D. J. Roth, S. M. Swickard, D. B. Stang, and M. R. 
Deguire. Mar 90, 45p NAS 1.15:102501, E-5298, 
NASA-TM-102501 


A review and statistical analysis of the ultrasonic ve- 
locity method for estimating the porosity fraction in po- 
lycrystalline materials is presented. Initially, a semi-em- 
pirical model is developed showing the origin of the 
linear relationship between ultrasonic velocity and po- 
rosity fraction. Then, from a compilation of data pro- 
duced by many researchers, scatter plots of velocity 
versus percent porosity data are shown for Al2O3, 
MgO, porcelain-based ceramics, PZT, SiC, Si3N4, 
steel, tungsten, UO2,(U0.30Pu0.70)C, and 
YBa2Cu30O(7-x). Linear regression analysis produced 
predicted slope, intercept, correlation coefficient, level 
of significance, and confidence interval statistics for 
the data. Velocity values predicted from regression 
analysis for fully-dense materials are in g agree- 
ment with those calculated from elastic properties. 
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PB90-251299/GAR 
(Order as PB90-251281/GAR, PC A03/MF 
A01) 
National Chemical Lab. for Industry, Yatabe (Japan). 





Dipping-Pyrolysis Process for Preparation of Ad- 
vanced Ceramic Films. 

T. Kumagai, T. Manabe, and S. Mizuta. c1989, 8p 
Text in Japanese. 

Included in Jnl. of the National Chemical Laboratory 
for Industry, v84 n9 p527-533 1989. 


The method, starting materials and advantages of the 
dipping-pyrolysis process for the preparation of ceram- 
ic films and coatings are described. An update on this 
process and its applications for advanced and super- 
conducting ceramics are also reviewed. 
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A01) 

Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 
Flexible Manufacturing System for Aspherical 
Glass Lenses. 
S. Mochidao, S. Kubota, K. Matsumura, and S. Ueda. 
cApr 90, 10p 
Text in Japanese. 
—_— in National Technical Report, v36 n2 p32-40 


Aspherical lenses are employed increasingly these 
days in optics-applied products, such as AV equipment 
and OA equipment. In order to popularize aspherical 
lenses, it is important to produce them in quantity at 
low cost. In response to this requirement, a flexible 
manufacturing system for aspherical = lenses by a 
grinding and polishing method has been developed 
which is suitable for producing small quantity of multi- 
type products. The system is equipped with an ultra- 
high-accuracy NC grinding machine which has two dia- 
mond wheels by means of straightness error compen- 
sation of six axes, and with a precision polishing ma- 
chine by means of an elastic polisher. The system has 
an aspherical accuracy of 0.2 mu, and a finished 
roughness of R 0.01 mu. The paper describes the as- 
pherical lens producing method and the mass fabrica- 
tion process. Also described are various processing 
methods and the examples of the applications of as- 
pherical lenses to optical systems. 
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AD-A223 053/0/GAR 
State Univ. of New York at Albany. Dept. of Physics. 
Army Science and Technology Fellowship: Phys- 
ics of Materials. 

Final rept. 7 Jan 86-31 Jan 90. 

W. A. Lanford. 31 May 90, 4p ARO-23794.1-MS-F 
Grant DAAL03-86-G-0058 


PC A01/MF A01 


This is an Army Science and Technology Fellowship 
on the physics of materials. A computer controlled 
plasma assisted CVD chamber was designed and built. 
This system was then used to fabricate thin film coat- 
ings on different glasses, including ZBL glass (which 
transmits in the infrared) and on models for historic 
stained glasses. Studies of the mechanism of the reac- 
tion between water and historic stained glass indicate 
that the reaction mechanism may be different from 
what had been expected. Keywords: Thin film, Protec- 
tive coatings, Glasses. (jes) 
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Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Fundamental Study on Laser Spraying (Report 2) 
Thermal Spraying of Pure Titanium. 

M. Yoneda, A. Utsumi, K. Nakagawa, J. Matsuda, 
and M. Katsumura. c1989, 9p 

Text in Japanese. 

Included in Reports of the Government Industrial Re- 
search Institute, Shikoku, v21 n1 p9-16 1989. 


Thermal spraying of pure titanium was tried on SUS 
430 stainless steel substrates by using laser beam in 
argon atmosphere. The CO2 laser beam was focused 
to melt the advancing titanium wire. The molten titani- 
um was atomized by high pressure argon gas and 
sprayed at high velocity onto the substrate. Although 
the deposited titanium layers were more or less con- 


taminated by oxygen and nitrogen compared with the 
parent titanium wire, the degree of contamination was 
small. The ratios of porosity of the titanium layers were 
less than 1%, and that was compared favorably with 
ordinary thermal spray technique. In case of shorten- 
ing in spraying distance, an acicular microstructure ap- 
peared in the deposited layers and the formation of 
compound occupied more area at the interface of de- 
posited titanium and substrate with increasing laser 
heat input. Preheating treatment of the substrate de- 
creased the formation of void and/or disbonding at the 
interface of spray deposits and substrate. 
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AD-A222 635/5/GAR PC A0O5/MF A01 
Virginia Univ., Charlottesville. Dept. of Materials Sci- 
ence. 

Investigation of Thermo-Mechanical Effects in Sili- 
con Carbide Whisker/Al Alloy Composites. 

Final rept. 1 Mar 85-31 Aug 89. 

F. E. Wawner, and R. D. Schueller. Jun 90, 78p Rept 
no. UVA/525398/MS90/104 

Contract N00014-85-K-0179 


This program deals with determining factors that influ- 
ence strength, ductility, and elongation to failure in SiC 
whisker/Al alloy composites. Specifically, a micros- 
tructural study was made in an attempt to define extrin- 
sic and intrinsic factors that control fracture and thus 
influence properties. One of the more important prod- 
ucts by ACMC from SiC/Al composites has been the 
rolled sheet. The response of the material to second- 
ary processing and thermo-mechanical treatment is of 
utmost importance with respect to material quality. The 
present study emphasizes microstructural-mechanical 
property characterization of the rolled material. Key- 
words: SiC whisker composites; Thermomechanical 
treatment; Aimegt | microstructure-mechanical 
property correlations. (JES) 
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AD-A222 702/3/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Engineering Science and Mechanics. 

Role of Interfaces and Interphases in the Evolution 
Mechanics of Material Systems. 

Annual rept. 1 Dec 88-1 Dec 89. 

K.L. Reifsnider, W. W. Stinchcomb, D. Dillard, R. E. 
Swain, and J. Lesko. 31 Dec 89, 34p AFOSR-TR-90- 
0563 

Grant AFOSR-89-0216 


The general objective of this investigation is to apply 
the discipline of mechanics to the prediction and de- 
scription of the long-term behavior of composite mate- 
rials by developing experimental information, concep- 
tual understanding, and analytical representations of 
the evolution of the properties of constituent materials 
and interfaces in composite material systems as a 
function of (generalized) time during the application of 
time-variable mechanical, thermal, and chemical load- 
ings. The general approach to this objective is to de- 
velop mechanistic representations of the ‘state of the 
material’ under those conditions, and to join those de- 
scriptions with micromechanical descriptions of the 
‘state of stress’ in ‘critical elements’ to support an esti- 
mate of remaining strength, and, thereby, to predict re- 
maining life. We have named this enterprise ‘evolution 
mechanics.’ (jes) 


051,905 

AD-A222 849/2/GAR PC A03/MF A01 
Gordon Research Conferences, Inc., Kingston, RI. 
Gordon Research Conference on Composites 
Held in Ventura, California on 2-6 January 1990. 
Final rept. 1 Nov 89-31 Oct 90. 

A. T. DiBenedetto. Apr 90, 12p ARO-27521.1-MS-CF 
Grant DAAL03-90-G-0013 


With the assistance of funding from the Army Re- 
search Office we were able to attract outstanding 
speakers and discussion leaders from academe, in- 
dustry and government. The program started with two 
presentations on the chemistry of organic high temper- 
ature matrices for composites which were followed 
later in the week by two presentations on the selection 
and behavior of ceramic matrices and composites. A 
unique aspect of this conference was a strong empha- 
sis on methods for characterizing composites through 
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presentations on stereoimaging, tunneling microscopy 
and a variety of spectroscopic techniques. The bulk of 
the conference dealt with fracture, toughening and life- 
time prediction over a range of composites from the 
traditional fiber reinforced materials to micro and mo- 
lecular composites. A final pair of presentations on 
process engineering and analysis completed our 
broad range of coverage on the chemistry, physics and 
engineering of composite materials. Keywords: Materi- 
als, Composites, Ceramics, Ceramic matrices, Tunnel- 
iS microscopy, Fiber reinforced materials, Symposia. 
9 
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AD-A222 882/3/GAR PC AO5/MF A01 
San Jose State Univ., CA. 

Thin Film Composite Materials, Phase 2. 

Final rept. 1 Apr-31 Dec 86. 

D. H. Chittenden. Jan 87, 76p 

Contract F33615-81-C-2013 

Prepared in cooperation with L’Garde, Inc., Tustin, 
CA., Rept. no. LTR-87-DC-006. 


The three tasks of this program have been completed 
as follows: the expandable radiation system require- 
ments were established; the expandable radiator con- 
cepts previously proposed, with extensions and some 
innovations, have been evaluated by preliminary me- 
chanical designs; and the materials evaluated were 
Kevlar coated with silicone, EPDM, or neoprene 
rubber. Keywords: Thin film composite materials, 
Liquid collection method, Comparison of water vs eth- 
ylene glycol, Rotating sphere, Cylinders, Mechanical 
properties, Energy storage efficiency. (jg) 
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AD-A222 931/8/GAR PC A03/MF A01 
Harvard Univ., Cambridge, MA. Div. of Applied Sci- 
ences. 

Theory of Ceramic/Zirconia Composites: Tough- 
ening, Strengthening, and Synergism. 

B. Budiansky, and D. M. Stump. Apr 90, 11p Rept 
no. MECH-159 

Contracts N00014-86-K-0753, N00014-84-K-0510 


A review is given of recent theoretical results concern- 
ing toughening and strengthening in brittle ceramics 
reinforced with dilatantly transforming zirconia parti- 
cles. Small-scale analysis of ‘long’ dominant cracks 
provides resistance curves that exhibit peak fracture 
toughnesses for finite amounts of crack growth. Simi- 
lar results for the tensile fracture strengths of ‘short’ 
cracks have implications for transformation strength- 
ening. The interaction due to the presence of both 
transforming particles and ductile metal particles can 
result in synergistic reinforcing effects over a paramet- 
ric range of material properties. Keywords: Ceramic 
materials, Zirconium alloys, Particle reinforcements, 
Mechanical properties, Crystal structure, Transforma- 
tion — Transformation strengthening, Syner- 
gism. (JG) 
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AD-A222 939/1/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Applications of Digital Image Processing in Test- 
ing and Evaluation of Composite Materials. 

Final rept. 

G. L. Hagnauer, J. D. Kleinmeyer, J. J. Wixted, and J. 
H. Grubbs. May 90, 21p Rept no. MTL-TR-90-24 


This report describes the development and application 
of digital image processing techniques for analyzing 
the fracture behavior and environmental deterioration 
of test specimens prepared from composite laminate 
materials used in the manufacture of helicopter rotor 
blades. The digitized images were evaluated using 
pixel — generated through routines devel- 
oped on a C-interpreter. Laminate fiber orientation and 
aging conditions were found to have a significant 
effect on the observed fracture patterns and surface 
characteristics of the test specimens. Pixel histograms 
of environmentally aged test specimens were broader 
and shifted to higher grey level values compared to 
histograms of the unaged specimens. Under the test 
procedures developed, digital image analysis results 
were reproducible and fiber orientation did not signifi- 
cantly affect the average grey level of either aged or 
unaged specimens. Keywords: Digital image analysis, 
Materials evaluation, Composites, Helicopter blades, 
Environmental durability, Vision system, Mechanical 
testing, Nondestructive testing. (JES) 
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051,909 

AD-A223 020/9/GAR PC A11/MF A02 
Institute of Metals, London (England). 

Materials 88: Materials and meee Design 
Held in London, England, on 9-13 May 1988. 

1988, 237p R/D-5994-MS-02 

Contract DAJA45-88-M-0127 


This report is the second in the series of international 
materials engineering conferences established by The 
Institute of Metals in May 1987, organised in conjunc- 
tion with the National Physical Laboratory and the Uni- 
versity of Sheffield. The event is co-sponsored by The 

ign Council, The Institute of Ceramics and The 
Plastics and Rubber Institute. Contents of preprint: 
Interaction of design, manufacturing method and ma- 
terial selection; Materials selection in conceptual 
design; Designing with ceramics; Composite manufac- 
ture and design intent - a question of compromise; 
Structural assessment of metal components; Solid- 
surface modelling and manufacture; Modern finite ele- 
ment practice; Computer-aided plastic parts design for 
injection moulding; Computer-aided modeling of metal 
forming processes; Computer-aided engineering: inte- 
grating themes; and Computerised materials data and 
information - an overview. Keywords: Symposia, 
Knowledge-based systems, Fiber reinforced plastics, 
Transputer-based finite element techniques, Coatings, 
Welded components, CREEP, Damage mechanics, 
Metal matrix composites, Fracture(Mechanics), 
Fatigue(Mechanics), Corrosion, Explosive cladding, 
Alloys. (JG) 


051,910 

AD-A223 031/6/GAR PC A02/MF A01 
Illinois Univ. at Urbana-Champaign. 

Effect of Interfacial Characteristics on the Me- 
chanical Performance of Ceramic-Ceramic Com- 


posites. 

Final rept. Jul 86-Dec 89. 

J. Homeny, and S. D. Brown. Feb 90, 10p ARO- 
23421.12-MS 

Contract DAALO3-86-K-0121 


The research reported addresses several of the critical 
issues in the field of ceramic fiber (whisker) / ceramic 
matrix composites. The overall goal was to understand 
the complex relationships between processing, interfa- 
cial microstructure, and mechanical properties in order 
to engineer the overall performance of the compos- 
ites. The composite systems of interest were: (1) SiC 
whisker / Al2O3 matrix composites, (2) beta-Si3N4 
whisker / Si3N4 matrix composites, and (3) SiC contin- 
uous fiber / lithium-alumino-silicate matrix composites. 
Keywords: Ceramic matrix composites, Processing, In- 
UES) characterization, Mechanical properties. 


051,911 

AD-A223 173/6/GAR PC A08/MF A01 
University of Manchester Inst. of Science and Technol- 
ogy (England). Polymer Science and Technology. 
Compressive Behaviour of PBZ Fibres in Compos- 


ites. 

Final rept. Mar 88-Feb 90. 

R. J. Young, and P. P. Ang. Feb 90, 151p EOARD- 
TR-90-08 

Grant AFOSR-88-0148 


This final report reviews progress over the two years of 
the project concerning the compressive behaviour of 
three types of PBZ fibres. The materials investigated 
were as-spun and heat-treated fibres of PBT, PBO and 
ABPBO. Their structure has been determined using X- 
ray diffraction, optical microscopy sna scanning elec- 
tron microscopy. The tensile properties of the fibres 
have been determined using tensile tests in individual 
filament= and their compressive deformation behav- 
iour has been examined initially by bending individual 
fibres. The formation of kinkbands has been followed 
in detail by the compression of epoxy resin blocks con- 
taining single fibres aligned in the compression direc- 
tion. Molecular deformation in the fibres has been fol- 
lowed using Raman microscopy. It has been found that 
the bands in the Raman spectra shift to lower frequen- 
cy on the application of a tensile stress or strain. The 
onset of kinkband formation has been monitored at the 
molecular level by obtaining Raman spectra from the 
single filaments within epoxy resin blocks subjected to 
axial compression. Keywords: Composites, Rigid rods, 
High modulus fibres, Compressive behaviour, PBZ 
fibres, Poly(p-phenylene benzobisthiazole), Poly(p- 
a, benzobisoxazole), Poly(2,5(6)-benzoxa- 
zole). (jg) 
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051,912 

AD-P005 939/4/GAR 
Nottingham Univ. (England). 
Short Fibre and Particulate 
Matrix Composites. 

S. J. Harris. Aug 89, 13p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October, 1988’, AD-A215 832, 
p25-1 thru 25-13. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


Short fibres, whiskers or particles of ceramic materials, 
e.g. silicon carbide and alumina, when dispersed in a 
more or less random manner in a metallic matrix can 
promote increases in stiffness and strength at ambient 
and elevated temperatures without imposing a weight 
penalty. The paper considers the available routes for 
the fabrication of such composites, e.g. by squeeze 
casting, spray forming, powder technologies and hot 
working etc. Influences of type and amount of rein- 
forcement, matrix alloy selection and processing route 
on strength, creep and fatigue resistance are dis- 
cussed. mparisons are made with conventional 
metals and alloys, and polymers and metals reinforced 
with continuous fibres. Attention is drawn to the behav- 
iour of these materials under compressive loading as 
well as to their thermal expansion and conductivity. 
The majority of the matrices considered are alumini- 
um-based. Keywords: Alloys, Great Britain, Particulate 
reinforced metal matrix composites, Liquid metal tech- 
nology, Solid state methods. (JG) 
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051,913 

AD-P005 940/2/GAR PC A03/MF A01 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 

Metal Matrix Composites - a Promising Alternative 
to Conventional Alloys. 

K. Schulte, and W. Bunk. Aug 89, 16p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p26- 
1 thru 26-16. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


Conventional metallic materials have been tailored in 
the past close to their ultimate properties. New techno- 
logical requirements ask for further improved materi- 
als. Metal-Matrix Composites (MMC) promise to reach 
this goal. MMC (Metal-Matrix Composites) can be de- 
scribed as materials whose microstructure comprise a 
continuous metallic phase (the matrix) into which a 
second phase has been artificially introduced during 
processing, as reinforcement. Presently the interest in 
MMC is primarily focused on light alloys reinforced with 
a fibrous or particulate phases to achieve major jumps 
in selected mechanical properties or thermal stability. 
This new interest is mainly related to the fact that ce- 
ramic based reinforcement constituents became re- 
cently available, which are comparatively inexpensive. 
Al203- (Aluminum Oxide) or SiC (Silicon Carbide)- 
based fibres, whiskers and particles, but also carbon 
fibres are used to reinforce aluminium, magnesium or 
titanium matrix alloys. Keywords: Alloys, West Germa- 
ny, Metallurgy, MMC. (JG) 


051,914 
DE90009713/GAR 
Argonne National Lab., IL. 
Fracture toughness and solid-particle erosion of 
ceramic-matrix whisker-reinforced composites. 

J. L. Routbort, K. C. Goretta, C. Y. Chu, and J. P. 
Singh. Feb 90, 14p CONF-900513-1 

Contract W-31109-ENG-38 

Conference on the tribol of composite materials, 
Oak Ridge, TN (USA), 1-3 May 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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Fracture toughness and solid-particle erosion resist- 
ance of several ceramic whisker-reinforced ceramic 
matrix composites have been measured. Systems in- 
clude Al(sub 2)O(sub 3) (plus) SiC(w), Si(sub 3)N(sub 
4) (plus) Si(sub 3)N(sub 4)(w), Si(sub 3)N(sub 4) (plus) 
SiC(w) and Y(sub 2)O(sub 3)-stabilized ZrO(sub 2) 
(plus) Al(sub 2)O(sub 3)(w). Erosion has been investi- 
gated at room temperature for erodents of varying 
hardness, impact angles between 15 and 90(degrees), 


and velocities from 40 to 150 m/s. Results indicate 
that some toughening mechanisms are beneficial, 
whereas others are detrimental, to erosion resistance. 
Fabrication of the composites plays an important role 
in the erosion resistance. 


051,915 

DE90010257/GAR 

Oak Ridge National Lab., TN. 
Mechanical property characterization of fiber-rein- 
forced SiC matrix composites. 

D. P. Stinton, R. A. Lowden, and R. H. Krabill. Apr 
90, 35p ORNL/TM-11524 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
-_— Original copy available until stock is exhaust- 
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Mechanical properties of Nicalon-fiber-reinforced sili- 
con carbide (SiC) matrix composites fabricated by a 
forced chemical vapor infiltration (CVI) process have 
been measured and compared with properties of com- 
posites fabricated by a conventional isothermal proc- 
ess. Flexure strengths, tensile strengths, and fracture 
toughnesses measured at room temperature and flex- 
ure strengths measured at high temperatures are 
nearly identical for composites fabricated by the two 
processes provided that hot-face temperatures 
<1200(degree)C are used for the forced CVI process. 
Reduced strengths are observed for composites fabri- 
cated by forced CVI at temperatures > bye ge 
because of the degradation in strength of Nicalon 
fibers. Composites reinforced with more stable Tyr- 
anno fibers were fabricated by forced CVI and exhibit- 
ed mechanical properties similar to those of Nicalon- 
reinforced composites. Composites reinforced with 
Tyranno fibers also exhibited improved high-tempera- 
ture strengths. 33 refs., 7 figs., 6 tabs. (ERA citation 
15:032071) 


051,916 

DE90010439/GAR 

Oak Ridge National Lab., TN. 
Electron microscopy of interfaces in silicon car- 
bide whisker-reinforced alumina composites. 

K. B. Alexander, P. Angelini, and P. F. Becher. 1990, 
7p CONF-900466-35 

Contract AC05-840R21400 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Knowledge about the nature of interfaces between SiC 
whiskers and alumina matrices is critical to under- 
standing the mechanical behavior of these types of 
composites. The fracture toughness, in particular, is 
strongly influenced by the bond characteristics of this 
interface. Previous results have shown that oxidizing 
the whiskers in air prior to composite fabrication by 
vacuum hot-pressing results in composites which have 
lower toughness compared to those made with whisk- 
ers in the as-received condition. This investigation fo- 
cusses on the effects of oxidizing and reducing surface 
treatments on the whiskers themselves and on the 
whisker-matrix interface. High resolution electron mi- 
croscopy (HREM) was u to characterize the mor- 
phology and the amount of amorphous phase at the 
whisker-matrix interface, as well as the crystallography 
and topography of the interface. The present results 
indicate that the characteristics of the whisker/matrix 
interface may not be directly related to the initial whisk- 
er surface chemistry. Surprisingly, the thickest ther- 
mally-grown oxide layer resulted in the thinnest amor- 
phous film at the SiC/Al(sub 2)O(sub 3)interface. 9 
refs., 9 figs. 
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051,917 
DE90010596/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Ta and Nb reinforced MoSi2. Revision 1.076. 

D. H. Carter, and P. L. Martin. 11 Apr 90, 9p LA-UR- 
90-1310, CONF-900466-24 

Contract W-7405-ENG-36 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


MoSi(sub 2) matrix composites have been recognized 
lately as potential materials for structural applications 





at elevated temperatures. Specifically, MoSi(sub 2) 
composites may exhibit useful properties at tempera- 
tures to ee ate Previous work improved the 
yield strength of MoSi(sub 2) at 1400(degrees)C by a 
factor of five through SiC whisker reinforcement. Cur- 
rent research is directed towards increasing the frac- 
ture toughness of MoSi(sub 2) through the addition of 
ductile phase reinforcements such as niobium and tan- 
talum. The reaction between Nb and MoSi(sub 2) to 
form (Mo,Nb)(sub 5)Si(sub 3) proceeds with faster ki- 
netics at hot isostatic press temperatures as low as 
Mg yes 2 when compared to the reaction be- 
tween and MoSi(sub 2) to form (Mo,Ta)(sub 
5)Si(sub 3). This reaction product exhibits very poor 
properties, as evidenced by crack propagation through 
this layer during fracture. The feasibility of hot working 
these composites to produce tailored microstructures 
is examined. 11 refs., 10 figs. 


051,918 
DE90010653/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Characterization of solid state bonding between 
Coors AD-999 alumina and niobium. 

M. G. Stout, M. L. Lovato, A. Geltmacher, T. G. 
Zocco, and T. R. Jervis. May 90, 14p LA-11815-MS 
Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We have investigated a candidate model system for 
the study of bi-material fracture. We examined the me- 
chanical and microstructural properties of a polycrys- 
talline alumina (Coors AD-999)/pure polycrystal niobi- 
um solid-state bond. Samples were bonded in vacuum 
at 160(degree)C for 15 min, 30 min, 1 hour, under pres- 
sures of 10.5 and 15.5 MPa. We tested the bonds in 
tension, and found a maximum strength of 87.8 MPa. 
We attributed the differences in strength measured for 
different bonding conditions to artifacts of our tensile 
test procedure rather than to differences in bonding 
time or pressure. We studied the polycrystal Al(sub 
2)O(sub 3)/Nb interface with nanohardness, scanning 
electron microscopy and transmission electron mi- 
croscopy techniques, and concluded that we could not 
measure a finite-width reaction zone between the 
Al(sub 2)O(sub 3) and niobium. The sharpness of the 
interface band was greater than the resolution of the 
techniques we used to measure its width. The plastic 
properties of the pure niobium were measured in addi- 
tion to the interface characteristics. We found that the 
niobium was very strain-rate sensitive, with a rate sen- 
sitivity exponent of m (approximately)0.035 and a 
work-hardening exponent of 1/n (approximate- 
ly)0.017. On the basis of this study we have concluded 
that this Al(sub 2)O(sub 3)/Nb system would be appro- 
-_ for experimental fracture work. 13 refs., 5 figs., 4 
tabs. 


051,919 

DE90010949/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Acoustical and dynamic mechanical characteriza- 
tion of fiber-matrix interface bonds in ceramic 
composites. 

L. A. Lott, and D. C. Kunerth. 1989, 7p EGG-M- 
89151, CONF-890770-10 

Contract ACO7-761D01570 

Annual review of progress in quantitative nondestruc- 
tive evaluation (16th), Brunswick, ME (USA), 23-28 Jul 
1989. Sponsored by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Ceramic matrix composites presently being developed 
are potentially well suited for high temperature struc- 
tural applications. The character of the fiber-matrix 
bond plays a significant role in determining the fracture 
toughness of the material and thus its performance. 
Increased toughness is achieved by phenomena such 
as interface debonding and fiber slip or pull-out, which 
improve material toughness by increasing the energy 
required to soepeaats a crack. In a bond that is too 
weak, the toughening mechanisms are not significant. 
However, a bond that is too strong permits a crack to 
propagate directly through a fiber-matrix interface with- 
out being significantly affected, resulting in brittle frac- 
ture. As a result, care is required in the manufacture of 
these materials to achieve optimum fiber-matrix bond- 
ing. The objective of this work is to develop and evalu- 
ate techniques to nondestructively characterize the 
fiber-matrix interface bonds. The techniques being in- 
vestigated include ultrasonic velocity and attenuation, 
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acousto-ultrasonic response, and internal dynamic 
mechanical damping. 7 refs., 5 figs., 1 tab. (ERA cita- 
tion 15:032066) 


051,920 
DE90010950/GAR PC A02/MF A01 
EG and G Idaho, Inc., Idaho Falls. 
Particle-level numerical simulation of the dynamic 
= of a metal matrix composite materi- 
al. 
R. L. Williamson, and R. N. Wright. 1989, 5p EGG-M- 
89144, CONF-89081 2-66 
Contract ACO7-761D01570 
American Physical Society topical conference on 
shock compression of condensed matter, Albuquer- 
que, NM (USA), 14-17 Aug 1989. Sponsored by De- 
= of Energy, Washington, DC. 

ortions of this document are illegible in microfiche 
products. 


Dynamic consolidation of a SiC fiber reinforced alumi- 
num matrix composite is simulated using a particle- 
level numerical model. Simulation results are com- 
pared with the microstructure of a composite formed 
using a plate impact to consolidate a close-packed 
array of aluminum wires containing SiC fibers of the 
appropriate diameter to fill in the interstices approxi- 
mating the geometry of the model. With respect to the 
observed deformation and the location and extent of 
melting of the aluminum wires, the simulation predic- 
tions are in good agreement with the experiment. 6 
refs. (ERA citation 15:03261 2) 


051,921 

DE90010951/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Metal matrix composites from dynamic consolida- 
tion of powder mixtures. 

G. E. Korth, R. L. Williamson, and B. H. Rabin. 1989, 
4p EGG-M-89160, CONF-89081 2-67 

Contract ACO7-761D01570 

American Physical Society topical conference on 
shock compression of condensed matter, Albuquer- 
que, NM (USA), 14-17 Aug 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Mixtures of 2124 aluminum alloy and silicon carbide 
powders were dynamically consolidated using explo- 
sives. This process results in a fully dense product and 
has the potential of becoming an economical method 
of producing metal matrix composites, especially 
where undesirable reactions would normally occur be- 
tween the metal and ceramic reinforcement. With the 
correct processing parameters, the aluminum powder 
plastically deforms to form a continuous matrix with 
minimum interaction with SiC. Microstructure and me- 
chanical properties of the composite are presented. 
Numerical simulations were performed to better under- 
stand the consolidation process and determine test 
parameters difficult to obtain by experimentation. 7 
refs., 3 figs., 2 tabs. (ERA citation 15:032544) 
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051,922 

DE90011316/GAR 

Oak Ridge National Lab., TN. 
Mechanical property characterization of fiber-rein- 
forced SiC matrix composites. 

D. P. Stinton, R. A. Lowden, and R. H. Krabill. 1990, 
14p CONF-900546-3 

Contract AC05-840R21400 

Conference on fossil energy materials (4th), Oak 
Ridge, TN (USA), 15-17 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Mechanical properties of Nicalon-fiber-reinforced sili- 
con carbide (SiC) matrix composites fabricated by a 
forced chemical vapor infiltration (CVI) process have 
been measured and compared with properties of com- 
posites fabricated by a conventional isothermal proc- 
ess. The mechanical properties are nearly identical for 
composites fabricated by the two processes provided 
that hot-face temperatures < 1200(degree)C are used 
for the forced CVI process. Composites reinforced with 
more stable Tyranno fibers were fabricated by forced 
CVI and exhibited room temperature mechanical prop- 
erties similar to those of Nicalon-reinforced compos- 
ites and improved high-temperature strengths. 18 
refs., 4 figs., 3 tabs. (ERA citation 15:035054) 
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UKAEA Atomic Energy Research Establishment, Har- 
well (England). Non-Destructive Testing Centre. 
Acoustic Characterisation of an Aluminium Silicon 
Carbide Metal Matrix Composite. 

S _—- and C. B. Scruby. Oct 88, 27p AERE-R- 


Many of the new metal matrix composite materials 
(MMC’s) have not been fully characterized in terms of 
their modes of fracture. Acoustic emission (AE) tech- 
niques are well established for characterization of frac- 
ture in metals and are proposed for the study of 
MMC’s. For AE to be successful, the acoustic 

ties of the material must be known. It is also important 
for the ultrasonic attenuation to be low enough to 
permit the propagation of broad-band pulses. The 
acoustic properties of an aluminum silicon carbide 
MMC using laser generated ultrasound are investigat- 
ed. The observed bulk and surface AE signals com- 
pared well with theoretical waveforms calculated using 
a Green’s function analysis, indicating that elastic 
waves propagate with little distortion in MMC’s. The 
acoustic wave velocities were found to be higher in the 
MMC material than in the aluminum base alloy which 
was believed to be due to the bulk effect of SiC parti- 
cles. Fourier analysis of the AE signals also indicated 
higher attenuation particularly for the higher frequen- 
cies within the 6 MHz bandwidth. Elastic constants 
were calculated from the wave velocities and these 
confirmed that the MMC was stiffer than the base ma- 
terial. The attenuation was only slightly higher in the 
MMC material. Therefore, there appears to be no tech- 
nical reasons why a high fidelity AE technique could 
not be applied to MMC. materials for acoustic source 
location, characterization, and general fracture stud- 
ies. 


051,924 


N90-21123/6/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Characterization of Failure Processes in Tungsten 

o—_ Composites under Fatigue Loading Condi- 
ions. 


Y. Kim, M. J. Verrilii, and T. P. Gabb. 1989, 22p NAS 
1.15:102371, E-5090, NASA-TM-102371 

Presented at the International Symposium for T 

and Failure Analysis (Istfa ‘89), Los Angeles, CA, 6-10 
Nov 1989; Sponsored by ASM International. 


A fractographic and metallographic investigation was 
performed on specimens of a tungsten fiber reinforced 
copper matrix composite (9 vol percent), which had ex- 
perienced fatigue failures at elevated temperatures. 
Major failure modes and possible failure mechanisms, 
with an emphasis placed on characterizing fatigue 
damage accumulation, were determined. Metallogra- 
phy of specimens fatigued under isothermal cyclic 
loading suggested that fatigue damage initiates in the 
matrix. Cracks nucleated within the copper matrix at 
grain boundaries, and they propagated through cavity 
coalescence. The growing cracks subsequently inter- 
acted with the reinforcing tungsten fibers, producing a 
localized ductile fiber failure. Examinations of interrupt- 
ed tests before final failure confirmed the suggested 
fatigue damage processes. 


051,925 

N90-21124/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Use of Unbalanced Laminates as a Screening 
Method for Microcracking. 

D. S. Papadopoulos, and K. J. Bowles. 1990, 17p 
NAS 1.15:102517, E-5214, NASA-TM-102517 
Presented at the 35th International Sampe Symposi- 
um, Anaheim, CA, 2-5 Apr 1990. 


State-of-the-art, high temperature polyimide matrix 
composites, reinforced with continuous graphite fibers 
are known to be susceptible to intraply cracking when 
thermally cycled over their useful service temperature 
range. It is believed that the transply cracking, in part, 
results from residual stresses caused by differences in 
coefficients of thermal expansion (CTE) between the 
polymer matrix and the reinforcement. Thermal cycling 
tests to investigate this phenomenon involve expen- 
sive time and energy consuming programs which are 
not economically feasible for use as a part of a materi- 
als screening process. As an alternative to thermal cy- 
cling studies, a study of unbalanced crossply graphite 
fiber reinforcement composites was conducted to 

assess the effect of the composite ply layup and sur- 
face condition on the residual stresses that remain 
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after the processing of these materials. The residual 
stresses were assessed by measuring the radii of cur- 
vature of the types of laminates that were studied. The 
temperature at which stress-free conditions existed 
were determined and a dye penetrant method was 
used to observe surface damage resulting from exces- 
sive residual stress buildup. These results are com- 
pared with some published results of thermal cycling 
tests that were previously conducted on balanced po- 
lyimide composites. 


051,926 

N96-21125/1/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

a AL. George C. Marshall Space Flight 
inter. 

Cross-Sectional Examination of the Damage Zone 

in Impacted Specimens of Carbon/Epoxy and 

Carbon/PEEK Composites. 

A. T. Nettles, and N. J. Magold. Feb 90, 21p NAS 

1.15:100391, NASA-TM-100391 


Drop weight impact testing was utilized to inflict 
damage on eight-ply bidirectional and unidirectionai 
samples of carbon/epoxy and carbon/PEEK (polyeth- 
eretherketone) test specimens with impact energies 
ranging from 0.80 J to 1.76 J. The impacting tip was of 
a smaller diameter (4.2-mm) than those used in most 
previous studies, and the specimens were placed with 
a diamond wheel wafering saw through the impacted 
area perpendicular to the outer fibers. Photographs at 
12 x magnification were taken of these cross-sections 
and examined. The results on the bidirectional sam- 
ples show little damage until 1.13 J, at which point de- 
laminations were seen in the epoxy specimens. The 
PEEK specimens showed less delamination than the 
epoxy specimens for a given impact energy level. The 
unidirectional specimens displayed more damage than 
the bidirectional samples for a given impact energy, 
with the PEEK specimens showing much less damage 
than the epoxy material. 
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N90-21126/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Combined Effect of Matrix Cracking and Stress- 
Free Edge on Delamination. 

S. A. Salpekar, and T. K. Obrien. Mar 90, 66p NAS 
* = : 02591, AVSCOM-TM-90-B-002, NASA-TM- 

1 1 


The effect of the stress-free edge on the growth of 
local delaminations initiating from a matrix crack in (0 
sub 2/90 sub 4) sub s and (+ or - 45.90 sub 4) sub s 
glass epoxy laminates is investigated using 3-D finite 
element analysis. The presence of high interlaminar 
normal stresses at the intersection (corner) of the 
matrix crack with the stress-free edge, suggests that a 
mode | delamination may initiate at the corners. The 
strain energy release rates (G) were calculated by 
modeling a uniform through-width delamination and 
two inclined delaminations at 10.6 deg and 45 deg to 
the matrix crack. All components of G have high 
values near the free edges. The mode | component of 
G is high at small delamination length and becomes 
zero for a delamination length of one-ply thickness. 
The total G values near the free edge agreed well with 
previously derived closed form solution. The quasi-3D 
solutions agreed well with the 3-D interior solutions. 


051,928 

N90-21133/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Nicaion/Siliconoxycarbide Ceramic Composites. 
F. |. Hurwitz, J. Z. Gyekenyesi, P. J. Conroy, and A. 
L. Rivera. 1990, 21p NAS 1.15:102563, E-5383, 
NASA-TM-102563 

Presented at the 14th Annual Conference on Compos- 
ites and Advanced Ceramics, Cocoa Beach, FL, 14-17 
Jan 1990; Sponsored by American Ceramic Society. 


A series of silsesquioxane copolymers was synthe- 
sized by acid hydrolysis and condensation of trimeth- 
oxysilanes of the form RSi(OCH3)3, where R = methyl 
or phenyl. By varying pH, water/methoxy and methyl/ 
phenyl ratios, the molecular structure, polymer rheolo- 
gy and ceramic composition can be controlled. The 
polymers form an amorphous siliconoxycarbide on py- 
rolysis. Composites of Nicalon/siliconoxycarbide were 
fractured in four-point flexure and in tension to evalu- 
ate the influence of matrix composition, final fabrica- 
tion temperature and use of filler on composite mode 
of failure, modulus, strain capability and strength. In- 
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corporation of filler was found to increase matrix com- 
pressive —— Employment of processing tem- 
peratures of 1375 to 1400 C enhanced strain to failure 
and reduced the tendency toward brittle fracture. 
Mixed mode (compression/shear and tension/shear) 
failures were observed in flexural samples processed 
to the higher temperatures, giving rise to nonlinear 
stress-strain curves. Tensile samples pyrolyzed to 
1400 C showed linear-elastic behavior and failed by 
fracture of fiber bundles. Matrix material was found to 
be adherent to the fiber surface after failure. These re- 
sults demonstrate the need for tensile testing to estab- 
lish composite behavior. 


051,929 

N90-21137/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Structural Tailoring of Select Fiber Composite 
Structures. 

C. C. Chamis, and R. |. Rubinstein. Feb 90, 14p NAS 
1.15:102484, NASA-TM-102484 

Presented at the 45th Annual Conference on the Soci- 
ety of Plastics Industry Reinforced Plastics/Compos- 
ites Inst., Washington, DC, 12-16 Feb 1990. 


A multidisciplinary design process for aerospace pro- 
pulsion composite structures was formalized and em- 
bedded into computer codes. These computer codes 
are streamlined to obtain tailored — for select 
composite structures. The codes available are briefly 
described with sample cases to illustrate their applica- 
tions. The sample cases include aircraft engine 
blades, propfans (turboprops), flat, and cylindrical 
panels. Typical results illustrate that the use of these 
codes enable the designer to obtain designs which 
meet all the design requirements with maximum bene- 
fits in efficiency, noise, weight or thermal distortions. 


051,930 

N90-21138/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

High Temperature Fatigue Behavior of Tungsten 
Copper Composites. 

M. J. Verrilli, Y. Kim, and T. P. Gabb. Oct 89, 18p 
NAS 1.15:102404, E-5156, NASA-TM-102404 
Presented at the Symposium on Fundamental Rela- 
tionships Between Microstructure and Mechanical 
Properties of Metal-Matrix Composites, Indianapolis, 
in, 1-5 Oct 1989; Sponsored in part by the Metallurgi- 
cal Society and the American Society for Metals. 


The high temperature fatigue behavior of a 9 vol per- 
cent, tungsten fiber reinforced copper matrix compos- 
ite was investigated. Load-controlled isothermal fa- 
tigue experiments at 260 and 560 C and thermome- 
chanical fatigue (TMF) experiments, both in phase and 
out of phase between 260 and 560 C, were performed. 
The stress-strain response displayed considerable in- 
elasticity under all conditions. Also, strain ratcheting 
was observed during all the fatigue experiments. For 
the isothermal fatigue and in-phase TMF tests, the rat- 
cheting was always in a tensile direction, continuing 
until failure. The ratcheting during the out-of-phase 
TMF test shifted from a tensile direction to a compres- 
sive direction. This behavior was thought to be associ- 
ated with the observed bulging and the extensive 
cracking of the out-of-phase specimen. For all cases, 
the fatigue lives were found to be controlled by 
damage to the copper matrix. Grain boundary cavita- 
tion was the dominant damage mechanism of the 
matrix. On a stress basis, TMF loading reduced lives 
substantially, relative to isothermal cycling. In-phase 
cycling resulted in the shortest lives, and isothermal 
fatigue at 260 C, the longest. 


051,931 

N90-21140/0/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Micromechanics Analysis of Space Simulated 
Thermal Deformations and Stresses in Continuous 
Fiber Reinforced Composites. 

D. E. Bowles. Mar 90, 119p NAS 1.15:102633, 
NASA-TM-102633 


Space simulated thermally induced deformations and 
stresses in continuous fiber reinforced composites 
were investigated with a micromechanics analysis. 
The investigation focused on two primary areas. First, 
available explicit expressions for a effec- 
tive coefficients of thermal expansion (CTEs) for a 
composite were compared with each other, and with a 
finite element (FE) analysis, developed specifically for 


this study. Analytical comparisons were made for a 
wide range of fiber/matrix systems, and predicted 
values were compared with experimental data. The 
second area of investigation focused on the determi- 
nation of thermally induced stress fields in the individ- 
ual constituents. Stresses predicted from the FE anal- 
ysis were compared to those predicted from a closed- 
form solution to the composite cylinder (CC) model, for 
two carbon fiber/epoxy composites. A global-local for- 
mulation, combining laminated plate theory and FE 
analysis, was used to determine the stresses in multi- 
directional laminates. Thermally induced damage initi- 
ation predictions were also made. 


051,932 

N90-21141/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Resistencia Mecanica de Laminados Em Materiais 
Compostos (Resistance Mechanics for Laminated 
Composite Materials). 

T. L. Shaw. 1990, 41 p INPE-4919-RPE/594 

In Portuguese; English Summary. 


The computational implementation of the classical 
theory for laminated composite materials is presented 
in terms of tensors, deformation, equivalent models, 
and fault criteria. 


051,933 

N90-21143/4/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

Optimal Fabrication Processes for Unidirectional 

— Composites: A Computational Simu- 
n. 

D. A. Saravanos, P. L. N. Murthy, and M. Morel. 

eB, 9p NAS 1.15:102559, E-5379, NASA-TM- 

Presented at the 35th International Sampe Symposium 

and Exhibition, Anaheim, CA, 2-5 Apr 1990. 


A method is proposed for optimizing the fabrication 
process of unidirectional metal matrix composites. The 
temperature and pressure histories are optimized such 
that the residual microstresses of the composite at the 
end of the fabrication process are minimized and the 
material integrity throughout the process is ensured. 
The response of the composite during the fabrication 
is simulated based on a nonlinear micromechanics 
theory. The optimal fabrication problem is formulated 
and solved with non-linear programming. Application 
cases regarding the optimization of the fabrication 
cool-down phases of unidirectional ultra-high modulus 
graphite/copper and silicon carbide/titanium compos- 
ites are presented. 


051,934 
N90-21409/9/GAR 


PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Fatigue Damage Growth Mechanisms in Continu- 
ous Fiber Reinforced Titanium Matrix Composites. 
W. S. Johnson, R. A. Naik, and W. D. Pollock. Jan 
90, 12p NAS 1.15:102594, NASA-TM-102594 
Presented at the Fatigue 90 Conference, Honolulu, HI, 
15-20 Jul 1990. 


The role of fiber/matrix interface strength, residual 
thermal stresses, and fiber ana matrix properties on 
fatigue damage accumulation in continuous fiber metal 
matrix composites (MMC) is discussed. Results from 
titanium matrix silicon carbide fiber composites is the 
primary topic of discussion. Results were obtained 
from both notched and unnotched specimens at room 
and elevated temperatures. The stress in the 0 deg 
fibers was identified as the controlling factor in fatigue 
life. Fatigue of the notched specimens indicated that 
— grow in the matrix materials without break- 
ing ’ 


051,935 

N90-21421/4/GAR PC A03/MF A01 
Analytical Services and Materials, Inc., Hampton, VA. 
Delamination Failure in a Unidirectional Curved 
Composite Laminate. 

R. H. Martin. Apr 90, 44p NAS 1.26:182018, NASA- 
CR-182018 

Contract NAS1-18599 


Delamination failure in a unidirectional curved compos- 
ite laminate was investigated. The curved laminate 
failed unstably by delaminations developing around 
the curved region of the laminate at different depths 





through the thickness until virtually all bending stiff- 
ness was lost. Delamination was assumed to initiate at 
the location of the highest radial stress in the curved 
region. A closed form curved beam elasticity solution 
and a 2-D finite element (FEA) were conduct- 
ed to determine this location. variation in the strain 
thon determined using the FEA. A strengt-based fal 

lermined using si ail- 
ure criteria adequately predicted the interlaminar ten- 
sion failure which caused initial delamination onset. 
Using the G analysis the delamination was predicted to 
extend into the arm and leg of the laminate, predomi- 
nantly in mode I. As the initial delamination grew arould 
the curved region, the maximum radial stress in the 
newly formed inner sublaminate increased to a level 
sufficient to cause a new delamination to initiate in the 
sublaminate with no increase in applied load. This fail- 
ure progression was observed experimentally. 


051,936 
PAT-APPL-7-343 106/GAR PC NO3/MF A01 
int of the Navy, Washington, DC. 
Composite Preform and Process for Pro- 
ducing Same. 
Patent ication. 
J. J. Reilly, and |. L. Kamel. Filed 25 Apr 89, 14p AD- 
D014 565/6 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention described herein may be manufactured 
and used by or for the Government of the United 
States of America for governmental purposes without 
the payment of any royalties thereon or therefor. The 
present investigation relates generally to compacting 
polymer powder and more particularly to compacting a 
semicrystalline polymer-metal powder blend to form a 
preform having high strength and low electrical resis- 
tivity. Many avionic components are currently made of 
aluminum, but interest in reducing weight has promot- 
ed the development of lighter-weight thermoplastic 
polymers to replace the aluminum. The parts for 
avionic components must, however, meet stri 
ome Caan mtertorence (EMI) shielding — 
ments. juen thermoplastic polymers for 
these EMI shielding applications must be made to be 
electrically conductive. Patent applications. (jes) 


051,937 
PBS0-252180/GAR PC E09/MF E09 
Ecole Nationale Superieure des Mines de Saint- 
Etienne (France). 
Etude du Com Mecanique des Compos- 
ites sous Soll Complexes (Study of the 
Mechanical Behavior of Composites under Com- 
x Stresses). 

inal rept. 
A. Vautrin, and G. Verchery. Aug 89, 160p 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’ 


The mechanical response of T300/914 (Aerospatiale) 
one-directional, cross-linked, quasi-isotropic 8-layer 
laminates was studied under single-axis, push-pull ten- 
sile stress. The laminates were saturated by exposure 
to different relative humidity (rh) rates--0, 60, 80, 96%-- 
or immersion, at a constant tem; ture of 60 C. The 
water causes a decrease in the rigidities that are 
strongly dependent on matrix properties. The drop is 
paren ge great for the 96% rh rate and for the sub- 
erged test pieces. The most remarkable fact is the 
poses role played by the shear behavior of the matrix 
or the fiber/matrix interface whenever the fibers are 
positioned at an angle to the direction of the pull. 


051,938 

TIB/A90-81195/GAR PC E07 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
17 - Werkstoffwissenschaften. 


plastischen Polymeren. (Manufactu 

terization of highly filled, unidirectional fiber-rein- 
forced polymers). 

Diss. (Dr.-Ing). 

G. Augustin. 5 Jul 89, 102p 

In German. 


The aim of the project 
construct a suitable papery impregnation die for 
thermo- 


‘oject described was to design and 


continuous manufacture of high-performance 
plastic semi-finished products. Process optimization 
with regard to product quality, especially mechanical 


seg ong and production speed, was attempted. 
an the — of possible i aid te auc techniques, 
woking tre ie larly interesting me' lastics 
invol the liquid molten condition was pepo > An 
edegeate process for thermoplastic polymers in the 
form of an extrusion impregnating die was developed. 
The die was configured for processing of polyamides - 
especially PA 6 - and E-glass fiber rovings, but in addi- 
tion permits processing of further (polyethyl- 
ene terephthalate, polyphenylene sulphide, polyamide 
imide, ...) and other temperature-resistant fiber materi- 
als such as carbon fibres. The mechanical properties 
of the semi-finished products manufactured in labora- 
tory scale were determined in tensile, bend and torsion 
tests. Noise emission measurements and dynamic 
bend tests characterized the length between the fibers 
and matrix and the fatigue behaviour of the thermo- 
plastic prepreg. Viscosimetric solution examinations 
Prout dria peoceuema (arin Frid). Crit DF of the 
matrix during es ‘orig./RHM). (TIB: DR 8559.) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081195.) 
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051,939 


AD-A222 732/0/GAR PC AO3/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 

Statistical Treatment of Slow Strain Rate Data for 
ie of H roy Embrittlement in Low 


ow 
Po eck Apr 90, 30p ARL-MAT-R-122, DODA- 
AR-006-084 


Slow strain rate testing has been used to quantify the 
degree of hydrogen embrittlement produced in high 
strength 4340 steel by plating processes and aircraft 
maintenance chemicals. The results of slow strain rate 
tests, conducted at a crosshead displacement rate of 
2 x 0.0001 mm/s using samples of three notched ten- 
sion specimens in various paint strippers, show that a 
mean fracture stress of 1850 MPa can be ore 
with the pass/fail criterion for acceptability of 
strippers in an existing Standard Notched C-ring os. 
Statistical analysis of the slow strain rate data allows 
criteria to be established which will ensure a 99% 
reese my, of —— e all paint strippers that fail the 
lotched C-ring Test. his analysis is also used to 
| ory a series of products and processes in terms of 
ir tendency to cause hydrogen embrittlement, and 
to identify environmental parameters that cause ex- 
cessive scatter in hydrogen embrittlement tests. Crite- 
ria are also specified for acceptability of each heat 
treatment batch of 4340 steel specimens to ensure re- 
producibility of results obtained from slow strain rate 
tests. Keywords: Australia. (kr) 


051,940 


AD-A222 951/6/GAR PC AO6/MF A01 
University of Southern California, Los Angeles. 
Corrosion Protection of Metal Matrix Composites. 
Final rept. Oct 86-Apr 90. 

F. Mansfeld, S. Lin, and H. Shih. 1 Apr 90, 114p 
ARO-24150.4-MS-A 

Contract DAAL03-86-K-0156 


Corrosion protection of Al alloys, Al-based metal 
matrix composites (MMCs), and Al-Li alloy by conver- 
sion coatings, anodized layers, polymer coatings, and 
chemical passivation in CeCI3 has been evaluated in a 
simulated marine environment (0.5 N NaCl) by electro- 
chemical impedance spectroscopy (EIS). Conversion 
coatings, ing, polymer coatings have been eval- 
uated for MgAZ31B. Chromate conversion coati 
(Alodine 600) provided corrosion protection for Al/SiC 
and Al/Gr MMCs, but were not as effective as for Al 
6061. For Al/SiC it was observed that sulfuric acid an- 
odizing did not produce the corrosion resistance ob- 
tained for the Al 6061. The corrosion resistance for 
hard anodized Al/SiC was less than that for conven- 
tional anodized Al/SiC. Keywords: Corrosion protec- 
tion, Po coatings, Conversion coatings, Anodiz- 
ing Al alloys, Magnesium, Localized corrosion, Passi- 
vation, Electrochemical techniques. (jes) 


051,941 
AD-A223 011/8/GAR PC A03/MF A01 
Nottingham Univ. (England). Dept. of Chemistry. 


051,944 


MATERIALS SCIENCES 
Corrosion & Corrosion Inhibition 


Corrosion of Aluminum Alloys by IRFNA. 

Interim rept. no. 2, 24 Oct 89-23 Feb 90. 

M. F. Dove, N. Logan, and J. P. Mauger. 24 Feb 90, 
35p R/D-6286-CH-01 

Contract DAJA45-89-C-0022 


The corrosion of 2014 aluminium alloy in gelled IRFNA 
has been studied. Six electrochemical cells have been 
set up (GA 1-6). E corr and | corr have been measured 
and electrochemical impedance spectra have been re- 
corded for the cells. It has been demonstrated that 
2014 aluminium alloy undergoes intergranular attack in 
gelled IRFNA. The alloy shows an initially high corro- 
sion rate which decreases with exposure. Two surface 
pretreatments, HF/F2 gas treatment and electropo- 
lishing and anodising, have been studied. Neither had 
a significant long term effect on the corrosion rate of 
2014 aluminium alloy in gelled IRFNA. Keywords: 
Alloy, Gelled IRFNA, Electrochemical impedance, Cor- 
rosion potential, Corrosion current, Corrosion rate, In- 
tergranular attack, Surface pre-treatment, HF/F2 gas, 
Electropolishing and anodising. (JES) 


051,942 


AD-A223 157/9/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Metallurgical Analysis of Leaking Tray Packs. 

Final rept. 

K. S. Lei, F. C. Chang, and M. Levy. May 90, 25p 
Rept no. MTL-TR-90-30 


A metallurgical analysis was performed to determine 
the cause of leaking tray packs and the origin and de- 
velopment of ‘gray spots’ which represent potential 
leak sites. Tray packs are fabricated of tin-free steel 
(TFS) and are protected with multilayered coatings on 
both interior and exterior surfaces. Accelerated corro- 
sion tests were carried out in order to monitor the 
progress of corrosion in a simulated long-term expo- 
sure environment. The presence of ‘gray spots’ on the 
exterior surface of the tray packs was related to an 
existing defect in the directly opposite surface of the 
interior coatings. Microscopic examination, in conjunc- 
tion with AC impedance measurements, showed that 
water and aggressive ions contained in the food pene- 
trate into and through interior coatings, through local- 
ized defects such as pores and cracks, causing pitting 
of the TFS which intensifies as a result of the presence 
of an occluded electrochemical cell at the coating/ 
metal interface. Once the pit has penetrated through 
the entire thickness of the TFS, a gray spot appears 
under the exterior clear epoxy coating. (jes) 


051,943 


AD-P005 925/3/GAR PC A03/MF AO1 
— Aerospace Establishment, Farnborough (Eng- 
land). 

Corrosion and Stress Corrosion of Aluminum-Lith- 
ium Alloys. 

C. J. Smith, J. A. Gray, L. Schra, J. A. Boogers, and 
R. Braun. Aug 89, 17p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p7-1 
thru 7-20. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


A programme of research to evaluate the corrosion 
and stress corrosion resistance of experimental, pre- 
production and production quality aluminium - lithium 
sheet and plate alloys is described. Accelerated labo- 
ratory tests and outdoor trials have been used to com- 
pare the corrosion behaviour of aluminium - lithium 
alloys with conventional aerospace alloys. The work 
was carried out at National Lucht-en Ruimtevaartlabor- 
atorium, Deutsche Forschungs- und Versuchsanstalt 
fur Luft- und Raumfahrt, Fokker and Royal Aerospace 
Establishment as part of the collaborative Group for 
Aeronautical Research and Technology in Europe 
Group of Responsables for Structures and Materials 
AGO07 activity on aluminium - lithium alloys. K 
Alloys, Corrosion, Metallurgy, Great Britain, Nether- 
lands, West Germany, Symposia. (JG) 
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DE90010364/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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Inert Electrodes ram: Characterization of the 
reaction layer or film on PNL inert anodes. 
Progress report for April-December 1989. 

A Windisch, and N. D. Stice. May 90, 49p PNL- 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oe Original copy available until stock is exhaust- 


This —_— report addresses activities conducted at 
Paci lorthwest Laboratory (PNL) between April 
1989 and December 1989 to characterize the reaction 
layer or film previously proposed by PNL to form on 
cermet anodes during the electrolytic production of 
aluminum in Hall-Heroult cells. Formation of this resis- 
tive film was thought to protect the cermet anode from 
corrosion reactions that would otherwise occur in the 
molten cryolite electrolyte. The results of potential- 
step studies, electrochemical impedance spectrosco- 
py, and post-mortem microscopic analysis of polarized 

suggest that the processes of corrosion of the 
metallic phase of the anode and the production of 
oxygen gas are separable and exhibit very different ki- 
netic behavior. The corrosion reactions occur predomi- 
nantly at low anode potentials, appear to show diffu- 
sion control, and may be related to the porosity of the 
anode. The oxygen production reaction is the predomi- 
nant reaction above 2.2 V, exhibits activation control, 
occurs primarily on the surface of the anode, and is 
accompanied by an increase in surface roughness at 
higher current densities. Evidence presented in this 
report indicates that the production of oxygen shuts 
down the corrosion reactions, possibly through a pore- 
——s mechanism. In addition, roughness effects 
may help explain some of the impedance relationships 
previously observed by PNL for these anodes. Al- 
though the present results do not rule out the forma- 
tion of a protective layer or film, they strongly indicate 
mechanisms other than the formation of a macroscop- 
ic protective film for the apparent attenuation of corro- 
sion reactions at typical operating current densities. 11 
refs. (ERA citation 15:034794) 


051,945 
DE90010629/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Irradiation assisted stress corrosion cracking. 
Fi trip report, April 7, 1990-April 14, 1990. 

G. E. C. Bell. 30 Apr 90, 99 ORNL/FTR-3601 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the ICG-IASCC and presented 
recent results from electrochemical experiments on 
prime candidate alloy (PCA) irradiated in FFTF/MOTA. 
The traveler’s results, as well as those of others, illus- 
trated the importance of irradiation-produced micros- 
tructures, aqueous radiation chemistry, and mechani- 
cal loading conditions in understanding irradiation as- 
sisted stress corrosion cracking (IASCC). The traveler 
also visited facilities at JAERI and discussed areas for 
future collaboration on fusion reactor materials. Plans 
for a three-month assignment of the traveler to JAERI 
in Tokai-mura were discussed. 


051,946 
DE90011038/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Oxidation of intermetallics and ceramics. Foreign 
trip report, March 23, 1990-April 12, 1990. 
J. H. DeVan, and P. F. Tortorelli. 11 May 90, 17p 
ORNL/FTR-3606 
Contract AC05-840R21400 

ed by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products 


The travelers presented papers at the Conference on 
Microscopy of Oxidation and learned about new appli- 
cations of microscopic techniques to studies of oxides 
scales. Mr. DeVan visited the Corrosion and Protection 
Centre at UMIST to discuss oxidation of Fe(sub 3)Al. 
Dr. Tortorelli visited Cranfield Institute of Technology 
to discuss the mechanical properties of oxide scales. 
Both travelers visited the Coal Research Establish- 
ment of British Coal to review results from exposure of 
Fe(sub 3)Al in a gasifier environment and plans for de- 
velopment of advanced coal-fired power generation 
utilizing a topping cycle. The ORNL staff members in- 
dependently visited Harwell Laboratory to present re- 
sults on oxidation of Ni(sub 3)Al composites, discuss 
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indentation testing of oxide scales, and help conduct a 
secondary ion mass spectrometry (SIMS) investigation 
of oxidized Ni(sub 3)Al--Al(sub 2)O(sub 3). Harwell was 
underground a change from a national laboratory to a 
profit-based business venture. (ERA citation 
15:032553) 


051,947 

DE90011464/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Corrosion product identification and relative rates 
of corrosion of candidate metals in an irradiated 
air-steam environment. 

D. T. Reed, V. Swayambunathan, B. S. Tani, and R. 
A. Van Konynenburg. 3 Nov 89, 16p UCRL-102597, 
CONF-891129-3 

Contract W-7405-ENG-48 

Scientific basis for nuclear waste management, 
Boston, MA (USA), 27-30 Nov 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Previously reported work by others indicates that di- 
copper trihydroxide nitrate, Cu(sub 2)NO(sub 
3)(OH)(sub 3), forms on copper and copper alloys sub- 
jected to irradiated moist air near room temperature. 
We have performed experiments over a range of tem- 
perature and humidity, and have found that this spe- 
cies is formed at temperatures up to at least 
150(degree)C if low to intermediate relative humidities 
are present. At 150(degree)C and 100% relative hu- 
midity, only Cu(sub 2)O and CuO were observed. The 
relative general corrosion rates of the copper materials 
tested in 1-month experiments at dose rates of 0.7 and 
2.0 kGy/h were Cu > 70/30 Cu--Ni > Al-bronze. 
High-nickel alloy 825 showed no observable corrosion. 
29 refs., 4 tabs. (ERA citation 15:034897) 


051,948 

N90-21157/4/GAR PC A03/MF A01 

UKAEA Atomic Energy Research Establishment, Har- 

well (England). Non-Destructive Testing Centre. 

Stem Study of Changing Grain Boundary Chemis- 

uy. — the Sensitisation of AIS! 304 Stainless 
tee 


S. R. Ortner. May 89, 43p AERE-R-13418 


The compositions of grain boundaries and the regions 
around them were analyzed in specimens of AISI 304 
stainless steel after solution treatment, and after aging 
for 3 hours and 24 hours at 650 C. These aging treat- 
ments produce materials unsensitized, lightly sensi- 
tized and heavily sensitized to intergranular stress cor- 
rosion cracking (IGSCC) respectively. Cr, Mo, and P 
segregate to solution treated boundaries; Fe and Ni 
desegregate; Mn, Cu, and Si interact only slightly with 
the boundary. The amounts of segregation vary from 
boundary to boundary, even among general, high 
angle boundaries. After 3 hours at 650 C, Cr depletion 
profiles, offset by Fe and Ni enhancement, develop 
around the boundaries. The profiles are usually asym- 
metric due to boundary migration, and their width and 
depth vary from boundary to boundary. Diffusion pro- 
files do not form along the boundaries. Segregation of 
P is increased, while Cr and Mo is decreased. The Cr 
depletion profiles deepen, broaden and become less 
variable in shape after extended aging, and are some- 
times offset by Mn enhancement. Even after 24 hours 
however, facets may be found which do not show Cr 
depletion. CR and Mo segregation are lost from facets 
showing Cr depletion. The loss of segregation shows 
that the boundary moves away from equilibrium with 
the matrix during aging. The causes of variability be- 
tween boundaries, and the effect on IGSCC of segre- 
i and changes in segregation levels, are consid- 
ered. 
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N90-21159/0/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Non-Destructive Testing Centre. 
Current Fluctuations Associated with Localised 
Corrosion: Mechanistic Studies of the Early Stages 
of Pitting and Stress Corrosion Cracking of Stain- 
less Steel. 

P. Balkwill, J. Stewart, D. B. Wells, C. Westcott, and 
D. E. Williams. Jun 89, 11p AERE-R-13531 


The applicability of a feedback model for the initiation 
of pitting corrosion of stainless steel is discussed on 
the basis of measurements of current fluctuations as- 
sociated with the initiation and temporary propagation 
of unstable micropits. The frequency of such fluctua- 
tions varies with the potential, potential scan rate, and 


film thickness, but all such variations appear to reduce 
to a common curve if the passive current density is 
plotted as the independent variable. The effects of 
laminar and turbulent flow on the initiation of pitting 
corrosion were also discussed and it is shown that tur- 
bulent flow exerts its effect by affecting the solution 
concentration field around the pit mouth and hence the 
resistance to current flow to the developing pit. Finally, 
it is shown that current fluctuations occur during the 
early stages of stress corrosion cracking of a sensi- 
tized stainless steel, and that each pulse corresponds 
approximately to the movement of a crack across a 
single grain boundary facet. 
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N90-21160/8/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Non-Destructive Testing Centre. 
Mathematical Modelling of Intergranular Attack in 
Stainless Steels: A Preliminary Study. 

A. W. Herbert. Jun 88, 23p AERE-M-3698 


Intergranular attack in stainless steels is modeled 
using a percolation theory approach. It is assumed that 
intergranular attack occurs only on sensitized grain 
boundaries which are depleted of chromium. The per- 
colation of these randomly distributed, sensitized grain 
boundary facets are considered. Relevant results from 
percolation theory are collected and a simple two-di- 
mensional numerical model is developed. Ways in 
which this approach could be pursued, and eventually 
extended to realistic systems, are discussed. 
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N90-21179/8/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). Non-Destructive Testing Centre. 
Stability of Amorphous Silica Coatings for High 
Temperature Service. 

K. S. Coley, S. R. J. Saunders, M. J. Bennett, C. F. 
Ayres, and A. T. Tuson. Mar 89, 21p AERE-R-13425 


Amorphous silica coatings significantly improve the re- 
sistance of Incoloy 800H to attack in aggressive at- 
mospheres at temperatures up to 1000 C. Eventually, 
however, failure occurs due to crystallization of the 
silica and solid/solid interactions between the coating 
and substrate. The processes involved were studied 
using several surface analytical techniques. Crystalline 
silica nucleated beneath a layer of alloy, which was de- 
pleted in chromium on forming a pre-coating oxide 
layer. Due to the difference in chemical stability of 
amorphous and crystalline silica, Si and O diffused 
through the depleted alloy layer from the outer amor- 
phous to the inner crystalline phase, resulting in migra- 
tion of this alloy layer towards the coating surface. Dif- 
fusion calculations suggest migration rates that are 
reasonably consistent with those observed experimen- 
tally. 
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N90-21191/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Corrosion Protection of 6061-T6 Aluminum by a 
Polyurethane-Sealed Anodized Coat. 

M. D. Danford. Apr 90, 33p NAS 1.15:100394, 
NASA-TM-100394 


The corrosion protection of 6061-T6 anodized alumi- 
num afforded by a newly patented polyurethane seal 
was studied using the ac impedance technique. Values 
of the average corrosion rates over a 27-day exposure 
period in 3.5 percent NaCl solutions at pH 5.2 and pH 
9.5 compared very favorably for Lockheed-prepared 
polyurethane-sealed and dichromate-sealed coats of 
the same thickness. Average corrosion rates for both 
specimens over the first 7 days of exposure compared 
well with those for a hard anodized, dichromate-sealed 
coat, but rose well above those for the hard anodized 
coat over the entire 27-day period. This is attributed 
both to the greater thickness of the hard anodized 
coat, and possibly to its inherently better corrosion 
protective capability. 
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AD-A222 772/6/GAR PC A02/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Polymer Materials and Interfaces Lab. 

Elastomers and Other Organic Composites. 

Final rept. 16 Jul 84-31 Oct 88. 

J. E. McGrath, G. L. Wilkes, T. C. Ward, and D. G. 
Baird. 28 May 90, 10p ARO-21527.22-CH 

Contract DAAG29-84-K-0091 


The objective of this program was to bring together 
four investigators whose expertise was in the area of 
polymer synthesis, characterization, rheol and 
processing, solid state morphology and mechanical 
behavior. Another objective is to integrate these ef- 
forts toward the synthesis of new elastomers and poly- 
meric matrix resins suitable for organic composites. 
The abstract describes some highlights of research 
findings and potential applications. In addition, in an 
appendix we have included statistics on publications, 
preprints, and MS and PhD theses supported by this 
contract. Keywords: Anionic, Cationic, Group transfer, 
Step-growth polymerization, Inverse chromatography, 
Rheology, Scattering, lonomers, Liquid crystals, Bib- 
liographies. (JG) 
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DE90010164/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Equilibrium swelling of elastomeric materials in 
solvent environments. 

P. F. Green. Mar 90, 25p SAND-90-0421 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_— Original copy available until stock is exhaust- 


The equilibrium swelling of silicones, fluorosilicones, 
VITON and ethylene-propylene-diene (EPDM) elas- 
tomers in an environment of the jet fuel JP4 was inves- 
tigated. The volume of silicone and DPDM elastomers 
increased by approximately 100% when they were 
placed in a saturated environment of JP4. Conversely, 
the volume of the fluorosilicone elastomer increased 
by approximately 15% and that of VITON less than 
1%. In acetone, a commonly used solvent, the equilib- 
rium swelling of VITON and the fluorosilicone elasto- 
mer was excessive, on the order of 100%, wheras the 
silicone and EPDM elastomers exhibited small 
changes in dimensions. Reasons for these observa- 
tions are discussed in detail. We also present a simple 
scheme by which one may, qualitatively, determine the 
dimensional stability of these elastomers in different 
solvents if the cohesive energy density of the solvent, 
which is readily available in a number of handbooks, is 
known. We also evaluated the vulnerability of some 
commonly used engineering thermoplastics to JP4. 
The results are tabulated. 13 refs., 6 figs., 3 tab. 
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MIC-90-03247/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
Comparison of Goretex laminated and Dermoflex 
coated fabrics. 

Technical note no. 90-1. 

P. A. Dolhan. c1989, 24p 


A new prototype Arctic clothing system was proposed 
for the Canadian forces which must protect the soldier 
in a variety of weather and work conditions and be 
breathable. Two fabrics, a polyester/cotton fabric lam- 
inated with Goretex, and a nylon fabric coated with 
Dermoflex, were proposed. Samples of each fabric 
were subjected to various physical tests, both before 
and after laundering 20 times, at room temperature 
and at -40C to determine the durability of the fabrics. 
Prototype garments made of the nylon fabric were 
laundered to determine the durability and effects of 
laundering on the construction. Donning and doffing of 
the prototype system was performed at 0 and at -40C 
and timed. 
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DE90009409/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

HAZ liquation cracking behavior in newly devel- 
Oped lean 316 stainless steels. 

C. D. Lundin, C. Y. P. Qiao, G. M. Goodwin, and R. 
W. Swindeman. 1990, 40p CONF-900789-1 

Contract AC05-840R21400 

ASME PVP conference, Nashville, TN (USA), 17-21 Jul 
ee by Department of Energy, Washing- 
ion, DC. 

Portions of this document are illegible in microfiche 
products. 


The development of an advanced austenitic alloy to 
meet the needs of mew power generation 
units(650(degree)C--35MPa) is being aggressively pur- 
sued in Japan and Europe and in the US, the DOE 
through the AR&TD Fossil Energy Program managed 
by ORNL,has extensive studies underway. The Basic 
tenets of alloy design invoive long time strength and 
creep rupture properties metallurgical stability, corro- 
sion resistance and fabricability including weldability. A 
modified 316 stainless steel (lean 316 stainless steel) 
has been recently developed at ORNL based upon 
standard composition of materials used in elevated 
temperature service. The basic modification is effect- 
ed by using carbide forming and solid solution ele- 
ments plus a thermo-mechanical treatment consistent 
with supperheater tube production procedures to im- 
prove the elevated temperature properties. Research- 
ers at ORNL have shown that the added strength is 
achieved through the precipitation of fine carbides, ni- 
trides, or phosphides that stabilize dislocation net- 
works. 8 figs., 4 tabs. 


051,957 
DE90010496/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Morphological and structural characterization of 
the spinodal decomposition of Fe-Cr alloys. 

A. Cerezo, M. G. Hetherington, J. M. Hyde, and M. K. 
Miller. 1990, 6p CONF-900466-34 

Contract ACO5-840R21400 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The position sensitive atom-probe (POSAP) is capable 
of extremely high resolution (sub-nanometer) microan- 
alysis. Its 3-dimensional capabilities are unique and 
offer a new opportunity to study the topology and 
structure of materials. This paper is an initial overview 
of the new types of parameters and analysis that this 
technique makes possible. 5 refs., 8 figs. 
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DE90010687/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Ambient-temperature creep failure of silver-aided 
diffusion bonds between steel. 

G. A. Henshall, M. E. Kassner, and R. S. Rosen. 15 
Jan 90, 21p UCRL-101690, CONF-9003155-1 
Contract W-7405-ENG-48 

International conference on diffusion bonding-applica- 
tions (2nd), Cranfield (UK), 28-29 Mar 1990. n- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


It has long been known that thin (e.g., 1 (mu)m (minus) 
1 mm) interlayer bonds between higher strength base 
materials may have high ultimate tensile or rupture 
strengths despite the relatively low strength of the filler 
metal. The high strength of the joint is due to the me- 
chanical constraint provided by the stronger base 
metals which restricts transverse contraction of the 
interlayer. The constraint produces a triaxial state or 
stress and reduces the effective stress, thus reducing 
the tendency for the interlayer to plastically deform. 
Plasticity of the base metal reduces the constiaint and 
decreases the strength of the bond. The purpose of 
this work was twofold. First, the validity of the “base- 
metal- accelerated” delayed-failure theory for bonds 
utilizing plastic base metals was checked. Creep-rup- 
ture tests were performed on diffusion-bonded speci- 
mens using silver interlayers deposited by planar-mag- 
netron sputtering (PMS), a physical vapor-deposition 
process. The PMS process was preferred because of 
the superior quality and strength of the bond and be- 
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cause this modern low-temperature joining process is 
increasingly utilized for joining ceramic and composite 
materials. The role of plastic base metals in the frac- 
ture process was further investigated by conducting 
tensile-rupture tests of diffusion bonds made with 
Stainless steel base metals of different yield strengths, 
and therefore different creep rates. The second pur- 
pose was to determine whether delayed failure occurs 
in interlayer bonds between elastic base metals, which 
do not creep over the range of applied stresses. This 
question is particularly relevant since many alloys, ce- 
ramics and composites fall within this category. Again, 
ambient and near-ambient temperature creep-rupture 
tests were performed at a variety of stresses below the 
UTS of the bond. 25 refs., 7 figs. (ERA citation 
15:032558) 
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DE90010953/GAR 

EG and G Idaho, Inc., Idaho Falls. 
AISI program for direct steelmaking. 

E. Aukrust, and K. B. Downing. 1990, 11p EGG-M- 
90134, CONF-9003160-1 

Contracts AC07-761D01570, FC07-891D12847 
ISS-AIME ironmaking conference, Detroit, Ml (USA), 
25-28 Mar 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


AISI with co-funding from DOE has initiated a research 
and development program aimed at the development 
of a new process for direct steelmaking, and the pro- 
gram is discussed in this document. The project is ex- 
pected to cost about $30 million over a three-year 
period, with the government providing approximately 
77 percent of the funds and AISI the balance. In con- 
trast to current steelmaking processes which are 
largely open and batch, the direct steelmaking process 
would be closed and continuous. Further, it would use 
coal directly, thereby avoiding the need for coke 
ovens. It is thought that this new process, if successful, 
would have significant capital and operating cost ben- 
efits. Further, there would be important energy savings 
and environmental benefits, primarily as a result of the 
elimination of coke ovens. 10 refs., 1 fig., 2 tabs. (ERA 
citation 15:035327) 
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DE90011040/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Neutron scattering studies of spatial correlations 
in Fe-V and Fe-Cr alloys. Foreign trip report, Sep- 
tember 30, 1989-April 23, 1990. 

J. W. Cable. 8 May 90, 9p ORNL/FTR-3609 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
pa se is of this document are illegible in microfiche 
products. 


The traveler was on a foreign research assignment at 
the Laboratoire Leon Brillouin, Saclay, France, from 
October 1, 1989, to April 23, 1990. The research activi- 
ties pursued during this assignment involved neutron 
scattering studies of the atomic and ~~ spatial 
correlations in Fe--V and Fe--Cr alloys. Major results 
and conclusions are summarized in this report. (ERA 
citation 15:032554) 
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DE90011068/GAR 

Oak Ridge National Lab., TN. 
Melting of iron-aluminide alloys. 
V. K. Sikka. 1990, 12p CONF-900546-1 

Contract AC05-840R21400 

Conference on fossil energy materials (4th), Oak 
Ridge, TN (USA), 15-17 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. . 


The melting of Fe(sub 3)Al-based alloys at the Oak 
Ridge National Laboratory (ORNL) and commercial 
vendors is described. The melting processes evaluat- 
ed includes are melting, air-induction melting (AIM), 
vacuum-induction melting (VIM), and electrosiag re- 
melting (ESR). The quality of the ingo 
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its ied are 
base on internal soundness and the surface finish ob- 
tained. The ingots were analyzed for recovery of vari- 
ous elements during melting. The impurity levels ob- 
served in the alloys by various melting processes were 
compared. Recommendations are made for viable 
processes for commercial melting of these alloys. 1 
ref., 5 figs., 3 tabs. (ERA citation 15:032044) 
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DE90011315/GAR 

Oak Ridge National Lab., TN. 
Development and evaluation of advanced austen- 
itic alloys. 

R. W. Swindeman, P. J. Maziasz, J. F. King, and E. 
Bolling. 1990, 11p CONF-900546-4 

Contract AC05-840R21400 

Conference on fossil energy materials (4th), Oak 
Ridge, TN (USA), 15-17 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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Research was performed on advanced austenitic 
alloys for tubing in heat recovery systems. Evaluations 
addressed the need to optimize strength, fabricability, 
and surface protection for specific environments and 
temperatures. Alloys studied included advanced lean 
austenitic stainless steels and higher chromium alloys 
to 760(degree)C, nickel-chromium-iron aluminides at 
temperature to 760(degree)C, and Ni--Cr alloys with 
capability for service to 1000(degree)C. Coordinated 
research was performed at a number of universities 
and industrial research facilities. Evaluation of the lean 
stainless steels focused on MC-forming alloys and a 
family of modified 316 stainless steels. Work nearing 
completion revealed that many of the alloy design cri- 
teria for the lean stainless steels could be met. With 
the judicious selection of thermal-mechanical process- 
ing, data indicated that high strength and ductility 
could be achieved in both base metal and weldments. 
Fabrication requirements needed to produce optimum 
performance called for high solution treating tempera- 
tures and small levels of cold or warm work. Evalua- 
tions of high chromium stainless steels and modifica- 
tions of alloy 800H were encouraging, and good prop- 
erties were observed for temperatures to 
760(degree)C. Work on the alloys and claddings for 
service to 1000(degree)C was begun on two commer- 
cial alloys of nearest in PBFC hot gas cleanup sys- 
tems. 20 refs., 3 figs., 2 tabs. (ERA citation 15:034870) 


051,963 

DE90011597/GAR 
Lawrence Berkeley Lab., CA. 
Fatigue crack propagation in austenitic stainless 
steels at cryogenic temperatures. 

Thesis (Ph.D). 

Z. Mei. Jan 90, 101p LBL-28489 

Contract ACO03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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This dissertation contains a study, in two parts, that 
relates to fatigue crack propagation in austenitic stain- 
less steels at cryogenic temperatures. the first part of 
the research concentrates on the influence of the me- 
chanically induced martensitic transformation on the 
fatigue crack growth rate in metastable austenitic 
stainless steels. The steels 304L and 304N were used 
to test the influence of composition, the testing tem- 
peratures 298 K and 77 K were used to study the influ- 
ence of test temperature, and various load ratios were 
used to determine the influence of the mean stress. 
The second part of the research concerns the effect of 
low temperature on fatigue crack propagation in 310 
austenitic stainless steel. Crack growth rates were 
measured at 298 K, 77 K, and 4 K. As temperature 
decreased the fatigue crack growth rate decreased 
while the threshold stress intensity increased. 106 
refs., 29 figs., 4 tabs. (ERA citation 15:034884) 
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ERATL-90/07/GAR PC$207.00 
ERA Technology Ltd., Leatherhead (England). Engi- 
neering Materials Div. 

Effect of Load Cycling on Creep Life Prediction of 
Ferritic Steels. 

Final rept. 

G. Eggeler. Apr 89, 32p ERA-89-0231R 

See also ERATL-88/03 and ERATL-88/08. 


The report covers a three year investigation to assess 
the significance of cyclic creep in ferritic materials 
used for high temperatures, under representative serv- 
ice stressing. The material used in the test was 1/ 
2%Cr 1/2%Mo 1/4%V - steel, in the ‘as - received’ 
condition. The work was part of the COST 5055 Euro- 
pean collaborative research program, ‘Materials for 
Steam Turbines.’ The report details the technical back- 
ground and defines the objectives of the work. Con- 
trary to previous work at higher stresses (‘laboratory 


178 VOL. 90, No. 20 


conditions’) this work has indicated the following sig- 
nificant features: (1) For a constant overall off-load 
and on-load duration the test frequency does not sig- 
nificantly influence the accumulation of cyclic creep 
strain. (2) During the early off-load periods anelastic 
back straining occurs, (i.e. the specimens creep back) 
such that for small values of accumulated strains 
(0.2%) cyclic creep can be strengthening. (3) For 
higher levels of accumulated strains (from 0.5% on- 
wards) cyclic softening occurs as a result of the off- 
load aging. 
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N90-21130/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Three-Dimensional Elastic-Plastic Analysis of 
Shallow Cracks in Single-Edge-Crack-Tension 
Specimens. 

K. N. Shivakumar, and J. C. Newman. Apr 90, 32p 
NAS 1.15:102636, NASA-TM-102636 


Three dimensional, elastic-plastic, finite element re- 
sults are presented for single-edge crack-tension 
specimens with several shallow crack-length-to-width 
ratios (0.05 less than or equal to a/W less than or 
equal to 0.5). Results showed the need to model the 
initial yield plateau in the stress-strain behavior to ac- 
curately model deformation of the A36 steel speci- 
mens. The crack-tip-opening-displacement was found 
to be linearly proportional to the crack-mouth-opening 
displacement. A new deformation dependent plastic- 
eta factor equation is presented for calculating the J- 
integral from test load-displacement records. This 
equation was shown to be accurate for all crack 
lengths considered. 
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PB90-249327/GAR PC A06/MF A01 
Technische Hogeschool Eindhoven (Netherlands). Fa- 
culteit der Bouwkunde. 

Diaphragm Effect of Trapezoidally Profiled Steel 
Sheets: Experimental Research into the Influence 
of Force Application. 

A. W. A. M. J. van de Bogaard. c1989, 116p 
BOUWSTENEN-15, ISBN-90-6814-515-0 

Sponsored by Stichting voor de Technische Wetens- 
chappen, Utrecht (Netherlands). 


A theoretical description of shear distortion is made in 
the framework of research into the shear effect of tra- 
pezoidally formed sheet-metal plates. Restriction of 
bending distortion by the clamping effect of mechani- 
cal means of fastening is a practical, constituent part 
of the project. A theoretical model is described for the 
last-named aspect and it has been experimentally 
tested. The results of the research show that the 
theory amply satisfies practical requirements. The 
degree of bending distortion can be considerably influ- 
enced by the contactpressure and clamping-force 
system round the fastenings. For a broad flange the 
effect is generally greater and easier to forecast than 
for a narrow one. 
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TIB/B90-81203/GAR 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 


PC E15 


ny, F.R.). 
chung. 
Strukturmechanische Untersuchungen am 12% 
Cr-Stahl X 18CrMoVNb 12 1 (1.4914) im fluessigen 
Pb-17Li-Eutektikum. (Structural mechanical stud- 
ies on the 12% Cr-steel X 18CrMoVNb 12 1 (1.4914) 
- liquid Pb-17Li eutecticum). 

iss. 
M. Grundmann. Feb 90, 249p Rept no. KFK-4703 
In German. 


The possible application of the martensitic 12%-Cr 
steel 1.4914 as structural material of the fusion reactor 
blanket is examinated within this study. The superim- 
posure of mechanical stresses and chemical dissolu- 
tion processes and its consequences for the material 
properties of steel 1.4914 is simulated and studied in 
the experiments. Therefore, tensile, creep, low-cycle 
fatigue and fatigue crack growth tests in the liquid 
metal have been performed. The test parameters have 
been varied in a wide range as well as the external 
state of the material related to the real operational 
conditions. The examination of the test results and of 
the numerous examinations of the material (measure- 
ment of hardness, metallographic studies and analy- 
ses using the scanning and transmission electron mi- 
croscope, microprobe and AUGER microprobe, GDOS 
and classical chemical methods) made it sure that the 
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liquid alloy Pb-17Li has an influence on the mechanical 
properties of the steel only under certain conditions. 
Necessary conditions are a high temperature (> 500 
deg C), a long lasting contact with the liquid metal and 
a minimum degree of deformation. If these conditions 
are fulfilled, an earlier end of life time occurs in Pb-17Li 
compared to gaseous environment (air or argon) due 
to the loss of material caused by the dissolution proc- 
esses in the liquid alioy. (orig./MM). (Copyright (c) 
1990 by FIZ. Citation no. 90:081203.) 
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TIB/B90-81207/GAR PC E11 
ty Materialpruefungsanstalt, Stuttgart (Germa- 
ny, F.R.). 

Versuche zur Schaffung einer Datenstruktur fuer 
die inelastische Berechnung von Kriechvorgaen- 
gen in thermisch belasteten Komponenten. Absch- 
lussbericht. (Experiments for establishing a data 
pool for inelastic calculation of creep processes in 
components under thermal stress. Final report). 
V.D. Obst. Apr 89, 115p Rept no. INIS-mf-12115 
Contracts BMFT 1500 785, MPA 8650 00 000. 

In German. 


For the research project, the following experiments 
have been made with the two materials 20 MnMoNi 5 5 
and 22 NiMoCr 3 7: hot tensile tests, force- and stress- 
controlled short-term creep tests at temperatures be- 
tween 400 and 900 deg C, and heat-up tests. They 
were intended to yield data on the time-dependent de- 
formation behaviour, or failure as a function of temper- 
ature, real stress or nominal stress, and material condi- 
tions. (MM). (Copyright (c) 1990 by FIZ. Citation no. 
90:081207.) 
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AD-A223 079/5/GAR PC A05/MF A01 
Cummins Engine Co., Inc., Columbus, IN. R/E Div. 
Effect of Casting Procedures and Diesel Engine 
Environment on the Behavior of Aluminum Tita- 
nate. 

Final rept. Oct 87-Dec 89. 

R. J. Stafford, J. W. Cogburn, and T. M. Yonushonis. 
Apr 90, 91p MTL-TR-90-20 

Contract DAAL04-87-C-0085 


The purpose of this report is to document the final re- 
sults and conclusions of work on the behavior of alumi- 
num titanate materials in a diesel engine environment. 
The work was conducted in three phases. Phase 1 
covered investigation of material properties and mi- 
crostructures of aluminum titanate materials from 
three different manufacturers. Phase 2 consisted of 
testing and evaluation of the material properties and 
microstructure, of each of the materials, after environ- 
mental exposures. Phase 3 work involved investigation 
of casting procedures to produce a cast-in-place ex- 
haust port. Temperature profiles were recorded and 
different external compliant layers and core sand com- 
positions were examined. The aluminum titanate mate- 
rial from the three different manufacturers showed sig- 
nificant differences in strength, stability and thermo- 
physical properties. One material was low density with 
low strength, modulus and conductivity. The second 
material exhibited degradation to alpha-Al2O3 after 
aging at temperatures greater than 1000 C. The third 
material had very high strength as-received but 
showed a strength loss of up to 40% after aging. How- 
ever, the strength for this material after aging remained 
greater than the as-received strength of the other two 
materials. The casting studies showed that cast-in- 
place ports can be produced. The most promising re- 
sults were seen when the core sand composition was 
50% SiC/50% Fe. (sdw) 
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The effects of total-dose irradiation on PbO-ZrO(sub 
2)-TiO(sub 2) ferroelectric capacitors have been stud- 
ied in detail. It is shown that significant total-dose deg- 
radation of ferroelectrics can occur at dose levels 
greater than 1 Mrad(Si). 6 refs., 5 figs. 
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1/f noise in irradiated MOS devices. 
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900723-6 
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The 1/f noise of MOS transistors has been measured 
as a function of total ionizing dose and postirradiation 
biased annealing time. Comparison to oxide and inter- 
face trapped-charge buildup and annealing is dis- 
cussed. 13 refs., 3 figs. 
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Samples of annealed 1100 Al were eroded by 600-- 
700 (mu)m spherical steel shot impacting at an angle 
of 30(degree) to the surface at 45 m/s. The extent of 
erosion was controlled by varying the dose of solid 
particle erodent so as to cover the incubation period 
where the erosion rate is not yet constant. A character- 
istic ripple structure was observed on the surface with 
increasing particle dose. The increase of deformation 
of the subsurface layers was studied using taper-sec- 
tioning techniques in conjunction with a mechanical 
properties microprobe. Distinct differences were ob- 
served in the hardness profiles beneath crests and val- 
leys which form the ripple structure. These results are 
used to discuss material deformation and flow as ero- 
sion proceeds. 31 refs., 13 figs. 
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Jervis, and M. Nastasi. 1990, 6p LA-UR-90-1368, 
CONF-900466-22 
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We have investigated the hardness and tribological 
properties of Cu/TiB(sub 2) multilayer structures de- 
posited on substrates of tempered martensitic steel. 
Films of Cu and TiB(sub 2) were also deposited as 
hardness standards. The wear properties of the films 
were found to be poor, because of lack of adhesion. 
However, the films do appear to have good fracture 
toughness. The hardness of the multilayer was 20% 
greater than that predicted by the law of mixtures ap- 
plied to the reference standards and, when corrected 
for variations in substrate hardness, very nearly equal 
to that of the TiB(sub 2) film. Irradiation by 400 keV Ne- 
ions to doses of 1.0, 6.0, and 12 (times) 10(sup 15) 
ion/cm(sup 2) results in a slight hardening of the multi- 
layer. The structure was found to have excellent stabil- 
ity against radiation damage. 13 refs., 4 figs. 
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Irradiation creep by glide-induced transient ab- 
sorption. 

A. D. Brailsford, W. A. Coghlan, and L. K. Mansur. 
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Theoretical models for irradiation creep by climb-en- 
abled glide of dislocations generally assume that 
steady-state profiles are maintained about a disloca- 
tion before, during and after the glide event. We show 
that, in fact, glide is too rapid to maintain steady pro- 
files. The result is that there are significant transients 
in point defect flux to the dislocation associated with 
the termination of the glide event. Such transients 
propel dislocation climb excursions, which may lead to 
unpinning and to further glide resulting in irradiation 
creep. We term this new mechanism of irradiation 
creep glide-induced transient absorption. The solu- 
tions to the applicable time dependent diffusion equa- 
tions are obtained. Calculations are carried out to iden- 
tify the temperature ranges, materials, and irradiation 
parameter regimes where the mechanism is expected 
to be important. One consequence of the phenome- 
non is that it renders small dispersion hardening cen- 
ters ineffective in restraining irradiation creep. 18 refs., 
12 figs., 2 tabs. 
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Charpy impact tests were conducted on 12CR- 
1MoVW steel after irradiation in the Fast Flux Test Fa- 
cility (FFTF) and the Oak Ridge Research Reactor 
(OOR). One-half-size and one-third-size Charpy speci- 
mens were irradiated in FFTF at 365(degree)C. After 
irradiating half-size-specimens to (approximately)10 
and 17 dpa, a shift in ductile-brittle-transition tempera- 
ture (DBTT) of 160(degree)C was observed for both 
fluences, indicating a saturation in the shift. A shift 
DBTT of 151(degree)C was observed for the third-size 
specimens after irradiation to 10 dpa. Third-size speci- 
mens of 12Cr--1MoVW steel irradiated (approximate- 
ly)7 dpa in the ORR at 330 and 400(degree)C devel- 
oped shifts in DBTT of 200 and 120(degree)C, respec- 
tively, somewhat above and below the shifts observed 
after irradiation at 365(degree)C in FFTF. This corre- 
spondence of results in the mixed-spectrum ORR and 
the fast-spectrum FFTF is in marked contrast to large 
differences observed between specimens irradiated in 
the mixed-spectrum High Flux Isotope Reactor and the 
fast spectrum Experimental Breeder Reactor. The first 
data on the effect of fast reactor irradiation on the 
impact behavior 2(1/4) CR--1Mo steel were obtained. 
Third-size specimens were irradiated in FFTF to (ap- 
proximately)10 dpa at 365(degree)C. An increase in 
DBTT of 170(degree)C was observed, similar of the 
shift observed for 12Cr--1MoVW steel following com- 
parable irradiation. The reduction in the upper-shelf 
energy for the 2(1/4) Cr--1Mo steel was less than that 
observed for 12Cr--1MoVW steel. Because of the low 
DBTT of unirradiated 2(1/4) Cr--1Mo steel, the DBTT 
after irradiation remained below that for 12Cr--1MoVW 
steel. (ERA citation 15:032538) 
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The defect structure produced in Cu-Ni alloys by room 
temperature heavy-ion irradiation have been investi- 
gated by TEM. This system exhibits complete solid sol- 
ubility over the entire composition range and therefore 
allows the role of melting temperature on the proper- 
ties of displacement cascades to be assessed. The 
probability of a dislocation loop forming in the Cu-Ni 
alloy system is highest in pure Cu and eases with 
increasing Ni content. However, the change in forma- 
tion probability with melting temperature is not a simple 
one as it is found that loops form more readily in pure 
nickel than in Cu-90°%Ni. It was also found that the size 
of the dislocation loops varies markedly with alloy con- 
tent. The higher the nickel content the smaller the 
loops. These results will be correlated with ion-beam 
mixing experiments to assess the role of vacancy mo- 
bility in the loop formation process. 21 refs., 4 figs., 1 
tab. (ERA citation 15:032541) 
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The effect of internal hydrogen on the formation of va- 
cancy dislocation loops from heavy-ion generated dis- 
placement cascades in Al has been investigated. Sam- 
ples of high-purity aluminum and aluminum containing 
900 and 1300 appM of hydrogen were irradiated at 
room temperature with 50 keV Kr+ ions. The ion dose 
rate was typically 2 (times) 10(sup 10)ions cm(sup 
(minus)2) sec(sup (minus)1) and the ion dose was be- 
tween 10(sup 11) and 10(sup 13) ion cm(sup 
(minus)2). Under these irradiation conditions, disloca- 
tion loops were observed in all compositions, although 
the formation probability was relatively low (less than 
10 percent of the displacement cascades produced a 
vacancy loop). The loop formation probability was fur- 
ther reduced by the presence of hydrogen. No differ- 
ence in the geometry or the size of the loops created in 
the hydrogen free and hydrogen charged samples was 
found. These results are difficult to interpret, and the 
explanation may lie in the distribution and form of the 
hydrogen. To account for the large hydrogen concen- 
trations and from calculations of the energy associated 
with hydrogen entry into aluminum, it has been sug- 
gested that the hydrogen enters the aluminum lattice 
with an accompanying vacancy. This will create hydro- 
gen-vacancy complexes in the material; two dimen- 
sional complexes have been detected in the hydrogen- 
charged, but unirradiated, samples by the small-angle 
x-ray scattering technique. The possibility of these 
complexes trapping the vacancies produced by the 
cascade process exists thus lowering the formation 
probability. However, such a mechanism must occur 
within the lifetime of the cascade. Alternatively, if a dis- 
placement cascade overlaps with the hydrogen-va- 
cancy complexes, the lower atomic density of the 
region will result in an increase in the cascade volume 
(decrease in the local vacancy concentration) which 
will also reduce the loop formation probability. (ERA 
citation 15:032539) 
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In-situ TEM studies of the development of the damage 
structure produced by heavy ion irradiations have been 
performed in copper and nickel to investigate the pos- 
sibility that melting occurs in local regions within dis- 
placement cascades. These experiments reveal that 
as the ion dose increases additional loops form from 
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isolated displacement cascades, but more surprisingly 
some fo the pre-existing loops are annihilated, change 
position, size and/or Burgers vector. It was also found 
that the probability for loop formation and the defect 
image size are greater in copper than in nickel even at 
temperatures well below stage 3. It will be demonstrat- 
ed that these observations provide supporting evi- 
dence, albeit indirect, that local melting occurs within 
the cascade core. These results will be compared to 
the molecular dynamic computer simulations of the 
damage created by iow energy self-ions in copper and 
nickel. 15 refs., 4 figs. (ERA citation 15:032540) 
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An overview of the wear behavior of such a recent ma- 
terial development as whisker-reinforced ceramics will 
necessarily depend on limited sources. In fact, the lit- 
erature contains very few references to wear studies in 
materials of this type. Whisker composites are an 
emerging material and it could hardly be expected that 
their behavior would be well characterized at this time, 
particularly with regard to wear behavior. Results of 
whisker composite wear studies which have been per- 
formed at ORNL have been summarized, as have rele- 
vant published data. The results presented in this 
paper, however, do more to indicate the need for addi- 
tional work than to offer a complete body of knowl- 
edge. The results contained within this proceedings 
may prove to be one of the most concentrated collec- 
tions of information to date on this topic. A conclusion 
which may be drawn by this overview is that wear be- 
havior in whisker-reinforced ceramics can be complex 
and requires careful examination. The results indicate 
that the increased strength and fracture toughness 
produced by the inclusion of whiskers in ceramics may 
be offset by the introduction of phase interfaces sub- 
ject to the action of dynamic stress states. Examples 
have been presented in this paper of the well-known 
transition from mild to severe wear which is so charac- 
teristic not only of the wear of ceramics but of other 
materials, as well. Most ceramic wear testing to date 
indicates that unlubricated use of ceramics as ma- 
chine components is not likely to be successful, 
except under very mild contact conditions. (ERA cita- 
tion 15:032609) 
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facturing, 3. Mechanical properties of high radi- 
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Mechanical properties of glass fiber-reinforced plas- 
tics (GFRP) irradiated at room temperature with elec- 
tron beams were studied in order to characterize the 
radiation resistance. Mechanical properties were 
tested by flexural strength and interlaminar shear 
strength (ILSS) at room and low temperature, and flex- 
ural fatigue strength at room temperature. The GFRP 
used in the present study were manufactured trial with 
three kinds of epoxy matrices having excellent radi- 
ation resistance at room temperature and easiness of 
manufacturing. These composites prepared in select- 
ed curing condition were equipped with high flexural 
strength at low temperature, about two times at room 
temperature. GFRP composed of 4,4’-tetraglycidyl dia- 
mino diphenyl methane cured with 4,4’-diamino di- 
phenyl methane showed the highest radiation resist- 
ance: the strength after irradiation up to 90 MGy were 
kept the initial value, that is, flexural strength of 1000 
MPa at 77 K and ILSS of 70 MPa at 123 K. It was also 
confirmed that the flexural strength measured at 4.2 K 
were well agreed with the values tested at 77 K. On the 
effects of fiber-matrix bonding materials by using dif- 
ferent kinds and/or amount of silane coupling agents, 
the pronounced difference were found in the degrada- 
tion behavior but did not affect to the flexural strength 
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of the GFRP. Flexural fatigue behavior showed rather 
well radiation degradation comparing with three point 
bending strength at room temperature. (author). (ERA 
citation 15:028536) 
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Corrosion of metals is an important economical prob- 
lem for petroleum industry. By hydrogenase activity 
(cathodic polarization) and sulfite reductase activity 
(sulfide production), sulfate-reducing bacteria (SRB) 
occur in anaerobic biocorrosion of metals. A specific 
bacterial enzyme of Desulfovibrio, the desulfoviridine 
is analyzed, in alkaline medium, by fluorescence emis- 
sion. A relationship between enzyme concentration 
and fluorescence emission intensity at 610 nm is ob- 
tained with an excitation at 384 nm. Applied to five dif- 
ferent species of Desulfovibrio fluorometry shows a 
detection limit of 5.10(sup 3) to 10(sup 4) SRB/ml 
without major interference from other biologic com- 
pounds. In few minutes 10(sup 4) SRB are detected in 
oil production water. Five biocides are tested on SRB 
cultures. Good results are obtained with glutaralde- 
hyde at 250 mg/I with a dispersing agent. (ERA cita- 
tion 15:032545) 
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Computer programs are described to be used for frac- 
ture control purposes. Crack growth lifetimes can be 
predicted for plane cracks in 3-D structures. Values for 
stress intensity (K-) distributions at crack fronts are de- 
rived from data being available from literature for a re- 
stricted number of simple configurations. For arbitrary 
configurations the K-data are derived from finite ele- 
ment calculations. In that case efficient use is made of 
a method to find K-derivatives with respect to the 
crack extension. Procedures are included to generate 
input data for finite element calculations that are par- 
= suitable for the calculations of stress intensity 
factors. 
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Partial Contents: The dependence of thermal conduc- 
tivity upon some variables, and corresponding thermo- 
dynamic effects in one-dimensional heat conduction; 
The elastic constants of polycrystalline UO2 and (U, 
Pu) mixed oxides: a review and recommendations; 
Electron-electron scattering and the heat transport 
properties of metals; Measurements of the thermal 
conductivity of copper by the twin-rod method; Recent 
advances in thermal superinsulations; Measurement 
of the thermal properties of different concretes; Inves- 
tigation of the spectral emissivity data of some metals 
and nonmetals in the wavelength range 400 - 15,000 
nm, and of their total emissivity; Thermal diffusivity 
measurement by pulsed methods; Thermal diffusivity 
of three-dimensionally reinforced carbon-fibre/silicon- 
carbide-matrix composites; Thermophysical properties 


of thick wafers of boron phosphide; Fast-pulsed pho- 
tothermal method applied to diamond-like coatings 
and silicon carbide coatings; Determination of the 
melting point and the emissivity of refractory metals 
with a six-wavelength pyrometer; Measurement of the 
thermochemical expansion of porous composite mate- 
rials; Experimental determination of the permeability of 
porous composite materials; Measurement of the ther- 
mal conductivity of molten KNO3 and NaNo3 by the 
transient hot-wire method with ceramic-coated probes; 
Thermal conductivity of carbon dioxide; and The Grun- 
eisen parameters and pressure dependence of ther- 
mal conductivity. Keyword: Symposia. (JHD) 
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The imminent phaseout of R-11, R-12, and R-115 be- 
cause of their high ozone depletion potentials has 
prompted many independent investigations of alterna- 
tive or substitute refrigerants, either as pure com- 
pounds or as mixtures of two or more environmentally 
acceptable fluids. There are several motivations for in- 
vestigating mixtures. There are very few pure com- 
pounds which can be used for refrigerants that are 
non-toxic, non-flammable, and also have very low 
ozone depleting potentials (ODP) and greenhouse 
warming potentials (GWP). Mixtures composed of 
three or more components offer a distinct advantage 
in that careful selection of the components could 
permit a flammable refrigerant to be used in a blend 
that remains non-flammable under all conceivable 
conditions. Also, component concentrations in ternary 
or higher order mixtures can be adjusted to linearize 
the temperature-enthalpy profile of a mixture making it 
more suitable for applications where secondary fluids 
are heated or cooled through large temperature glides 
(i.e., refrigeration and air conditioning). The computer 
model LKPSIM was constructed from subroutines writ- 
ten by Ulf Ploecker and incorporated into a Lorenz 
cycle refrigerator/freezer simulation model for binary 
refrigerant mixtures developed at the University of 
Hannover. Modifications were made to the Hannover 
routines to compute thermodynamic properties for 
mixtures of three or more components, the list of avail- 
able refrigerants was expanded from 11 to 17 possible 
choices, and a new correlation was developed for 
computing the interaction coefficients for mixtures of 
halocarbon refrigerants. Tables of refrigerant molecu- 
lar weights, critical temperatures and pressures, 
normal boiling points, acentric factors, and coefficients 
for fits to the ideal gas heat capacity for each refriger- 
ant are built into a menu-driven data input routine for 
ease of use. 11 refs., 6 figs., 2 tabs. 
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Contents: Study on Breaking of Waste FRP Boats 
(Report 3): Dismantling with Automatic Cutting Ma- 
chine; Metallurgical Phenomena in the Diffusion 
Couple of Austenitic Stainless Steel (SUS304) and 
Pure Titanium; Recovery of Lithium from Sea Water by 
Manganese Oxide Adsorbent (Part 7): Recovery of 
Lithium from Sea Water a New Type of lon-Sieve Ad- 
sorbent Obtained from Mg2Mn04; Effect of Hydrogen- 
peroxide Treatment on Reducing Yellowing Using 
Ozonized Xylan (in English). 
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Experimental data are analyzed by the light of recent 
ps sna diffusive theories for the selection of mor- 
phological patterns (cells or dendrites) during direc- 
tional solidification of binary alioys. It is shown that a 
new unifying formulation of the dispersed available 
values for the shape parameters naturally appears, 
which depends only on the segregation coefficient k of 
solute. Fluid flow in the melt results in a shift from the 
diffusive branch. By introducing the concept of a diffu- 
sive boundary layer ahead of the front, which can be 
characterized either by its thickness delta or by the ef- 
fective partition coefficient keff, it is shown how the 
shape parameters are affected by convection. (JES) 
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Monotectic Al-6061 alloys containing between 0 and 
5.2 volume percent indium and pure indium samples 
were fabricated. Each sample was characterized by 
metallographic and analytical electron microscopy and 
the damping capacity and storage modulus were 
measured. The model proposed by L.G. Nielsen was 
used to caiculate the damping capacity and storage 
modulus of the alloys using the damping capacity and 
storage modulus of the constituents. The damping ca- 
pacity of the Al-6061-T6 alloy and increased with in- 
creasing indium content. The Nielsen model gave a 
good first approximation of the damping capacity and 
storage modulus of the alloys. Keywords: Damping; 
Modulus; 6061-Aluminum; Complex modulus. (jes) 
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Dayton Univ., OH. Research Inst. 
Fracture Toughness and Failure Mechanisms in 
Commercial 2091 A1-Li Sheet at Cryogenic Tem- 
peratures. 

Interim rept. Jul 88-Dec 89. 

K. V. Jata, and J. J. Ruschau. Mar 90, 46p UDR-TR- 
90-04, WRDC-TR-90-4013 

Contract F33615-88-C-5437 


PC A03/MF A01 


Strength-toughness relationships in 2091 Al-Li (Alumi- 
num-Lithium) alloy in the T3 temper were examined at 
ambient, liquid nitrogen and liquid helium temperatures 
as a function of sheet orientation and product form 
(sheet thickness). Commercially available 1.6 millime- 
ters (0.063 inch) and 3.6 millimeters (0.144 inch) thick 
sheets in the T3 temper were examined, with both 
alloy sheets exhibiting increasing yield strength but de- 
creasing tensile elongation and toughness at cryogen- 
ic temperatures in all orientations. This behavior is in 
contrast with the observation of enhanced strength 
and toughness in longitudinal and transverse orienta- 
tions (L-T and T-L) and certain heat treatment tempers 
of 2090 and 8090 AI-Li; alloys at cryogenic tempera- 
tures. It is also noted that in the present 2091 sheets 
where the triaxial state of stress is expected to be low, 
through thickness delaminations are prevalent at cryo- 
genic temperatures due to weak short transverse 
properties. Keywords: Aluminum-lithium, 2091-T3, 
Sheet, Fracture toughness, Cryogenic temperatures, 
Tensile, Mechanical properties, Fracture mechanisms, 
Alloys. (jg) 
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Growth and Deformation Mechanisms of Refracto- 
ry Alloy Hybrid Materials. 
inal rept. Sep 86-Sep 89. 
S. M. Sastry, D. S. Schwartz, D. M. Bodwen, and J. 
oe Apr 89, 69p MD-QA052, AFOSR-TR-90- 
4 
Contract F49620-86-C-0108 


A major challenge in the development of dispersion- 
hardened alloys is to produce a high volume-fraction of 
the fine hardening particles. This challenge has been 
met through the use of Rapid Solidification Technology 
(RST). Application of RST to titanium alloys can 
produce oxide-dispersion-strengthened alloys having 
large volume-fractions of < or = 100 nanometers in- 
coherent oxide dispersoids, and in situ composites 
containing high-modulus whisker/particulate _rein- 
forcements. These titanium alloys are a special class 
of refractory hybrid materials which have low density, 
yet have the high-temperature strength and stability re- 
quired for use as hypersonic aircraft skins and struc- 
tures. Oxide dispersions in RST Ti (Titanium) alloys are 
produced by Rapid Solidification Processing (RSP) 
and subsequent annealing of Ti/rare-earth alloys. 
Rapid solidification significantly increases the solid so- 
lubilities of rare-earth elements in Ti. Annealing causes 
the rare-earth elements to precipitate and scavenge in 
terstitial oxygen from the Ti matrix, forming rare-earth 
oxide dispersoids. Keywords: Titanium alloys, Niobium 
alloys, Hybrid materials, Refractory materials, Rapid 
solidification processing, Oxide dispersions, Compos- 
ites, Whisker reinforcement, Properties. (jg) 
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AD-A222 891/4/GAR 

Dayton Univ., OH. Research Inst. 
Metallurgical Processes in Multi-Component Rare 
Earth-Transition Metal Permanent Magnet Alloys. 
Final rept. 15 May 87-14 May 90. 

A. E. Ray. 30 May 90, 8p UDR-TR-90-57, ARO- 
24674.9-MS 

Contract DAAL03-87-K-0082 
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The primary objective of this research has been to im- 
prove and extend the technology of 2:17 type perma- 
nent magnets. The research has proceeded by em- 
ploying a model for the complex metallurgical behavior 
of these alloys. During the three year period of this re- 
search, we have succeeded in establishing a record 
value (BH)max=34 MGOe for energy product in un- 
compensated Sm(CouFevCuxZry)z magnets. This was 
achieved by increasing the Fe content to v=0.31-0.33 
(28-30 at.%) while developing heat treatments to 
maintain the coercivity at high levels. Keywords: Per- 
manent magnets; Rare earth-transition metal perma- 
nent magnets; R2:TM17 type rare earth magnets; 
Sm(Gd),Co,Fe,Cu,Zr alloys, Model for metallurgical 
behavior. (jes) 
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lum. 

V. M. Glazov, M. V. Mal’tsev, and Y. D. Chistyakov. 
20 Oct 88, 22p Rept no. FTD-ID(RS)T-0923-88 
Partially edited machine trans. of Izvestiya Akademii 
Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk (USSR) 
n4 p131-136 Apr 56. 


Alloys of aluminum with tantalum were for the first time 
obtained by aluminothermic method in 1868 by Morin- 
iak. Later these alloys were studied in the works of 
Schirmeister (1915) and Brouwer (1938), moreover 
Brouwer established that tantalum with aluminum 
forms the chemical compound TaA1, which has tetrag- 
onal crystal lattice with parameters a=5.422 ang- 
stroms and c=8.536 angstroms (1). However despite 
the fact that alloys of aluminum with tantalum long ago 
are obtained already, constitution diagram of this 
system is not studied until recently. In connection with 
the application of tantalum as the modifying additive in 
aluminum alloys an emergency in the construction of 
this diagram, without the knowledge by which it is not 
possible to give the correct explanation of the mecha- 
nism of the very process of the modification of primary 
grain. For this purpose was undertaken this work. Rus- 
sian translations. (JES) 
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High Current Metal lon implantation. 

Final rept. 19 Dec 88-18 Jun 89. 

|. G. Brown. 20 Apr 90, 24p ARO-26703.1-MS 
Contract ARO-MIPR-1 15-89 


This report summarizes the research and development 
that has been carried out at Lawrence Berkeley Labo- 
ratory to develop a novel kind of high current metal ion 
source for metallurgical surface modification applica- 
tion. In ion implantation, an energetic ion beam is in- 
jected into a solid surface with the result that the sur- 
face composition is changed. For the case when the 
surface is a metal, the tribological properties of the 
new metaliurgical surface can be significantly im- 
proved over the unimplanted surface. Previously, how- 
ever, very intense metal ion beams have not been 
available, and this has been an impedance to the de- 
velopment of the field. With the MEVVA (Metal Vapor 
Vacuum Arc) ion source, metal ion beam currents of 
very high intensity have become available. In this 
report we outline the progress made under the funded 
program in the four areas addressed: development of 
the MEVVA ion source for ion implantation application; 
research on the ion beam characteristics and behav- 
ior; development of our ion implantation facility; metal- 
oa implantation research that we have carried 
out. 
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National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Metallurgy Div. 

Development of Metastable Processing Paths for 
High Temperature Alloys. 

Final technical rept. 1 Jan 87-31 Dec 89. 

W. J. Boettinger, L. A. Bendersky, J. W. Cahn, U. R. 
Kattner, and B. A. Burton. 31 Dec 89, 137p 

ARPA Order-6065 


The development of acceptable toughness and creep 
strength in high temperature intermetallic alloy matri- 
ces is closely related to the formation of proper distri- 
butions of second phase particles. Phases are needed 
both to arrest crack growth as low temperatures and to 
resist creep at high temperature intermetallic com- 
pounds has been investigated. In particular rapid so- 
lidification and/or rapid solid state quenching followed 
by controlled heat treatment can provide new and un- 
usual microstructures of multiphase materials. This 
report describes research to: (a) develop an experi- 
mental basis and predictive models for solubility exten- 
sion and metastable phase formation of intermetallic 
compounds by rapid solidification, (b) analyze the ki- 
netics of decomposition of metastable phases involv- 
ing ordering and (c) improve the phase diagram model- 
ing of systems ny | ordered phases. Keywords: 
Intermetallics, Ti/Nb Aluminides, Phase diagram, 
eg solidification, Ternary alloys, Solid state quench- 
ing. (jes) 
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Al-Li Alloys Developed by Pechiney. 

M. Doudeau, P. Meyer, and D. Constant. Aug 89, 
17p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p2-1 
thru 2-17. 


This paper presents an up-to-date view of aluminum- 
lithium development in terms of both properties and 
production readiness. Successes achieved to date, 
mostly where damage tolerance and medium strength 
targets are concerned, will be outlined. Design allowa- 
bles, properties and product size capabilities will be 
presented for some alloy/product form combinations 
which are close to commercialization. As certification 
has started on some product forms, the introduction of 
Al-Li alloys on the aerospace market is under way. 
Keywords: Alloys, Metallurgy, Castings, Symposia, Pe- 
chiney. France. (JG) 
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Microstructure and Properties of Aluminum-Lithi- 
um Alloys. 

E. A. Starke, and W. E. Quist. Aug 89, 23p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
— on 3-5 Oct 1988’, AD-A215 832, P4-1 thru 
4-23. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The advantages to be gained by weight reduction of 
aerospace structures have encouraged the aluminum 
industry to develop a family of aluminum alloys which 
contain lithium as one of the alloying elements. When 
alloyed with aluminum, lithium can reduce the density 
by approximately three percent and increase the elas- 
tic modulus by six percent for every weight percent 
added. A new series of aluminum alloys, typified by 
2090, 2091, 8090, and 8091, have been developed 
and are currently being produced in commercial quan- 
tities. These alloys have densities between 7% and 
10% lower than the conventional alloy 7075 with cor- 
respondingly higher stiffness. Although a combined 
set of specific properties of the (Aluminum-Lithium-X) 
alloys often exceeds those of the conventional alumi- 
num materials used in aerospace, these properties 
seem to be much more sensitive to processing param- 
eters. The strong processing-property relationship is 
associated with sharp crystallographic textures that 
are developed during primary processing and very 
complex precipitate microstructures whose distribu- 
tions are sensitive to quench rates and degree of de- 
formation prior to aging. This paper describes the proc- 
ht eee relationships of the 
new AI-Li-X alloys and focuses on strength, ductility, 
fracture toughness, fatigue and stress corrosion prop- 
erties. Keywords: Symposia, Metallurgy, Microstruc- 
ture, Alloys, Mechanical properties. (JG) 
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M. Peters, K. Welpmann, D. S. McDarmaid, and W. 
G. T Hart. Aug 89, 20p 

This article is from ‘Conference Proceedings of the 
we of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p6-1 
thru 6-18. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The paper presents results on fatigue properties of Al- 
Li 8090 piate material generated at Deutsche Fors- 
chungs-und Versuchsantalt fur Luft- und Raumfahrt, 
National Lucht-en Ruimtevaartlaboratorium and Royal 
Aerospace Establishment in the frame of Group for 
Aeronautical Research and Technology in Europe ac- 
tivity on Al-Li alloys. High cycle fatigue results are dis- 
cussed as well as fatigue crack growth properties. 
Comparison is made to conventional high strength Al 
alloys. In most cases the Al-Li alloy showed at least 
equivalent high cycle fatigue properties and improved 
resistance to fatigue crack growth, primarily due to 
crack closure effects. Keywords: Fatigue(Mechanics), 
Alloys, Metallurgy, Great Britain, West Germany, Neth- 
erlands, Symposia. (JG) 
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(Germany, F.R.). 

Investigation on Sheet Material of 8090 and 2091 
Aluminum-Lithium Alloy. 

W. Zink, J. Weilke, L. Schwarmann, and K. H. 
Rendigs. Aug 89, 15p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p9-1 
thru 9-15. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The new aluminium-lithium alloys offer an attractive al- 
ternative of reducing structural weight for civil aircraft 
components. For fuselage application the damage tol- 
erant version of Aluminium-Lithium as substitution of 
2024 T3 material is of greatest interest. The AI-Li 
alloys 2091 and 8090, developed by PECHINEY, 
ALCOA and ALCAN for 2024 T3 substitution will be 
presented in view of mechanical properties and 
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damage tolerant behaviour with special emphasis 
laced on the comparison with conventional alloys. 
racture toughness data from R-Curves carried out on 
CCT-specimens as well as crack propagation behav- 
iour and fatigue results will be discussed. Keywords: 
Alloys, Metallurgy, Sheet material, West Germany, Me- 
chanical properties, Symposia. (JG) 
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Fatigue, Fracture Mechanics and Corrosion Prop- 
erties of Some Aluminum-Lithium Alloys. 

G. Cavallini, L. Lazzeri, M. Scolaris, F. Boschetti, and 
A. Solina. Aug 89, 18p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p11- 
1 thru 11-18. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


A research programme for the evaluation of the main 
characteristics of the newly developed AI-Li alloys has 
been undertaken under the sponsorship of the Italian 
National Research Council (C.N.R.). Many italian aero- 
nautical Industries and Research Institutes take part in 
this programme, which comprises a large variety of ex- 
perimental activities: static tests, fatigue tests, crack 
propagation tests, fracture toughness, corrosion sus- 
ceptibility, formability, workability and other tests. Dif- 
ferent producers (British Alcan, Cegedur Pechiney and 
Alcoa) provided the alloys tested in this programme; 
2091, 8090 and 2090 alloys have been objects of in- 
vestigation. The paper describes some of the results 
obtained so far in the C.N.R. programme and some re- 
sults obtained by Aeritalia in its own programs. The re- 
sults are relevant to fatigue tests carried out both on 
notched and unnotched specimens, under Constant 
Amplitude loading (R=0.1). Fatigue tests, together 
with structural (Transmission Electron Microscopy) 
and fractographic (Scanning Electron Microscope) 
studies, have been carried out also for assessing the 
influence of different ageing on both mechanical prop- 
erties and failure modes of materials. Crack propaga- 
tion tests were carried out under both C.A. loading and 
FALSTAFF sequence and are here presented, togeth- 
er with results from fracture toughness tests. Key- 
words: Alloys, Metallurgy, Italy, Fatigue(Mechanics), 
Fracture(Mechanics), rrosion, Sodium sulfate, 
NA2S04, ASTMG69 Standard. (JG) 
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Fatigue and Fracture Behavior of a PM AI-Li Alloy. 
R. Schaefer, and B. Weiss. Aug 89, 13p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherland on 3-5 October 3-5 1988’, AD-A215 832, 
p12-1 thru 12-13. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


The fatigue life, fatigue crack, growth behaviour and 
fracture toughness properties of the experimental me- 
chanically alloyed (Aluminium-Magnesium-Lithium) 
alloy Al 905 XL were investigated. This material has 
been developed, above all, for — fabricated into 
structural components by forging. HCF (High Cycle Fa- 
tigue) as well as LCF (Life-Cycle Fatigue) date were 
determined at room temperature and elevated temper- 
ature (180 C). Crack growth rates have been meas- 
ured including near threshold behaviour. The mean 
values of fatigue life at room temperature have been 
found to be slightly better than the values of conven- 
tional high strength aluminium alloys. Internal defects, 
however, like inclusions or pores, may reduce fatigue 
life considerably. AT 180 C fatigue strength decreased 
to approximately 60% of room temperature values. 
Crack propagation was noticeably faster in Al 905 XL 
than in conventional ingot alloy 7075, for example. 
Keywords: Alloys, Metallurgy, Fatigue(Mechanics), 
Fracture(Mechanics), Powder metallurgy, Al 905 XL, 
West Germany. (JG) 
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Fabrication Characteristics of 8090 Alloy. 

V. H. Mould. Aug 89, 10p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 


AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherlands on 3-5 October 1988’, AD-A215 832, p15- 
1 thru 15-10. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


This paper collates some of the experience gained so 
far, by a user, during a production process evaluation 
of 8090 medium strength Al-Li (Aluminum-Lithium) 
alloy. It examines the four primary production process- 
es, machining, forming, joining, and construction, in 
this sense finishing, treatments, painting, plating and 
so forth are classed as secondary processes. Suffi- 
cient work has been completed to give the author con- 
fidence in the ability of this material to respond to 
these four basic processes, and produce a quality arti- 
cle. No fundamental changes will be required of ma- 
chine tools, cutting tools, plat or equipment. Some 
techniques will change from the conventional alloy re- 
quirements, particularly with forming, where further 
work is required, as 8090 does not form well in the cold 
condition. Superplastic forming characteristics are 
noted, extensive work is being done, but the subject is 
outside the scope of this paper. The author concludes 
with the view that 8090 medium strength AI-Li alloy is 
becoming available in sufficient quantity and quality to 
enable design engineers to specify the material for ap- 
plications that can exploit the proven weight and 
strength advantages. The final responsibility resting 
with the manufacturing engineers to ensure that Al-Li 
can be utilised as an economic proposition. Keywords: 
Alloys, Great Britain, Metallurgy, Fabrication, Produc- 
tion processes, 8090 Alloy. (JG) 
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The requirements in a superplastic sheet material are 
either to possess a fine uniform grain size or to be ca- 
pable of developing such a grain structure during the 
course of superplastic deformation. The Lital Alloys 
processed by the optimum route to produce superplas- 
tic grade sheet fall into the latter category. This paper 
is devoted to describing the evolution, superplastic 
performance and properties of 8090 SPF produced by 
aconimercial production route. The sheet produced by 
this processing route has good isotropic superplastic 
properties, the ability to be formed at the solution heat 
treatment temperature and low quench sensitivity. 
Properties determined on components formed with hy- 
drostatic confining pressure are presented. The low 
flow stress of the material enables cavitation to be 
controlled during forming by this process. Keywords: 
Alloys, Great Britain, Superplastic performance, Lital 
alloys, 8090 SPF, Metallurgy, Aluminum alloys. (JG) 


052,002 

AD-P005 936/0/GAR PC A02/MF A01 
to Aerospace Establishment, Farnborough (Eng- 
jan 


Current Status of the Application of Conventional 
Aluminum-Lithium Alloys and the Potential for 
Future Developments. 

C. J. Peel. Aug 89, 9p 

This article is from ‘Conference Proceedings of the 
Meeting of the Structures and Materials Panel of 
AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherland on 3-5 October 1988’, AD-A215 832, p21-1 
thru 21-9. 

Availability: AGARD, Neuilly-Sur-Seine, France. No 
copies furnished by DTIC/NTIS. 


Commercial Aluminium-Lithium alloys are now enter- 
ing service use and, whilst it cannot be claimed that 
they are yet fully achieving their maximum potential, it 
is now appropriate to consider the limitations to their 
further development and the possibilities for the devel- 
opment of other systems and composites based on 
- alloys, especially suited for aerospace structures. 
All the commercial Aluminium-Lithium alloys presently 
offered have been designed to present a reduction in 
density and an increase in elastic modulus as their 
main benefits to the designers contemplating their ap- 
plication. The other important metallurgical properties 





of the alloys, such as strength and fracture toughness, 
have been matched to the performance of existing 
2000 and 7000 series alloys. This paper considers the 
possibilities for further density reductions and _ in- 
creases in mechanical properties, comparing the po- 
tential improvements with those offered by non-metal- 
lic composites. Three types of structure are consid- 
ered generically namely damage tolerant structure, 
typified by a pressurised fuselage skin, structure limit- 
ed by inadequate material stiffness in either the case 
of aeroelastic performance or resistance to buckling 
and structure limited by currently obtainable strength 
levels at both ambient and elevated temperatures. 
Keywords: Alloys, Great Britain, Mechanical proper- 
ties, Metallurgy. (JG) 
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1 thru 22-18. 
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The historic development of aluminum powder metal- 
lurgy dates back to the early 1900’s with initial flake 
powder production and has matured to the present day 
production of viable aerospace alloys. Primary powder 
production and processing techniques, such as atom- 
ization and mechanical alloying are reviewed. Process- 
ing-microstructure-property relationships in four class- 
es of high performance powder metallurgy (P/M) alu- 
minum alloys are considered. These are (Aluminum- 
Iron-Cobalt, Aluminum-lron-Nickel) high strength 
alloys (Aluminum-Zinc-Magnesium, copper-cobalt); 
high specific modulus alloys (Aluminum-Lithium- 
Copper); high temperature alloys (Aluminium-lron- 
Cobalt, Aluminum-lron-Nickel); mechanically alloyed 
material (Aluminum-Magnesium) and composite 
alloys. Direct property comparisons with counterpart 
ingot metallurgy alloys are presented where ever ap- 
propriate. Aluminum powder metallurgy alloy develop- 
ment is now at a mature stage of growth where com- 
mercial and aerospace application are being sought 
and developed in competition with traditional alumi- 
num ingot metallurgy, titanium and composite struc- 
tures. The future growth and development of these 
alloy systems is vested in reliable economic process- 
ing. Keywords: Alloys, High performance powder met- 
allurgy, Production techniques, Microstructures, Proc- 
essing. (JG) 
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1 thru 23-12. 
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Mechanically alloyed aluminum has not lived up to its 
initial expectations and very little progress has been 
made in understanding, controlling and improving this 
material over the last decade. The complexities of the 
reactions that occur in this material are presented in 
terms of our present state of knowledge. This current 
understanding is linked to the mechanical properties of 
the material. It is necessary that an understanding of 
the mechanisms regarding the role of oxygen and 
carbon or hydrocarbon in the material be obtained 
before further development is undertaken. Once an 
understanding of the inherent reactions taking place in 
these materials is determined, then major advances in 
research and development will occur resulting in an 
unlimited potential of engineered materials. Keywords: 
Alloys, Canada, Microstructure, Mechanical proper- 
ties, Dilatometry, Gas evolution. (JG) 
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Magnesium Alloy Technology for Aerospace Ap- 
plications. 

D. J. Bray. Aug 89, 23p 

This article is from ‘Conference Proceedings of the 
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AGARD (67th) on New Light Alloys Held in Mierlo, 
Netherland on 3-5 October 1988’, AD-A215 832, p27-1 
thru 27-9. 
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Recent developments in magnesium alloy technology 
for aerospace applications are reviewed. Most of the 
current requirements are met by cast alloys and two 
new alloys have been introduced; WE54 for high tem- 
perature applications up to 300 deg C, and high purity 
AZ91 with improved corrosion resistance. Improve- 
ments in casting technology permit the manufacture of 
more complex castings with wall thicknesses as low as 
3.5 millimeters. A new polyimide coating has been de- 
veloped for gearbox casings which resists attack by 
lubricating oils at temperatures over 200 deg C. Rapid- 
ly solidified magnesium alloys are at an early stage of 
development, but their potential is illustrated by the im- 
provements is mechanical properties and corrosion re- 
sistance which have been obtained. Keywords: Alloys, 
Magnesium, Aerospace applications, Metallurgy, Cor- 
rosion inhibition. (JG) 
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The weldability of nickel aluminides, in terms of resist- 
ance to hot cracking, is evaluated based on testing of 
thin sheet using the Sigmajig hot cracking test and 
simulated repair welding of 2.5 (times) 2.5 (times) 7.5 
cm ingots. The thin sheet tests showed that certain 
alloy compositions have cracking resistance within the 
range of commercial type 316 stainless steel. The 
ingot tests showed that only a few compositions could 
be welded without cracking. It is hypothesized that 
oxygen plays a role in the operative hot cracking 
mechanism. Rolled and welded tubing has been pro- 
duced successfully from some of these materials. 
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The Sensors Development Program is conducted at 
the Pacific Northwest Laboratory (PNL) for the US De- 
partment of Energy (DOE), Office of Industrial Pro- 
grams (OIP). The work is being performed in conjunc- 
tion with the Inert Electrodes Program at PNL. The ob- 
jectives of the Sensors Development Program are to 
(1) investigate and develop methods of process moni- 
toring/control for operating electrolytic cells and (2) 
determine safe operating conditions for the inert 
anodes. The majority of work in FY 1989 involved (1) 
evaluating Digital Signal Analysis (DSA) methods to 
monitor inert anode operation and to determine alumi- 
na concentration in both PNL bench-scale laboratory 
cells and the Prototype Inert Anode Test and (2) devel- 
oping the reference anode against which inert anode 
voltage signals could be measured by the DSA-based 
or other methods. 3 refs., 14 figs., 2 tabs. (ERA citation 
15:032511) 
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Effect of trace amounts of antimony on the struc- 
ture and properties of aluminum alloy A356.2. 

B. L. Tuttle, A. Keslinke, D. L. Twarog, and E. J. 
Daniels. 1989, 37p CONF-8905310-1 

Contract W-31109-ENG-38 

Casting ig oy of the American Foundryman’s Soci- 
ety (93rd), San Antonio, TX (USA), 9-11 May 1989. 
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This investigation was performed to determine the 
effect of trace amounts of antimony (Sb) on the mi- 
crostructure, mechanical properties, and casting prop- 
erties of strontium-modified A356.2 aluminum alloy 
that was cast in chemically bonded sand molds. The 
aluminum-silicon alloys were prepared in a high-fre- 
quency induction furnace from primary A356.2 ingot of 
commercial purity. Each melt was grain-refined with 
aluminum-titanium rod, modified with aluminum-stronti- 
um-silicon rod, and degassed with dry nitrogen. Five 
heats were prepared at each target level of Sb: 0.00, 
0.05, 0.10, 0.15 and 0.20 wt %. Significant changes in 
mechanical and foundry properties resulted from 
changes in the morphology of the aluminum-silicon eu- 
tectic microstructure at the different Sb concentra- 
tions. The principle mechanical property affected was 
elongation (ductility). At an Sb concentration of 0.00%, 
elongation was 5.3%. At a concentration of 0.06%, 
elongation decreased to 2.9%. The fluidity of the alloy 
was also affected. At all three temperatures investigat- 
ed, fluidity declined approximately 17% at 0.14% Sb 
relative to alloy containing no Sb. At an Sb content of 
0.26%, the fluidity increased approximately 22% (rela- 
tive to that at 0.14% Sb) to a value slightly higher than 
that of the Sr-modified alloy containing no Sb. None of 
the thermal analysis curves for the five levels of Sb 
addition indicated a cooling curve inflection that could 
be attributed to the presence of Sb alone. 14 refs., 9 
figs., 10 tabs. 
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Electronic structure and phase stability properties 
of Al-Li alloys. 
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Recently, the phase diagram of Al--Li alloys was calcu- 
lated with the use of the Connolly-Williams method. In 
an effort to test the validity and to supplement the re- 
sults of that study, equilibrium lattice constants and ef- 
fective cluster interactions have been obtained using 
the generalized perturbation method within the first- 
principles multiple-scattering formalism of the Kor- 
ringa-Kohn-Rostoker coherent-potential approxima- 
tion. The implication of these effective interactions to 
the phase stability of these alloys is discussed. 15 
refs., 4 figs. 


052,010 


DE90010635/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

First principles examination of phase stability in 
FCC-based ordered Ni-V alloys. 

J. Mikolopas, P. E. A. Turchi, M. Sluiter, and P. A. 
Sterne. 18 Apr 90, 7p UCRL-JC-103610, CONF- 
900466-26 
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The phase stability of fcc-based ordered Ni-V alloys is 
investigated using linear muffin-tin orbitals total energy 
(LMTO) calculations. The method of Connolly and Wil- 
liams (CWM) is used to extract many body interactions 
from the ground state energies of selected ordered 
configurations. These interactions are used in conjunc- 
tion with cluster variation method (CVM) to calculate 
the alloy phase diagram. The dependence of the inter- 
actions on the choice of configurations used to calcu- 
late them is examined. 11 refs. 2 figs., 4 tabs. 
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The Hall-Heroult cell, used for the production of alumi- 
num, is a major consumer of electrical energy. The alu- 
minum industry and the Department of Energy have 
long had an interest in improving the cell so as to 
reduce the quantity of electricity consumed which is 
presently approximately twice the theoretical mini- 
mum. This interest has taken the form of materials re- 
search and development aimed primarily at inert 
anodes (to replace the consumable carbon anodes 
presently used) and wettable refractory cathodes (on 
which a thin film of aluminum will form rather than the 
pool of aluminum in existing cells). There is a reasona- 
ble expectation that these materials will become avail- 
able this decade, perhaps early in this decade, and the 
question of how a cell is to be designed using them 
must be addressed. It was with that question that the 
present project was concerned. The objectives of this 
project were to define mathematically dimensionless 
numbers, using physical models and and specialized 
apparatus and selected working fluids, to develop 
quantitative correlations of dimensionless groups, to 
recommend anode designs, and to predict advanced 
(low-energy) Hall-Heroult cell performance. 21 refs., 
95 figs. (ERA citation 15:032504) 
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The main objective of our current research effort is to 
obtain a better understanding of ultrasonic wave inter- 
action with imperfect interfaces in polycrystalline ma- 
terials. In accordance with our previous Research Pro- 
posal, this effort was focused on five specific areas of 
_ icular interest which will be discussed separately. 7 
refs. 
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An electrical resistivity model of metals, developed by 
Thomas J. Burgess, has been encoded into a comput- 
er program that calculates the resistivities as functions 
of temperature and density and provides the results in 
the format of the Los Alamos SESAME equation-of- 
state library. This model is rather heuristic. However, it 
is of interest because it concentrates on the low-tem- 
perature regimes and the solid to liquid to vapor transi- 
tions. These are areas that are not well handled by first 
principle theories. Burgess’ publication provides input 
for six metals: aluminum, copper, gold, silver, stainless 
steel, and tungsten. We have extended the model to 
include the metal nickel. The purposes of this exten- 
sion were to assist us in understanding the model in 
detail and to provide others with an approach for 
adapting the model to yet other metals. We have made 
the results of our calculations available on public files 
SESCU9. 12 refs., 7 figs., 2 tabs. 
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Non-equilibrium molecular dynamics is used to study 
the indentation of an ideal metallic surface by a hard 
spherical ball. The problem is symmetric about the axis 
of the ball and we choose to study the deformation in 
two dimensions. We use the simple embedding func- 
tion F((rho)) = 2e(rho)In (rho) along with the Lennard- 
Jones two body potential to model a material resem- 
bling copper. We present a calculation of the stress 
field (from the internal atomistic description) for both 
elastic and plastic deformations. The material deforms 
plastically through the creation of edge dislocations 
and the flow of material around the sides of the indent- 
er. The creation of dislocations is reversible--they 
return to the surface (anneal out) when the indenter is 
removed. The plastic flow leads to a permanent inden- 
tation in the surface. 4 refs., 6 figs. (ERA citation 
15:036480) 
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An eight-channel data-acquisition system is used to 
acquire and analyze acoustic-emission (AE) data from 
aluminum surface-crack specimens. The data acquisi- 
tion system and an automatic method of analysis are 
described in a previous paper. In the current paper, a 
semiautomatic data analysis method for determining 
the source locations is described, and the results form 
tests on aluminum specimens are discussed. (ERA ci- 
tation 15:034874) 
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For bulk transition metals, a first-principles generalized 
pseudopotential theory (GPT) of interatomic potentials 
has been developed in which the cohesive-energy 
functional takes form of a volume term plus sums over 
widely transferable two-, three-, and four-ion poten- 
tials. The GPT has been further extended to surfaces 
by making an internal transformation of this functional 
to an embedded-atom-like format in which the embed- 
ding function is identified as the bulk volume term and 
the atomic volume is replaced by an average electron 
density. Applications of the bulk and surface GPT to 
the calculation of structural, vacancy-formation, and 
surface energies in Cu and Mo, and to the investigation 
of surface relaxation and reconstruction in Mo are dis- 
cussed. 26 refs. 2 figs, 4 tabs. (ERA citation 
15:034896) 
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Vibrational and optical properties of amorphous 
metals. Progress report, June 1984-June 1990. 
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Indicated in this report are accomplishments achieved 
under DOE support of studies of amorphous metals. In 
the last year this program has been diversified to en- 
compass measurements of ultrathin films and clusters 
(of Bi). The results in this latter area, as well as Raman 
accomplishments in amorphous metals work, form the 
basis for the proposed work on clusters. More empha- 
sis will thus be given in this report to the experimental 
facilities for ultrahigh vacuum cluster preparation and 
physical property measurements, along with prelimi- 
nary results. A number of these aspects are also dis- 
cussed in the body of the proposal, including the sec- 
tion on experimental methods and facilities. Following 
the discussion of recent progress on cluster studies, a 
summary of the major achievements in the study of 
amorphous metals by Raman scattering, inelastic neu- 
tron scattering, neutron diffraction and spectroscopic 
ellipsometry are presented. 19 refs. (ERA citation 
15:034873) 
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The thrust of this dissertation is to investigate the high 
resolution photoelectron spectroscopy of metal clus- 
ters and high temperature species. To that end, a high 
temperature molecular beam source has been built, 
which is capable of generating continuous and inter- 
nally-cooled beams of cluster species and high tem- 
perature species. A number of high temperature spe- 
cies (SnSe, SnTe, PbSe, and PbTe; Se(sub 2) and 
Te(sub 2); ZnCi(sub 2), MnCi(sub 2), and NiCl(sub 2)) 
and group V element clusters (As(sub 2), Sb(sub 2), 
and Bi(sub 2); P(sub 4), As(sub 4), and Sb(sub 4)) have 
been measured with 12-15 MeV resolution. Vibrational 
structure is resolved for the first time for most of these 
species, and fundamental spectroscopic constants are 
obtained. Information about the electronic structure 
and chemical bonding is derived from the high resolu- 
tion spectra and from comparisons with theoretical cal- 
culations. (ERA citation 15:036473) 
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A remote-controlled electrical resistance measure- 
ment apparatus with a variable-temperature control 
has first been developed to understand changes in 
transformation characteristics of shape memory alloys 
after irradiation. Both isochronal and isothermal an- 
Ne ae eee (post-irradiation experiments) 
have n carried out for irradiated Ti-Ni shape 
memory alloys intimately associated with shape recov- 
ery capabilities by using this apparatus. Form in-serv- 
ice testing results of this apparatus, it was shown that 
from the view point of the handling or reliability of the 
apparatus, a temperature control method using the 
simple specimen-driving system was best suited for 
the remote-controlled measurement on physical prop- 
erties of specimens, because of no use of semi-con- 
ductors or temperature sensors to be highly sensitive 
to gamma ray irradiation and that it was applicable to 
other remote-controlled apparatuses. And thus, exper- 
imental results were obtained from electrical resist- 
ance measurements that electrical resistance of irradi- 
ated shape memory alloys markedly changed during 
neutron irradiation and revealed the negative tempera- 
ture dependence and that those alloys are very sensi- 
tive to the neutron irradiation and that they have the 
damage-restoration effect. Furthermore, it makes 
clear that the newly developed remote-controlled elec- 
trical resistance measurement is quite a simple meas- 
uring method and can be used for the study of phase 
transformation materials to be associated with the 
structure-sensitivity, which are inclined to be influ- 
enced by neutron irradiation. (J.P.N.). (ERA citation 
15:028953) 
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Creep tests under constant stress were conducted on 
a _nickel-base heat-resistant alloy, Hastelloy XR-Il, 
which is one of the condidate alloys for applications in 
the process-heat high-temperature gas-cooled reactor 
(HTGR). In those tests relation between minimum 
creep strain rate, time to onset of tertiary creep, time to 
rupture and stress were investigated. Then, creep con- 
Stitutive equation was made based on the Garofalo for- 
mula for the primary and secondary creep and the Ka- 
chanov-Rabotnov formula for the tertiary creep using 
these parameters. As results of the comparison be- 
tween a calculated creep curve using these creep con- 
Stitutive equation and an experimental creep curve, it 
was found that these equation could predict fairly well 
the creep strain behavior under the constant stress 
condition. Numberical analyses of relaxation behavior 
under tension strain hold waves in high-temperature 
low-cycle fatigue tests were performed using creep 
constitutive equation and strain hardening law. As re- 
sults of comparison with numerical analyses and ex- 
perimental results, it was found that the values of cal- 
culated stress were somewhat higher than those of the 
test results. In addition, relaxation tests were conduct- 
ed on Hastelloy XR-II at 850degC under (epsilon)(sub 
t) = 0.15 % condition and comparison between exper- 
imental results and calculated results which were per- 
formed using two types of creep constitutive equations 
were carried out. As these results, it was found that the 
values of calculated stress were somewhat higher 
than those of the experimental results. Therefore, it is 
still necessary to investigate the accuracy of creep 
constitutive equation. (author). (ERA citation 
15:028398) 
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Finite element analysis of residual stresses in 2Cr- 
Mo repair welds including transformation plastici- 


ty. 
A. S. Oddy. c1989, 19p 


Welding is frequently used in the repair of pressure 
vessels. Accurate prediction of the residual stresses 
caused by welding is important to the safe operation of 
a pressure vessel especially when post-weld stress 
relief is not feasible. This report outlines some of the 
experience generated in the 3-dimensional finite ele- 
ment analysis of welds. In particular, the importance of 
transformation plasticity to the prediction of residual 
stresses is examined. A method based on the funda- 
mental laws of plasticity and basic material properties 
is proposed to incorporate transformation plasticity in 
a finite element program. The transformation plasticity 
which occurs depends on the stress state present in 
the material. During any time step, the stress state can 
change substantially and if the step size is too large 
the analysis may become unstable. A method which 
allows larger steps while eliminating the instability and 
improving the convergence is presented. A 3D analy- 
sis of a short longitudinal pipe weld in typical pressure 
vessel steel is also given. 


052,022 

MIC-90-03374/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Erosion of nickel aluminide. 

A. W. Lui, and J. McGoey. c1989, 14p 


Nickel aluminide (Ni3Al) was developed as a substitute 
for Cr-containing alloys used as structural materials for 
high-temperature application. This report investigates 
the effect of erosion temperature and oxygen potential 
of environment on erosion behavior of the material. 
The report also investigates whether the alloy behaves 
as a ductile or brittle material during high temperature 
erosion and its erosion resistance compared with that 
of SS304 and alloy 800H. 
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Titanium Aluminides: Processing, Properties and 
Potential. 
—— and A. Vassel. Apr 89, 92p AERE-R- 


A review of published literature on titanium aluminides 
(concentrating on TiAl, Ti3Al, and TiAI3) was carried 
out to assess the current development of these materi- 
als for engineering applications. Advantageous high 
temperature properties are highlighted as are limita- 
tions in low temperature performance. Proposed 
mechanisms and causes for aluminide behavior are 
considered and where possible, related to processing 
route and potential applications. On the basis of the 
review, possible routes for development of these ma- 
terials with properties suitable for high temperature en- 
gineering applications are suggested. 
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Grain Boundary Precipitation in Ni3Al Based 
Alloys. 

M. Strangwood, R. James, and C. A. Hippsley. Jan 
89, 27p AERE-R-13362 


Three Ni3Al based alloys, all containing boron, but 
varying in substitutional alloying elements, were exam- 
ined using transmission electron microscopy (TEM) 
and scanning transmission electron microscopy 
(STEM). The addition of Cr resulted in grain boundary 
(Cr, Ni)xB precipitate formation. In the presence of Ti 
and Zr with a complex thermomechanical treatment 
sub-grain boundary precipitates of Cr-rich borides, car- 
bides and possibly oxides were formed in addition to 
the grain boundary precipitates. 
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A collection of sources is presented of fracture tough- 
ness and fatigue crack growth data for metallic alloys. 
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The surfaces of selected uncharged and hydrogen 
charged alpha-2 and gamma titanium aluminide alloys 
with Nb additions were characterized by Auger elec- 
tron (AES) and reflected electron energy loss (REELS) 
spectroscopy. The alloy surfaces were cleaned before 
analysis at room temperature by ion sputtering. The 
low energy (500 eV) ion sputtering process preferen- 
tially sputtered the surface concentration. The surface 
concentrations were determined by comparing AES 
data from the alloys with corresponding data from ele- 
mental references. No differences were observed in 
the Ti or Nb Auger spectra for the uncharged and hy- 
drogen charged alloys, even though the alpha-2 alloy 
had 33.4 atomic percent dissolved hydrogen. Also, no 
differences were observed in the AES spectra when 
hydrogen was adsorbed from the gas phase. Bulk 
plasmon energy shifts were observed in all alloys. The 
energy shifts were induced either by dissolved hydro- 
gen (alpha-2 alloy) or hydrogen adsorbed from the gas 
phase (alpha-2 and gamma alloys). The adsorption in- 
duced plasmon energy shifts were greatest for the 
gamma alloy and cp-Ti metal. 
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A number of viscoplastic constitutive models were de- 
veloped to describe deformation behavior under com- 
plex combinations of thermal and mechanical loading. 
Questions remain, however, regarding the validity of 
procedures used to characterize these models for spe- 
cific structural alloys. One area of concern is that the 
majority of experimental data available for this purpose 
are determined under isothermal conditions. This ex- 
perimental study is aimed at determining whether vis- 
coplastic constitutive theories characterized using an 
isothermal data base can adequately model material 
response under the complex thermomechanical load- 
ing conditions typical of power generation service. The 
approach adopted was to conduct a series of carefully 
controlled thermomechanical experiments on a nickel- 
based superalloy, Hastelloy Alloy X. Previous investi- 
gations had shown that this material experiences met- 
allurgical instabilities leading to complex hardening be- 
havior, termed dynamic strain aging. Investigating this 
henomenon under full thermomechanical conditions 
leads to a number of challenging experimental difficul- 
ties which up to the present work were unresolved. To 
correct this situation, a number of advances were 
made in thermomechanical testing techniques. Ad- 
vanced methods for dynamic temperature gradient 
control, phasing control and thermal strain compensa- 
tion were developed and incorporated into real time 
test control software. These advances allowed the 
thermomechanical data to be analyzed with minimal 
experimental uncertainty. The thermomechanical re- 
sults were evaluated on both a phenomenological and 
microstructural basis. Phenomenological results re- 
vealed that the thermomechanical hardening trends 
were not bounded by those displayed under isothermal 
conditions. For the case of Hastelloy Alloy X (and simi- 
lar dynamic strain aging materials), this strongly sug- 
gests that some form of thermomechanical testing is 
necessary when characterizing a thermoviscoplastic 
deformation model. Transmission electron microscopy 
was used to study the microstructural physics, and 
analyze the unique phenomenological behavior. 


052,028 

PB90-250002/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Materials Processing and Powder Metallurgy. 
Assessment of the Thermodynamic Properties of 
Arsenic-Copper Alloys. 

O. Teppo, and P. Taskinen. 1990, 18p TKK-V-B53, 
ISBN-951-22-0185-2 

Sponsored by Nordisk Industrifond. 


The solution thermodynamics and phase diagram of 
arsenic-copper alloys have been critically assessed by 
least squares methods over the whole concentration 
interval from pure copper to pure arsenic. The optimi- 
zation of thermodynamic model parameters using si- 
multaneously all experimental data on the system was 
carried out by the Lukas program. The terminal copper 
solution, the molten alloy and the ‘Cu3As’ gamma- 
phase were treated as substitutional solutions and the 
t namic excess functions were expressed by 
Redlich-Kister polynomials. Two intermetallic com- 
pounds, Cu8As and Cu2.40As, were assumed to be 
stable in the system above 400 K and were treated as 
fully stoichiometric phases. A consistent set of the op- 
timized model parameters and the Gibbs energies of 
formation of the compounds has been presented as 
well as the phase diagram at 300-1400 K calculated by 
using the Redlich-Kister parameters assessed. 


052,029 
PB90-250010/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Materials Processing and Powder Metallurgy. 

mamic Analysis of the System Iron- 
Lead-Zinc. 
M. Haemaelaeinen, R. Luoma, and P. Taskinen. 
1990, 31p TKK-V-B55, ISBN-951-22-0200-X 


Thermodynamic properties and the phase diagrams of 
the binary alloys Fe-Pb, Fe-Zn and Pb-Zn have been 
critically assessed by the Lukas program using simul- 
taneously thermodynamic and phase diagram meas- 
urements. The ternary system Fe-Pb-Zn was calculat- 
ed using only binary data and the Muggianu formalism 
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~ oon Thermocaic program. The assessed binary 
se diagrams were in good agreement with those 
found in the literature. A new eutectoidic three-phase- 
equilibria in the system iron-zinc was estimated to be 
at 326 K (53 C) which was not mentioned in literature. 
The validity of the ideal model of ternary system was 
not verified because no experimental data were avail- 
able. The complete Gibbs energy expressions for the 
alloy phases were presented allowing calculation of 
the phase diagrams and the thermodynamic properties 
of the phases. 


052,030 
PB90-250564/GAR 
(Order as PB90-250549/GAR, PC A06/MF 


A01) 
Mitsubishi Electric Corp., Tokyo (Japan). 
MF224, A New Alloy for IC Lead Frames. 
K. Hashizume, T. Nakanishi, K. Kitakaze, and K. 
Kubozono. c1990, 6p 
Text in Japanese. 
Pub. in Mutsubishi Denki Giho, v64 n3 p76-80 1990. 


MF224 contains 2.4% Ni, 0.16% P, and 0.4% Si by 
ight. A trace of intermetallic compounds such as 
Ni5(Si, P)2 is distributed uniformly throughout the 
—_ giving the alloy exceptional strength and ther- 
mal conductivity. The strength of the alloy, the highest 
—_ lead-frame materials to date, is comparable to 
that of 42 Alloy (Fe with 42% Ni). The alloy also pos- 
sesses small anisotropy in its bending properties, 
making it suitable for the lead frames of QFPs and 
other surface-mounting packages. 


052,031 

PB90-250739/GAR PC A04/MF A01 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Reports of the Government Industrial Research In- 
stitute, Kyushu, No. 43, October 1989. 

c1989, 55p 

Text in Japanese with English abstracts. See also 
PB89-234405. 


Contents: Relations ory Preforming Methods: 


The Pore Structures and Permeability of the Spongy 
Cast Aluminum; Effects of Material Surface Topogra- 
phy on Friction at Die-Workpiece Interface in Metal 
Forming; Removal of Trace Germanium from the Con- 
centrated Zinc Sulfate Solution Using a N-methyiglu- 
canine Resin; Preparation and Pr ies of Ultra 
Stable Y (in English); Low Thermal nsion Glass 
and High Strength Glass Materials from the Shirasu; 
Solvolysis of Coal by Hydrogenerated Solvent (V); 
Effect of Solvent, Pressure and Scale up on Continu- 
ous Solvolysis Liquefaction of Wandoan Coal Using 
Pipe Reactor. 


052,032 

PB90-251570/GAR PC A08/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Ferromagnetic Resonance Studies and Magnetiza- 
tion Curves of CoCr and CoCr/NiFe Thin Films. 
Doctoral thesis. 

- T. H.C. W. Stam. c1988, 157p ISBN-90-9002605- 


ene in Dutch. 


The technology of data storage has become of an in- 
creasing importance. The speed with which computers 
process data has increased a hundredfold during 
recent years. Magnetic recording is used for the stor- 
age of both analog and digital signals. It is used for 
digital data storage for computer systems, disk and 
tape memories, as well as audio and video recording. 
The present thesis deals with the recording medium 
and its properties. CoCr as a perpendicular magnetic 
anisotropy medium gives the possibility of obtaining 
high recording densities in the order of 6 - 10 KFR/mm. 
A double layer consisting of CoCr with a soft magnetic 
NiFe layer underneath has a recording sensitivity 
which is about ten times that of a single layer. The 
physics of the CoCr/NiFe double layer was largely un- 
known at the commencement of the study. Of particu- 
lar interest was the possible interaction between the 
two layers. Ferromagnetic resonance (FMR), being a 
microscopic measurement, enabled the measurement 
of each layer of the double layer configuration inde- 
pendently. 


052,033 

TIB/A90-81194/GAR PC E07 
Technische Univ. Muenchen (Germany, F.R.). Fakul- 
taet fuer Maschinenwesen. 


186 VOL. 90, No. 20 


poy oo a und Festigkeitseigenschaf- 
ten inaerer Aluminium-Silizium-Legierungen. 
(Structural ——— and mechanical properties 
of binary aluminum silicon alloys). 

Diss. (Dr.-Ing). 

P. Pek. 23 Jun 87, 164p 

In German. 


In the course of the documented work, the influence of 
crystallization conditions and foreign atom content on 
the grain structure and mechanical properties of ultra- 
pure binary AISi alloys with 0.65 to 13.4% wt. silicon 
was examined. The aim was to quantify as exactly as 
possible the relationships between solidification pa- 
rameters, a and tensile strength values. For 
this purpose, normal crystallization tests were carried 
out in the experimental part of the project, permitting 
direct and very accurate measurement of the crystalli- 
zation characteristics of the solidification front speed 
and temperature gradient at the solidification front 
during the crystallization process. With the methods of 
quantitative metallography, the morphological charac- 
teristics of the dendritic structure and the coupled crys- 
tallized phase in the inter-dendritic volume (residual 
melt of eutectic or supereutectic concentration) could 
be determined with extremely high accuracy and rep- 
resented in relation to the solidification parameters 
and alloy content. (orig./RHM). (TIB: DP 8971.) (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081194.) 


052,034 
TIB/A90-81202/GAR 
Stuttgart Univ. (Germany, F.R.). 
Untersuchungen und Deutung der Wasserstoff- 
Loeslichkeit und -Diffusion in gestoerten Metaligit- 
tern. (Investigations and interpretation of water 
solubility and diffusion in disturbed metal). 
Habil.-Schr. 

R. Kirchheim. 1988, 124p 

In German. 


PC E07 


In this work, by using and further developing electro- 
chemical methods, it was, for the first time, possible to 
measure the activity and the diffusion coefficient of hy- 
drogen in various disturbed metal lattices over a large 
range of H concentration. Only by the reproduceable 
and exact dosing of the samples with some atmppm of 
hydrogen up to concentrations of H/Me=1 was it 
found that these parameters very sensitively reflect 
the interaction of the hydrogen with the various lattice 
faults, such as displacements, grain and phase bound- 
aries, up to a fully amorphous lattice. To confirm the 
developed models and hypotheses, dilatrometric, re- 
sistometric and neutron spectroscopic investigations 
and measurements were carried out at high H sub 2 
pressures in some cases. In this work, a theoretical 
concept is also developed, in which the chemical po- 
tential and the diffusion coefficient of inter-lattice 
atoms in disturbed lattices can easily be calculated. 
Due to the disturbance, the decay of the solution 
energy of these atoms is prevented. An energy distri- 
bution function can then be defined, which corre- 
sponds to a space density (density of sites) on the 
energy scale. By analogy to electrons in solids, the oc- 
cupation of the spaces by inter-lattice atoms occurs 
according to the rules of Fermi-Dirac statistics and the 
chemical potential has the significance of the Fermi 
level. Accordingly, only the atoms near the Fermi level 
contribute to mobility. (orig./MM). (Copyright (c) 1990 
by FIZ. Citation no. 90:081202.) 


052,035 

TIB/B90-81191/GAR PC E11 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Nukleare Festkoerperphysik. 
Untersuchung des Amorphisierungsprozesses 
durch lonenimplantation in den Systemen Mn-Al 
und Ni-Al. (investigation of the amorphization 
process by ion implantation in the alloy systems 
Mn-Al and Ni-Al). 


Diss. 
A. Seidel. Dec 89, 119p Rept no. KFK-4665 
In German. 


The objective of this work is to study the transition from 
the crystalline to the amorphous state in the alloy sys- 
tems Mn-Al and Ni-Al. For that purpose Al thin films 
and single crystals were successively implanted with 
Mn (+) and Ni (+) -ions, such that the amorphization 
process could be studied as a function of alloy compo- 
sition. The samples were characterized by X-ray dif- 
fraction, Rutherford backscattering and channeling. 
Experiments were performed with the targets held at 
different temperatures (LNT,RT) in order to study ki- 
netic effects. At low temperature, there is essentially 


no atomic mobility which means that phase separation 
is oe, inhibited. A supersaturated substitutional 
solution of Mn in Al is therefore formed by implantation 
of Mn into Al. The forced introduction of Mn atoms into 
the Al lattice leads to an accumulation of local and 
long-range strains in the supersaturated crystalline 
phase up to a Mn concentration of 8.5 at% where the 
limit of stability of the crystalline phase with respect to 
amorphization is reached. At this point a polymor- 
phous transition to the amorphous state occurs in co- 
incidence with a release of the previously accumulated 
strains. At room temperature short-range atomic rear- 
rangements are possible so the kinetic constraint is 
somewhat lowered. The Man atoms are therefore in- 
corporated mainly substitutionally only at Mn concen- 
trations below approx.= 1-2 at%, which again leads to 
an accumulation of loca! and long-range strains. At 
higher Mn concentrations a phase separation on a mi- 
croscopic scale into a Mn-poor crystalline phase with 
fec structure and a Mn-rich amorphous AlMn phase 
sets in, which requires short-ran —_ atomic transport 
and might also be strain-induc In a comparative 
study the amorphization process was also investigated 
in the system Ni-Al by 7 Ni-implantations into 
Al at low temperature. (orig./GSCH). (Copyright (c) 
1990 by FIZ. Citation no. 90:081191.) 


Plastics 


052,036 


DE90010081/GAR PC A03/MF A01 
EG and G Mound Applied Technologies, Miamisburg, 


OH. 

Evaluations of a, density variations of plastic 
molded pieceparts. 

C. J. Kaye. 1990, 11p MLM-3616(OP), CONF- 
900439-1 

Contract AC04-88DP43495 

International symposium and exhibition of the Society 
for the Advancement of Material and Process Engj- 
neers: advanced materials, the challenge for the next 
decade (35th), Anaheim, CA (USA), 2-5 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Density variations were discovered in molded plastic 
pieceparts during routine radiographic inspection. 
These variations were investigated to determine their 
nature and their possible effect on part performance. 
Sectioning of the molded parts and analysis of the 
plastic flow during production indicated that the orien- 
tation and concentration of glass fibers in the part cor- 
related to the observed density variations. Parts were 
then subjected to various physical strength, laboratory, 
and application environmental testing. While it was 
concluded that changes in the amount or severity of 
density variations should alert the molder to reexamine 
the molding parameters and material, all test results 
demonstrated that density variations were not detri- 
mental to the physical properties, the design intent, or 
_ functionality of the molded parts. 2 refs., 2 figs., 1 
tab. 
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PB90-249129/GAR PC A02/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Aerospace Eni apoy | 

Some Remarks on Optimizing Production Cycle 
Times for CFRTP Products. 

L. G. Myers. Jan 90, 8p M-627 


The report provides remarks on optimizing production 
cycle times in processing continuous fiber reinforced 
thermoplastic composites. 


052,038 


PB90-250879/GAR 
Rijksinstituut voor de Volk: 
i. Bilthoven (Netherlands). 
erhalings- en Vervolgonderzoek naar Cadmium, 
Kwik, Chroom en Andere Metalen in Kunststofpro- 
dukten ~~ oy | and Continuous Investiga- 
tion into Cadmium, Mercury, Chrome and Other 
Metals in Plastic Products). 
P. J. Meijer, T. G. Aalbers, a P. Masereeuw. Nov 
89, 69p RIVM-738713002 
Text in Dutch; summary in English. 


PC A04/MF A01 
ezondheid en Milieuhy- 





U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


An investigation was carried out into the cadmium (Cd) 
concentration of 211 colored (mainly red, yellow, 
orange) plastic products. The investigation was divid- 
ed into two parts: (1) An investigation of 25 products 
which contained according to earlier investigations 
high Cd concentrations and for which most producers 
had promised to replace Cd and (2) An investigation of 
186 not earlier examined products originated from 
some branches. It appeared from the investigation 
mentioned under (1} that 18 products now no longer 
contain Cd (less than 5 mg/kg), in 3 products the Cd 
concentration is reduced to between 5-50 mg/kg and 
4 products still contain a high Cd concentration (more 
than 50 mg/kg to max of 2600 mg/kg). One product 
also contains Hg, 400 mg/kg. Results under investiga- 
tion (2) showed that 66 products contained Cd in high 
concentrations (more than 50 mg/kg) to a max of 
16,000 mg/kg. Moreover 6 (red) products also con- 
tained high Hg concentrations to a max of 740 mg/kg. 
Generally it can be concluded that it is possible to 
eliminate Cd as pigment in many plastic products. Hg 
is found together with Cd in some red products, so 
— ~ is eliminated Hg in these products is also 
avoided. 


052,039 


PB90-252909/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 
Termoplastbaserade Fiberkompositer: Utveck- 
lingsiaeget 1989 (Thermoplastic Matrix Compos- 
ites: A Review 1989). 

O. Dickman. May 90, 33p FOA-20799-2.6 

Text in Swedish; summary in English. 


A review of thermoplastic matrix systems, fibers, proc- 
essing methods and properties of thermoplastic matrix 
composites is presented. Thermoplastic matrix materi- 
als have several advantages compared to thermosets. 
Decreased manufacturing costs and less health risks 
during processing are potential advantages. Lower 
moist absorbtion and improved damage tolerance are 
desired composite properties. But there is a lack of 
confidence and knowledge about the materials. Fur- 
thermore, fast and economic processing methods 
must be developed. This in combination with the fairly 
high price keeps down the use of the materials at the 
moment. 


Solvents, Cleaners, & Abrasives 


052,040 


DE90010981/GAR 
EG and G Idaho, Inc., Idaho Falls. 
Alternative solvents/technologies for paint strip- 
ping. Phase 1. 

. N. Tsang, and T. L. Harris. 1990, 11p EGG-M- 
90162, CONF-9004182-2 
Contract AC07-761D01570 
Environmental symposium: environmental compliance 
and enforcement at DOD installations in the 1990’s 
(17th), Atlanta, GA (USA), 17-20 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Paint by ota a a necessary part of maintenance at 
i 


US Air Force Air Logistics Centers. The Waste from Air 
Force paint stripping operations contains toxic chemi- 
cals that require special handling and disposal at con- 
siderable cost. Solvent emissions of volatile organic 
compounds (VOCs) into the atmosphere are another 
source of pollution. These wastes are hazardous to the 
environment and to operating personnel, and are now 
regulated by the US Environmental Protection Agency, 
which can impose fines for discharges that exceed the 
established limits. This report describes the research 
project titled Alternative Solvents/Technologies for 
Paint Stripping being conducted by the Idaho National 
Engineering Laboratory for the Engineering and Serv- 
ices Center at Tyndall Air Force Base. This report also 
includes the results obtained in Phase 1. 8 refs., 3 
tabs. (ERA citation 15:032505) 
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052,041 

MIC-90-03133/GAR PC E07/MF E01 
Environmental Protection Service, West Vancouver 
(British Columbia). Pacific and Yukon Region. 
Assessment (1987) of wood protection (anti-sap- 
stain) facilities in the British Columbia Lower Main- 
land area. 

wy program report no. 87-20. 

R. D. Glue, and P. K. Krahn. c1988, 43p 


In 1984, a mailout survey was conducted of wood pro- 
tection operations at sawmills and lumber-export ter- 
minals to measure the degree of implementation of 
recommendations made in a Code jointly published 
and distributed by the federal and provincial govern- 
ments in December 1983. The mailout was repeated in 
1986. This report is based on an audit of 26 B.C. Lower 
Mainland mills which were previously surveyed by the 
1984 and 1986 questionnaires. The 1987 audit in- 
creased the number of criteria against which a mill 
could be scored from 14 to 22 and assessed each cri- 
teria on a weighted scale of risk to the environment. 
Descriptions are given of the weighted criteria, alo 
with mill scores for implementation of environmenta 
design criteria, including risk of contamination of storm 
water runoff. 


052,042 

MIC-90-03310/GAR PC E17/MF E01 
New Brunswick Dept. of Natural Resources and 
Energy, Fredericton. Timber Management Branch. 
Timber utilization survey for the year 1988. 

Annual publication. 

c1990, 229p 


Information on primary industrial fiber consumption, in- 
dividual mill consumption and fiber imports and ex- 
ports. All pulp and paper mills and fiberboard and ply- 
wood plants were sampled, although only those saw- 
mills consuming more than the 500 cubic meters of 
roundwood were included. Data summarizes the in- 
dustrial roundwood harvest and consumption from var- 
ious sources by industry type; lists individual mill con- 
sumption by source and species; lists those pulp and 
paper and fiberboard mills consuming chips and other 
residue as well as individual sawmills producing such 
chip and residue; and lists all milis importing and ex- 
porting roundwood chips and other residue by industry 
type. 


052,043 

PB90-246729/GAR PC A11/MF A02 
Pennsylvania State Univ., University Park. 
Proceedings of the Wood Engineering Short 
Course. Hardwoods as an Engineering Material for 
Timber Construction. Selected Meeting Papers. 
Held in University Park, Pennsylvania on October 
4-5, 1988. 

Special study. 

W. W. Johnson, P. R. Blankenhorn, and H. B. 
Manbeck. Oct 88, 226p FHWA/PA-89/035 + SS-039 
Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Office of Research and 
Special Studies. 


The document is a compilation of reports given at an 
Engineering Short Course held at Penn State Universi- 
, October 4-5, 1988. The course was developed by 
enn State University staff and subsequently held to 
provide information to both PermDOT and consulting 
engineers on the use of hardwoods for timber con- 
struction, particularly timber bridges. 


052,044 
PB90-248543/GAR PC A03/MF A01 
Forest Products Lab., Madison, WI. 

Comparison of Preservative Treatments in Marine 
Exposure of Small Wood Panels. 

Forest Service research note. 

B. R. Johnson, and D. |. Gutzmer. Apr 90, 32p FPL- 
RN-0258 

See also AD-A148 826. 


A small wood panel treated with many different chemi- 
cals have been exposed to limnoriid and teredinid 
marine borers in the sea at Key West, Florida. The pre- 
servatives and treatments include creosotes with and 
without supplements, waterborne preservatives, wa- 
terborne preservative and creosote dual treatments, 
chemical modifications of wood, and modified poly- 
mers. In spite of the accelerated nature of the test, 


052,047 


many treated panels remain free of attack after 19 
years in the sea. By contrast, untreated panels have 
been badly damaged by marine borers after 6 to 18 
months of exposure. 
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AD-A222 698/3/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Lab. for 
Computer Science. 

Non-Interactive Zero Knowledge. 

Technical — 

M. Blum, A. De Santis, S. Micali, and G. Persiano. 
May 90, 38p Rept no. MIT/LCS/TM-430 

= N00039-88-C-0163, Grant NSF-DCR85- 
Supported in part by Grant NSF-CCR087-19689. 


We investigate the possibility of disposing of interac- 
tion between Prover and Verifier in a zero-knowledge 
proof if they share beforehand a short random string. 
Without any assumption, we prove that non-interactive 
zero-knowl proofs exist for some number theore- 
tic languages for which no efficient algorithm is known. 
If deciding quadratic residuosity (modulo composite in- 
tegers whose factorization is not known) is computa- 
tionally hard, we show that the NP-complete language 
of satisfiability also possesses noninteractive zero- 
knowledge proofs. (kr) 


052,046 


AD-A222 706/4/GAR PC A07/MF AO1 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Conj e Gradient Methods for Constrained 
Least Squares Probiems. 
Doctoral thesis. 
> ae 1990, 137p Rept no. AFIT/CI/CIA-90- 

1 


In 1988, Barlow, Nichols, and Plemmons proposed an 
order-reducing conjugate gradient algorithm for solv- 
ing constrained least squares problems. They proved 
that this method, which we call Algorithm (Barlow, 
Nichols, and Plemmons), is superior to p-cyclic (suc- 
cessive overrelaxation) in exact arithmetic. Here we 
continue the study of algorithm BNP. We identify and 
correct a source of instability in the original algorithm, 
and develop a parallel version suitable for substrated 
problems. We prove that BNP is superior to block ac- 
celerated overrelaxation (AOR), and establish a con- 
nection between BNP and a preconditioned form of 
the weighting method. We also show that BNP can be 
viewed as a nullspace method, in which a distin- 
guished choice of the basis for the nullspace is used 
but never formed. Finally, we exploit this nullspace 
characterization to extend BNP, producing a class of 
algorithms we call implicit nullspace methods. These 
methods allow great flexibility in the choice of precon- 
ditioner, and can be used to solve problems for which 
BNP is not well suited. Like BNP, the extensions are 
suitable for parallel implementation on substructured 
problems. Experiments on structural engineering and 
Stokes Flow models suggest that BNP and its exten- 
sions offer a competitive alternative to existing itera- 
tive algorithms for solving constrained least squares 
problems. The appendix describes a mechanism 
which can cause the breakdown of incomplete QR fac- 
torizations. Keywords: BNP, SOR, AOR, Theoretical 
mathematics, Algorithm, LSE, Numerical analysis, Dif- 
ferential equations, Constrained minimization problem, 
Constrained gradient methods, Theses. (jg) 
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AD-A222 788/2/GAR PC A03/MF A01 
Maryland Univ., College Park. Dept. of Computer Sci- 
ence. 
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Relaxed and Stabilized incomplete Factorizations 
for Non-Self-Adjoint Linear Systems. 

H. C. Elman. 1989, 27p ARO-26391.2-MA 

Contract DAAL03-89-K-0016, Grant NSF-CCR88- 


18340 
Pub. in BIT 29, p890-915 1989. 


Two classes of incomplete factorization precondition- 
ers are considered for nonsymmetric linear systems 
arising from second order finite difference discretiza- 
tions of non-self-adjoint elliptic partial differential equa- 
tions. Analytic and experimental results show that re- 
iaxed incomplete factorization methods exhibit numeri- 
cal instabilities of the type observed with other incom- 
plete factorizations, and the effects of instability are 
characterized in terms of the relaxation parameter. 
Several stabilized incomplete factorizations are intro- 
duced that are designed to avoid numerically unstable 
computations. In experiments with two-dimensional 
problems with variable coefficients and on nonuniform 
meshes, the stabilized methods are shown to be much 
more robust than standard incomplete factorizations. 
Keywords: Reprints. (KR) 


052,048 

AD-A222 814/6/GAR PC A13/MF A02 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

Applied Mathematical Modules for Use in a Linear 
Service Course. 

Doctoral thesis. 

S. J. Zander. May 90, 281p Rept no. AFIT/CI/CIA- 

90-012D 


The purpose of this study was to develop several appli- 
cations which could be used to supplement an under- 
graduate course in linear algebra for non-mathematics 
majors. These applications were drawn from the fields 
of biology, graph theory, and physics. The biology ap- 
plication examined how a system of linear equations 
could be used to determine the concentration of sub- 
stances dissolved in a colored liquid. In the graph 
theory application, linear algebra was applied to ana- 
lyze properties of spanning trees and to illustrate how 
they would be employed to solve transportation prob- 
lems. The third application showed how linear algebra 
is used to solve systems of second order linear differ- 
ential equations, which could be used to model small 
vibrations in molecules. Each application was de- 
signed so that and instructor of linear algebra could 
use it either as and independent study project or as an 
integrated part of the course. These three applications 
are arranged by degree of difficulty and sequericed as 
they would be introduced in a linear algebra course. 
On the whole, the students participating in the testing 
of these applications felt that exposure to examples 
such as these during their Mathematics 175 course 
would have increased their understanding and enjoy- 
ment of linear algebra. This finding supports the overall 
goal of this study. (kr) 
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Uncoupling the Differential Equations Arising from 
a Technique for Evaluating Indefinite Integrals 
Containing Special Functions or Their Products. 

J. C. Piquette. Mar 90, 19p 

Pub. in rterly of Applied Mathematics, v48 ni p95- 
112 Mar 90. 


A previous article by Piquette and Van Buren de- 
scribed an analytical technique for evaluating indefinite 
integrals involving special functions or their products. 
The technique replaces the integral by an inhomogen- 
eous set of coupled first-order differential equations. 
This coupled set does not explicitly contain the special 
functions of the integrand, and any particular solution 
of the set is sufficient to obtain an analytical expres- 
sion for the indefinite integral. It is shown here that the 
coupled set arising from the method always occurs in 
normal form. Hence, it is amenable to the method of 
Forsyth (6) for uncoupling such a set. That is, the solu- 
tion of the set can be made to depend upon the solu- 
tion of a single differential equation of order equal to 
the number of equations in the set. Any particular solu- 
tion of this single equation is then sufficient to yield the 
desired indefinite integral. As examples, the uncoupled 
equation is given here for integrals involving (i) the 
product of two Bessel functions, (ii) the product of Her- 
mite functions, or (iii) the product of two Laguerre func- 
tions, and a tabulation of integrals of these types is 
provided. The method can be used to extend the inte- 
gration capabilities of symbolic-mathematics computer 
programs so that they can handle broad classes of in- 
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definite integrals containing special functions or their 
products. Keywords: Reprints. (kr) 
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Number-Theoretic Approach to Subgroups of Di- 
hedral Groups. 

Final rept. 

D. W. Jensen, and M. K. Keane. Apr 90, 28p Rept 
no. USAFA-TR-90-2 


PC A03/MF A01 


Dihedral groups describe the symmetry of bounded fig- 
ures in the plane. They are also the fundamental struc- 
tures used to analyze the symmetry of more complicat- 
ed objects like frieze patterns, wallpaper patterns, and 
three-dimensional crystals. This report investigates the 
subgroup structure of dihedral groups from a number 
theory point of view. The prerequisites needed to un- 
derstand the material are modest. it is assumed that 
the reader is familiar with the group theory and number 
theory at the undergraduate level. The report presents 
the authors’ research findings from August 1989 to 
March 1990. During that period, two papers were sub- 
mitted for publication; they are reproduced here in 
chapters one and two. Footnotes have been added to 
clarify and expand the topics covered. Also, for those 
wishing to pursue the subject further, a section on 
open questions has been included, as well as an ex- 
tended bibliography. The footnotes, open questions, 
and extended bibliography unify what otherwise might 
appear to be two disjcint papers. (kr) 
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1989. Abstracts. 
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No abstract available. 
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Domain Decomposition Methods for Solving Par- 
tial Differential Equations. 

Master’s thesis. 

B. Neta, and N. Okamota. 30 Mar 90, 14p Rept no. 
NPS-53-90-004 


A domain decomposition method for solving partial dif- 
ferential equations is described. The conditions on 
interfaces will all be of Dirichlet type and obtained by 
the boundary element method using very few (less 
than 10) unknowns. (KR) 
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Scripps Institution of Oceanography, La Jolla, CA. 
Separable Coordinate Systems for PDEs. 

F. Gilbert, and C. Lindberg. Jun 90, 1p 

Contract N00014-87-K-0191 


Using the symmetry groups of the equations governing 
acoustic and electromagnetic scattering (the Helm- 
holtz and vector Helmholtz equations, respectively) we 
studied new methods for separating the equations into 
ordinary differential equations and generating new 
classes of solutions in novel geometries. There are 
many methods for generating solutions to partial differ- 
ential equations, including finite elements and finite dif- 
ference numerical techniques. The oldest method, and 
one of the most powerful, is the method of separation 
of variables, invented by Bernoulli. We define separa- 
tion of variables to mean the decomposition of a partial 
differential equation into a set of uncoupled ordinary 
differential equations. This is useful, as the solution of 
ordinary differential equations by numerical techniques 
is much easier and faster than the solution of partial 
differential equations. We attacked two specific prob- 
lems with these methods: electromagnetic scattering 
from paraboloidal surfaces; and acoustic wave interac- 
tion with unusual shapes. (KR) 
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Toeplitz Matrices: Algebra and Algorithms. 

Final rept. Feb 87-Jan 90. 

H. Krishna. 31 Mar 90, 140p ARO-24941.16-MA-SDI 
Contract DAAL03-87-K-0027 


In this research project, we analyze the mathematical 
structure and numerical algorithms associated with 
Toeplitz matrices. Toeplitz matrices arise in a number 
of problems in engineering and applied mathematics. 
In many such problems, the task is to solve for certain 
parameters of interest (such as predictor polynomial, 
reflection coefficients, and solution to a linear system) 
in a computationally efficient manner. Also, the numer- 
ical stability aspects of the various algorithms must be 
examined from the standpoint of implementation using 
finite precision arithmetic. We have derived fast (order- 
recursive) and superfast (fast Fourier transform based) 
algorithms for solving a Toeplitz linear system. The al- 
gorithms reported here are some of the most computa- 
tionally efficient algorithms. Also, the numerical stabili- 
ty of the split Levinson algorithm is examined and it is 
established that it is weakly stable. Furthermore the 
various classical and split Levinson algorithms are 
studied for the effects of finite precision arithmetic. An 
interesting relationship between Levinson algorithm 
and stability tests for discrete systems is exploited to 
derive a new computationally efficient algorithm for 
testing the wide sense stability of discrete time sys- 
tems. (kr) 
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Great Lakes compute; science conference (1st), Kala- 
mazoo, MI (USA), 18-20 Oct 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In this paper we consider a simultaneous reduction of 
three matrices. The described method is extended 
from previous work to include rank deficient data. It is 
shown how, via an initial reduction, the problem be- 
comes one of diagonalizing a product of three matri- 
ces. We compare three different algorithms for its 
— and show why one is preferred over the 
others. 
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This article is concerned with the uniqueness of nontri- 
vial nonnegative solutions of semilinear diffusion equa- 
tions of the type (Delta)u + (line a = Oin 
radially symmetric domains in R(sup N) (N (ge) 2), 
where (line integral) is defined and continuous on (0, 
(infinity)) and Lipschitz continuous on (0, (infinity)), with 
(line integral)(0) = 0. 7 refs. 


052,057 

DE90010636/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 
Preconditioned time-differencing for the parallel 
solution of the heat equation. 
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SIAM conference on parallel processing for scientific 
computing (4th), Chicago, IL (USA), 11-13 Dec 1989. 
Sponsored by Department of Energy, Washington, DC. 
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products. 


In this paper we derive a new explicit difference 
method for solving the multidimensional heat equation. 
This method will be first order accurate in time and 
second order accurate in space and will have stability 
regions that are greater in size than the classical ex- 





plicit Euler schemes. The motivation behind the devel- 
opment of new explicit methods is the fact that they 
can be efficiently carried out on vector and parallel 
computers. Thus, even though explicit methods are 
only conditionally stable, they may be more effective in 
use than the unconditionally stable implicit methods 
provided the stability intervals of the explicit methods 
are not too small. 5 refs., 1 fig., 2 tabs. 
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Time-Accurate Adaptive Grid Method and the Nu- 
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M. J. Bockelie, and P. R. Eiseman. Jun 90, 20p NAS 
1.60:2998, L-16727, NASA-TP-2998 
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A time accurate, general purpose, adaptive grid 
method is developed that is suitable for multidimen- 
sional steady and unsteady numerical simulations. The 
grid point movement is performed in a manner that 
generates smooth grids which resolve the severe solu- 
tion gradients and the sharp transitions in the solution 
gradients. The temporal coupling of the adaptive grid 
and the PDE solver is performed with a grid prediction 
correction method that is simple to implement and en- 
sures the time accuracy of the grid. Time accurate so- 
lutions of the 2-D Euler equations for an unsteady 
shock vortex interaction demonstrate the ability of the 
adaptive method to accurately adapt the grid to multi- 
ple solution features. 
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Compact Finite Volume Methods for the Diffusion 
Equation. 

M. E. Rose. 16 Sep 89, 41p NAS 1.26:186477, JCP- 
4406, NASA-CR-186477 

Contract NAG1-812 


An approach to treating initial-boundary value prob- 
lems by finite volume methods is described, in which 
the parallel between differential and difference argu- 
ments is closely maintained. By using intrinsic geomet- 
rical properties of the volume elements, it is possible to 
describe discrete versions of the div, curl, and grad 
erators which lead, using summation-by-parts tech- 
niques, to familiar energy equations as well as the div 
curl = 0 and curl grad = 0 identities. For the diffusion 
equation, these operators describe compact schemes 
whose ret ee is assured by the energy equa- 
tions and which yield both the potential and the flux 
vector with second order accuracy. A simplified poten- 
tial form is especially useful for obtaining numerical re- 
sults by multigrid and alternating direction implicit (ADI) 
methods. The treatment of general curvilinear coordi- 
nates is shown to result from a specialization of these 
general results. 
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= Solution of Nonlinear Boundary Value Prob- 
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J. Arbocz. Jan 89, 15p M-601 


The formulation of a large number of problems occur- 
ring in Applied Sciences and in the different branches 
of Engineering can be reduced to the solution of the 
following general nonlinear boundary value problem 
(1) Y’ = f(x,Y;lambda), a < x < b; (2) g(x=a, 
Y(a),lambda) = 0; (3) h(x=b, Y(b),lambda) = 0. The 
components of the n-vector Y are either the original 
dependent variables or some derivatives of them or 
linear combinations of these functions. The n/2-vec- 
tors g and h represent the given nonlinear boundary 
conditions at x=a and x=b, whereas in the case of 
response problems lambda is the loading parameter 
and ()’ = d()/dx. The same formulation can be used 
also for nonlinear eigenvalue problems, where lambda 
is then the eigenvalue to be determined such that the 
boundary value problem has a solution. Standard ei- 
genvalue problems can be put into the above form by 
adjoining some normalization condition which makes 
the eigenfunction unique. 
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Unique Normal Forms: The Nilpotent Hamiltonian 


A. Baider, and J. A. Sanders. Nov 89, 28p WS-357 
Grant NSF-DMS88-0291 1 

Prepared in cooperation with Hunter Coll., New York. 
Dept. of Mathematics. Sponsored by National Science 
Foundation, Washington, DC. 


The authors extend and apply the theory developed in 
a 1989 paper by the first author concerning the com 
tation of unique normal forms. As pointed out in that 
paper, explicit calculation of such forms in concrete sit- 
uations may involve non-trivial ‘linear algebra’ prob- 
lems. To this date, the only completely worked out ex- 
ample is the harmonic oscillator. The problem which 
motivated much of the material treated in the paper is 
the two-dimensional nilpotent vector field, ie. the 
Takens-Bogdanov bifurcation. Here the authors con- 
sider two examples, the first of which is a special sub- 
problem of the above, namely the one-degree of free- 
dom nilpotent Hamiltonian. The second example is 
known in the literature as the Hamiltonian Hopf bifur- 
cation, i.e. the non-semisimple (1 : -1)-resonance. 
Here it is proven that the first order normal form as 
determined in a 1982 paper by Cushman is in fact 
unique. 
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Monotone Linear Operators on Linear Spaces of 
Square Matrices. 

Research memo. 

H. H. Tigelaar. 1990, 21p FEW-418 


Linear operators on the space of pxp matrices are con- 
sidered. Such linear operators can be represented by 
(p sup 2)x(p sup 2) matrices. In particular, sums of 
Kronecker products occur as representing matrices. 
Let the linear operators L sub s and L sub u be repre- 
sented by the matrices S and U. It is shown that in 
order that L sub u(X) = or < L sub s(X) for all semi 
positive, definite X, it is necessary that the spectral 
radii of U and S satisfy the inequality p(U) = or < p(S). 
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Stieltjes Integration and Stochastic Calculus with 
Respect to Self-Affine Funciions. 

T. Bedford, and T. Kamae. c1990, 22p REPT-90-24 


Analogues of Ito’s, Tanaka’s and Stratonovich’s for- 
mulae are developed for the case in which one inte- 
= with respect to a deterministic function taken 
‘om a class including self-affine functions of order 1/ 
2. Follmer and Bertoin have also defined types of de- 
terministic ‘stochastic’ integrals, but the values of their 
integrals are dependent on choices of partitions made 
in the definition of the integral. This problem is avoided 
by the use of a second-order averaging method to 
define a sort of derivative for a self-affine function. 
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Maximum Entropy Principle in the General Frame- 
work of the Band Method. 

|. Gohberg, M. A. Kaashoek, and H. J. Woerdeman. 
Aug 89, 30p WS-354 


A maximum entropy principle is developed in the gen- 
eral framework of the band method. Known maximum 
entropy principles appear as corollaries and new ones 
are derived. 
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Collapsible P ra and Median Spaces. 

M. van de Vel. Feb 90, 15p WS-360 


Itis shown that a polyhedron is collapsible if and only if 
it allows a median convex structure, compatible with 
some cubical subdivision of the given triangulation. 
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Resolution par Elements Finis des Equations 
d’Euler par une Methode de Decomposition Cineti- 
que des Fiux: Etude de I’Auto-Adaptativite du Mai- 
lage et du Domaine de Calcul (Finite-Element Soiu- 
tion of Euler Equations Using a Kinetic Flux-Split- 
ting Method: Study of Mesh and Computational 
Domain Self-Adjustment). 

Final rept. 

Jan 90, 99p 

Text in French; summary in English. 


Two-dimensional Euler equations can be solved effec- 
tively with the kinetic flux-splitting method, combined 
with Galerkin discontinuous approximation. The 
method was tested on a simplified three-dimensional 
case. To improve its performance, the authors studied 
a strategy for self-adjustment of the mesh and/or com- 
putational domain, using an ‘entropic’ criterion specific 
to the method (entropy inequation, which measures 
dissipation) and employing destructuring of the finite 
elements (space/time). 
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erative os oper 
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W. H. L. Neven, and C. Praagman. Nov 89, 24p 
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Recently Beelen developed an algorithm, called 
KERPOL, to determine a minimal basis for the kernel 
of a polynomial matrix. This algorithm is used to find a 
column reduced polynomial matrix, unimodularly 
equivalent to a given polynomial matrix. As reported 
already in a paper by Neven, this algorithm can be im- 
proved considerably, by exploiting the special struc- 
ture of the polynomial map to which the algorithm 
KERPOL is applied. In the first place this speeds up 
the procedure at least by a factor 4, and makes it pos- 
sible to achieve an iteration, instead of starting from 
scratch at each new step. In the paper, it is shown that 
it, moreover, enables one to drop the assumption that 
the original matrix should have full column rank. 
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Decoupling of Bidiagonal Systems Involving Sin- 
ular Blocks. 
. M. M. Mattheij. Dec 89, 29p RANA-89-25 


For one step difference equations, where the matrix 
coefficients may be singular, a stability analysis based 
on using fundamental soiutions and their inverses 
does not apply. The paper shows how well-bounded- 
ness of the Green’s function leads to a kind of dichoto- 
my of the fundamental solution, including certain ‘para- 
sitic solutions’ (which arise because of the singularity 
of the fundamental solutions). This then is used to 
show how one can find a stable decoupling and thus a 
numerical algorithm for solving a discrete BVP. Several 
examples sustain the analysis. 
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Infinitely Differentiable and Gevrey Vectors for 
Representations. 

A. F. M. ter Elst. Dec 89, 13p RANA-89-26 


A condition is given in order that the set of infinitely 
differentiable vectors for a representation Pi in a 
Banach space is equal to the set of all infinitely differ- 
entiable vectors for the restriction of Pi to a subgroup. 
Similar results for Gevrey vectors and analytic vectors 
are proved for unitary representations. 
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Previous analyses on bounds for the growth of solu- 
tions of BVP were — either with two point or multi- 
point conditions. For BVP where some of the two point 
boundary conditions are separated from the rest, one 
could only give a cruder polychotomy result for a multi- 
point case as such. In this note it is shown that such 
(decoupled) two point condition actually induces a di- 
chotomic subspace. This is done by reconsidering the 
notions of dichotomy and polychotomy and deriving 
appropriate projection mappings which describe the 
solution space structure. 
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Methods. 

A. Reusken. Jan 90, 27p RANA-90-01 


Recently steplength parameters have been used in 
linear multigrid methods. In the paper the author gives 
a theoretical analysis of the effects of steplength opti- 
mization in a rather general framework which covers 
two different implementations of steplength optimiza- 
tion in standard multigrid methods. 
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As many numerical processes for time discretization of 
evolution equations can be formulated as analytic 
mappings of the generator, they can be represented in 
terms of the resolvent. To obtain stability estimates for 
time discretizations, one therefore would like to carry 
known estimates on the resolvent back to the time 
domain. The paper gives some new results for differ- 
ent types of resolvent conditions. 
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The note complements some known facts about an or- 
dinary differential equation whose eigenvalues exhibit 
a fascinating dependence on the exponent p for conju- 
gate exponents. Corresponding eigenfunctions are re- 
lated for conjugate exponents. This dependence is ex- 
pressed. 
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The application of the waveform relaxation method to 
problems of multibody dynamics is considered. A block 
Jacobi splitting strategy is described. For the linear 
case involving only springs and dampers, a window 
length is approximated wherein stable convergence 
can be expected. The result is transferred to linear 
RLC networks. When constraints are present, the 
equations generally become nonlinear, but a linear 
case is explored which suggests that splittings should 
take place only across springs and dampers. Finally, 
for a more general nonlinear problem, it is shown that if 
none of the rigid constraints of the problem appear in 
the interface of two subsystems, then splitting the dif- 
ferential-algebraic equations which model the problem 
according to this interface is equivalent to the block 
Jacobi splitting of a certain ordinary differential equa- 
tion. 
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In this paper, a stochastic model is developed to evalu- 
ate the decomposition scheduling approach. Since the 
scheduling complexity of the approach directly de- 
pends on the number of tasks in every subset, we cal- 
culate the probability of the event that there are n 
tasks in a subset, for any n, and then the expected 
number of tasks in a subset. The results indicate that 
the decomposition scheduling technique not only as- 
sures the generation of a feasible schedule if one 
exists, but also is computationally efficient. Keywords: 
Probability distributions. (kr) 
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A block-coordinate ascent method for a class of linear 
programming problems whose constraints satisfy a 
certain diagonal dominance condition is proposed. 
This method partitions the original linear program into 
subprograms where each subprogram corresponds 
uniquely to a subset of the decision variables of the 
problem. At each iteration, one of the subprograms is 
solved by adjusting its corresponding variables, while 
the other variables are held constant. The algorithmic 
mapping underlying this method is shown to be mono- 
tone and contractive. Using the contractive property, 
the method is shown to converge even when imple- 
mented in an asynchronous, distributed manner, and 
that its rate of convergence can be estimated from the 
synchronization parameter. Keywords: Reprints. (KR) 
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Consider problems of the form min (f(x)/Ex > or = b), 
where f is a strictly convex (possibly nondifferentiable) 
function and E and b are, respectively, a matrix and a 
vector. A popular method for solving special cases of 
(P) (e.g., network flow, entropy maximization, quadratic 
program) is to dualize the constraints Ex > or = b to 
obtain a differentiable maximization problem and then 
apply an iterative ascent method to solve it. This 
method is simple and can exploit sparsity, thus making 
it ideal for large-scale optimization and, in certain 
cases, for parallel computation. Despite its simplicity, 
however, convergence of this method has been shown 
only under certain very restrictive conditions and only 
for certain special cases of (P). In this paper a block 
coordinate ascent method is presented for solving (P) 
that contains as special cases both dual coordinate 
ascent methods and dual gradient methods. It is 
shown, under certain mild assumptions on f and (P), 
that this method converges. Also the line searches are 
allowed to be inexact and, when f is separable, can be 
done in parallel. Keywords: Block coordinate ascent, 
Strict convexity, Convex program, Reprints. (jhd) 
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Effects of Organizational Structure on Perform- 
ance: Experimental Results. 

Technical rept. 

V. Y. Jin, and A. H. Levis. May 90, 12p Rept no. 
LIDS-P-1978 

Contract N00014-85-K-0782 


A multi-person, model-driven experiment has been de- 
signed on the basis of a mathematical model of distrib- 
uted tactical decision making. Two organizational 
structures are used in the investigation: a parallel one 
and a hierarchical one. The performance of the organi- 
zation is measured in terms of its response time and 
accuracy. These two measures represent team per- 
formance. In addition, the cognitive workload of deci- 
sion makers (DMs) during the execution of the task is 
estimated because bounded rationality imposes a limi- 
tation on the human’s capability for processing infor- 
mation and ean Fagen he results show that 
interaction among DMs compensates for differences 
in individual performance characteristics. Individual dif- 
ferences have more influence on performance in the 
organization in which DMs have more autonomy in 
making decisions than in the organization in which indi- 
vidual decisions are coupled with the decisions of 
other organization members. When available de- 
creases, time pressure is introduced in the organiza- 
tion and DMs have to adjust their processing rate. The 
experimental results confirm a hypothesis which pre- 
dicts that with decreasing available time, a significant 
degradation of performance occurs first in the organi- 
zation which has the highest minimum feasible work- 
load. (jhd) 


052,079 

PB90-249319/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Statistics and Deterministic Simulation Models: 
Why Not. 

Research memo. 

J. P. C. Kleijnen. Mar 90, 19p FEW-435 


First deterministic simulation models are compared 
with random simulation models and real-life experi- 
ments. In deterministic simulation no mathematical 
statistics is needed in the experimental design and in 
the Least Squares curve fitting to the resulting data. 
Further analysis becomes possible if certain statistical 
models are specified for the fitting errors. Kleijnen 
(1987) proposed normally identically and independent- 
ly distributed errors. Sacks et al. (1989 a, b) proposed 
dependent errors with a specific correlation structure. 
Needs for further research are indicated. 
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PB90-250903/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Potential Reduction Variant of Renegar’s Short- 
— Path-Following Method for Linear Program- 
ming. 

D. den Hertog, C. Roos, and T. Terlaky. c1990, 26p 
REPT-90-14 


A new polynomial potential reduction method is pro- 
posed for linear programming, which can also be seen 
as a large-step path-following method. In the method 
an (approximate) linesearch is done along the Newton 
direction with respect to Renegar’s strictly convex po- 
tential function if the iterate is far away from the central 
trajectory. If the iterate lies close to the trajectory then 
one updates the lower bound for the optimal value. De- 
pendent on this updating scheme the iteration bound 
can be proved to be O((square root of n)L) or O(nL). Th 
e method differs from the recently published potential 
reduction methods in the choice of the potential func- 
tion and the search direction. 
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PB90-250929/GAR PC A03/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
Polynomial Method of Weighted Centers for 
Convex Quadratic Programming. 

D. den Hertog, C. Roos, and T. Terlaky. c1990, 24p 
REPT-90-17 


A generalization of the weighted central path following 
method for convex quadratic programming is present- 
ed. This is done by uniting and modifying the main 
ideas of the weighted central path following method for 
linear programming and the interior point methods for 
convex quadratic programming. By means of the linear 
approximation of the weighted logarithmic barrier func- 





tion and weighted inscribed ellipsoids, ‘weighted’ tra- 
jectories are defined. Each strictly feasible primal dual 
point pair define such a weighted trajectory. The algo- 
rithm can start in any strictly feasible point that defines 
a weighted trajectory which is followed through the al- 
gorithm. The algorithm has the nice feature, that it is 
not necessary to start the algorithm close to the cen- 
tral path and so additional transformations are not 
needed. Polynomiality is proved under the usual mild 
conditions. (Copyright (c) 1990 by Faculty of Technical 
Mathematics and Informatics, Delft, The Netherlands.) 
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PB90-251786/GAR PC A03/MF A01 
Leiden Rijksuniversiteit (Netherlands). Div. of Applied 
Mathematics. 

Geometric Ergodicity of the ALOHA-System and a 
Coupled Processors Model. 

F. M. Spieksma. 1990, 27p TW-90-01-B 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


In Hordijk & Spieksma (1989) two properties of Markov 
chains, called mu-geometric ergodicity and mu-geo- 
metric recurrence, are introduced. The first one gener- 
alizes both geometric and strong ergodicity. The 
second one is used for the verification of mu-geomet- 
ric ergodicity in applications. In the paper the author 
shows mu-geometric recurrence of two two-dimen- 
sional queueing models with mu a productform vector 
that increases exponentially fast with increasing 
states. Then mu-geometric ergodicity is implied. The 
first model is a time-slotted ALOHA-type system with 
general but stationary arrival distributions in each time- 
slot. Ergodicity together with convergence of the La- 
place-Stieltjes transforms of the arrival distributions in 
a small disk around 0 are necessary and sufficient con- 
ditions for mu-geometric recurrence. The second is an 
exponential coupled processors model, for which only 
ergodicity is required to establish the results. 
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PB90-252974/GAR PC A03/MF A01 

Technische Hogeschool Eindhoven (Netherlands). 

Dept. of Mathematics and Computing Science. 

_— of the Asymmetric Shortest Queue Prob- 

lem. Part 1. Theoretical Analysis. 

|. J. B. F. Adan, J. Wessels, and W. H. M. Zijm. Jan 

90, 41p MEMO-COSOR-90-01 

Prepared in cooperation with Nederlandse Philips Be- 

oo B.V., Eindhoven. Centre for Quantitative Meth- 
Ss. 


The authors study a system consisting of two parallel 
servers with different service rates. Jobs arrive accord- 
ing to a Poisson stream and generate an exponentially 
distributed workload. On arrival a job joins the shortest 
queue and in case both queues have equal lengths, he 
joins the first queue with probability q and the second 
one with probability 1 - q, where q is an arbitrary 
number between 0 and 1. In a previous paper the au- 
thors showed that for the symmetric problem, that is 
for equal service rates and q = 1/2, the equilibrium 
distribution of the lengths of the two queues can be 
represented by an infinite sum of product form solu- 
tions by using an elementary compensation proce- 
dure. The main purpose of the paper is to prove this 
product form result for the asymmetric problem by 
using a generalization of the compensation procedure. 
In a companion paper the authors show that the prod- 
uct form representation leads to a numerically highly 
attractive algorithm. 
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PB90-255027/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Waiting Times in a Two-Queue Model with Exhaus- 
tive and Bernoulli Service. 

Research memo. 

J. A. Weststrate. Apr 90, 47p FEW-437 


The paper deals with the customers’ waiting times in a 
two-queue system in which one queue is served ac- 
cording to the Bernoulli service strategy and the other 
one attains exhaustive service. Exact results are de- 
rived for the Laplace-Stieltjes transforms of the waiting 
time distributions via an iteration procedure. Based on 
those results, the author expresses the customers’ 
mean waiting times in the system parameters. 


Statistical Analysis 
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AD-A222 568/8/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Center for Sto- 
chastic Processes. 

Dichotomies for Certain Product Measures and 
Stable Processes. 

Technical rept. 

M. S. de F Marques, and S. Cambanis. Mar 90, 33p 
AFOSR-TR-90-0648 


Necessary and sufficient conditions for equivalence or 
singularity of certain product measures are given and 
applied to the problem of distinguishing a sequence of 
random vectors from affine transformations of itself. In 
particular sequences of independent stable random 
variables are considered and the singularity of se- 
quences with different indexes of stability is proved. 
Using these results the dichotomy, two processes are 
either equivalent or singular, is established for certain 
classes of stable processes, such as independently 
scattered measures and harmonizable processes. 
Also sufficient conditions for singularity and necessary 
conditions for absolute continuity are given for p sub th 
order processes. (kr) 
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Basis for ‘Peaks Over Threshold’ Modeling. 
Technical rept. 

M. R. Leadbetter. Mar 90, 15p TR-285, AFOSR-TR- 
90-0651 

Contract F49620-85-C-0144 


Peaks over Threshold models commonly used e.g. in 
hydrology, assume that peak values of an iid or station- 
ary sequence X sub i above a high value u, occur at 
Poisson points, and the excess values of the peak 
above u are independent with an arbitrary common d.f. 
G. Motivation for these models has been provided by 
Smith by using Pareto-type approximations of Pick- 
ands for distributions of such excess values. These 
works strongly suggest that the Pareto family provides 
the appropriate class of distributions G for the POT 
model. This paper considers the point process of 
excess values of peaks above a high level u and dem- 
onstrate that this converges in distribution to a Com- 
pound Poisson Process as u approaches limit of infini- 
ty under appropriate assumptions. It is shown that the 
multiplicity distribution of this limit (i.e. the limiting dis- 
tribution of excess values of peaks) must belong to the 
Pareto family and detailed forms are given for the nor- 
malizing constants involved. This exhibits the POT 
model specifically as a limit for the point process of 
excesses of peaks and delineates the distributions in- 
volved. (kr) 
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; lartingale Representation and the Malliavin Calcu- 


lus. 

R. J. Elliott, and M. Kohimann. 1989, 10p AFOSR- 
TR-90-0597 

Grant AFOSR-86-0332 

Pub. in Applied Mathematics and Optimization, v20 
p105-112 1989. 


Using stochastic flows and the Ito differentiation rule, 
the integrand in the representation of a martingale as a 
stochastic integral is identified. By iterating this repre- 
sentation result a homogeneous chaos type expansion 
is obtained. Using the stochastic integral representa- 
tion, an integration by parts formula is obtained without 
using any calculus of variations in function space. If the 
inverse of the Malliavin matrix belongs to all spaces L 
sub p (omega) it follows that a random variable has a 
smooth density. Keywords: Reprints. (kr) 
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Colorado State Univ., Fort Collins. = of Statistics. 
Nonminimum Phase Non-Gaussian Autoregressive 
Processes. 


Research rept. 

F. J. Breidt, R. A . Davis, K. S. Lii, and M. 
Rosenblatt. Jan 90, 4p 

Contracts N00014-81-K-0003, N00014-85-K-0468 
Pub. in Proceedings of the National Academy of Sci- 
ences USA v87 p179-181 Jan 90. Sponsored in part by 
Grants NSF-8802559 and NSF-DM-83-12106. 


052,091 


MATHEMATICAL SCIENCES 
Statistical Analysis 


The structure of non-Gaussian autoregressive 
schemes is described. Asymptotically efficient meth- 
ods for the estimation of the coefficients of the models 
are described under appropriate conditions, some of 
this relate to smoothness and positivity of the density 
function f of the independent random variables gener- 
ating the process. The principal interest is in nonmini- 
mum phase models. Keywords: Reprints. (kr) 
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Note on Maximum Entropy. 

Research rept. 

M. Rosenblatt. 1989, 7p 

a N00014-81-K-0003, Grant NSF-DMS83- 
Pub. in Probability, Statistics and Mathematics p255- 
259, 1989. 


The maximum entropy method is claimed to be effec- 
tive in detecting sharp spectral features. This paper ex- 
amines to see to what extent it is useful in isolating 
discrete harmonics in the case of a simple model. Key- 
words: Maximum entropy, Discrete harmonic, Power 
spectrum, Reprints. (jhd) 
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Book Review, on ‘Correlation Theory of stationary 
and Random Functions’. 

Research rept. 

M. Rosenblatt. Apr 89, 6p 

Contract NO00014-81-K-0003 


This work has been set forth in two volumes. The first 
volume is described as Basic results and the second 
Supplementary notes and references. The title Corre- 
lation theory of stationary and related random func- 
tions indicates that the exposition does not attempt to 
discuss general aspects of the study of stationary 
processes but rather confines itself to the important 
but more limited aspect dealing with first and second 
order moment properties. The object apparently is to 
give a direct development of results on a heuristic 
basis supplemented by illustrations in terms of applica- 
tions and graphical representations in the first volume. 
The second volume consists of notes on the material 
developed in volume one together with an extensive 
set of references. The book starts with an introduction 
in which basic properties of distribution functions, 
probability densities and moments of random variables 
are mentioned. Random processes are discussed heu- 
ristically in the context of Brownian motion, shot noise, 
turbulence, electroencephalography as well as the 
other applications. (kr) 
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Naval Postgraduate School, Monterey, CA. 

Variance Reduction for Quantile Estimates in Sim- 
ulations Via Nonlinear Controls. 

Technical rept. 

P. A. Lewis, and R. L. Ressler. Apr 90, 35p Rept no. 
NPS55-90-09 


Linear controls are a well known simple technique for 
achieving variance reduction in computer simulation. 
Unfortunately the effectiveness of a linear control de- 
pends upon the correlation between the statistic of in- 
terest and the control, which is often low. Since statis- 
tics often have a nonlinear relationship with the poten- 
tial control variables, nonlinear controls offer a means 
for improvement over linear controls. This paper fo- 
cuses on the use of nonlinear controls for reducing the 
variance of quantile estimates in simulation. It is shown 
that one can substantially reduce the analytic effort re- 
quired to develop a nonlinear control from a quantile 
estimator by using a strictly monotone transformation 
to create the nonlinear control. It is also shown that as 
one increases the sample size for the quantile estima- 
tor, the asymptotic multivariate normal distribution of 
the quantile of interest and the control reduces the ef- 
fectiveness of the nonlinear control to that of the linear 
control. However, the data has to be sectioned to ob- 
tained an estimate of the variance of the controlled 
quantile estimate. Graphical methods are suggested 
for selecting the section size that maximizes the effec- 
tiveness of the nonlinear control. Keyword: Variance 
reduction, Quantiles; Nonlinear controls; Transforma- 
tion; ACE; Least-squares regression; Jackknifing. (kr) 
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Nonlinear Modeling of Time Series Using Multivar- 
iate Adaptive Regression Splines (MARS). 
Technical rept. 

P. A. Lewis, and J. G. Stevens. Apr 90, 38p Rept no. 
NPS-55-90-10 


MARS is a new methodology, due to Friedman, for 
nonlinear regression modeling. MARS can be concep- 
tualized as a generalization of recursive partitioning 
that uses spline fitting in lieu of other simple functions. 
Given a set of predictor variables, MARS fits a model 
in a form of an expansion of product spline basis func- 
tions of predictors chosen during a forward and back- 
ward recursive partitioning strategy. MARS produces 
continuous models for discrete data that can have 
multiple partitions and multilinear terms. Predictor vari- 
able contributions and interactions in a MARS model 
may be analyzed using an ANOVA style decomposi- 
tion. By letting the predictor variables in MARS be 
lagged values of a time series, one obtains a new 
method for nonlinear autoregressive threshold model- 
ing of time series. A significant feature of this exten- 
sion of MARS is its ability to produce models with limit 
cycles when modeling time series data that exhibit 
periodic behavior. In a physical context, limit cycles 
represent a stationary state of sustained oscillations, a 
satisfying behavior for any model of a time series with 
periodic behavior. Analysis of the Wolf sunspot num- 
bers with MARS appears to give an improvement over 
existing nonlinear Threshold and Bilinear models. (kr) 
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Reversed Residuals in Autoregressive Time Series 
Analysis. 

Technical rept. 

P. A. Lewis, and A. J. Lawrance. Apr 90, 16p Rept 
no. NPS-55-90-11 


Both linear and nonlinear time series can have direc- 
tional features, features which indicate that the series 
do not maintain identical statistical properties when 
the direction on the time scale is reversed. The main 
purpose of the present paper is to develop the analysis 
of these features and to indicate and illustrate how 
they can be used for the investigation and modelling of 
linear or nonlinear autoregressive statistical models. In 
particular, the aim of the paper is to introduce the idea 
of reversed residuais and to develop some of their 
properties. Particular pairs of reversed and ordinary re- 
siduals are shown to produce partial autocorrelation 
coefficients: quadratic types of partial autocorrelation 
coefficients are introduced to assess dependence as- 
sociated with nonlinear models which nevertheless 
have linear autoregressive (Yule-Walker) correlation 
structures. (kr) 
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North Carolina Univ. at Chapel Hill. Center for Sto- 

chastic Processes. 

Prediction Theory of Two-Parameter Stationary 

Random Fields. 

G. Kallianpur, and A. G. Miamee. Jan 90, 17p TR- 

178, TR-260, AFOSR-TR-90-0652 

Contract F49620-85-C-0144 

pot . Jnl. of Multivariate Analysis, v32 n1 p120-149 
an 90. 


The reprint develops the spectral theory correspond- 
ing to the various time domain Wold decompositions of 
a discrete two-parameter stationary second-order 
random field (ssorf). Appropriate Szego-type error for- 
mulas are established. Minimality and interpolability 
are defined for ssorf’s and sufficient spectral criteria 
for these are derived. Partial results are obtained 
which help to determine, via spectral methods, some 
of the multiplicities introduced by Kallianpur and Man- 
drekar in their time domain analysis of ssorf’s. Key- 
words: Second-order stationary random fields; Wold 
decomposition; Purely nondeterministic spectral de- 
composition; Concordance; Innovation; Minimality; 
Multiplicity. (jhd) 
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Survival Probability Function of a Target Moving 
along a Straight Line in a Random Field of Obscur- 
ing Elements. 

Technical rept. 

S. Zacks, and M. Yadin. 15 May 90, 19p TR-1, ARO- 
25347.1-MA 

Contract DAALO3-89-K-0129 


This study is focused on the problem of determining 
the survival probability of a moving target, which is 
under attack by a hunter. The target (vehicle, tank, 
etc.) is moving along a straight line path, which is par- 
tially obscured from the hunter by randomly distributed 
objects (trees, clouds, terrain objects, etc.). The target 
can be destroyed by the hunter only along the visible 
segments of the path. Visibility contact between the 
hunter and the target is needed for tau sub o time units 
for a shooting trial to occur. In any given shooting trial 
the probability that the target is destroyed is fixed. If 
the target survives a shooting trial, another identical 
trial may be attempted if continuous visibility for tau 
sub 0 time units is possible. If the target enters an ob- 
scured segment of the path, the shooting trials termi- 
nate, until visible segment of length L, its survival prob- 
ability can be approximated by the negative exponen- 
tial function exp(-qL), for suitably chosen constant q, 0 
< q < infinity. The problem is that the number of visi- 
ble segments on the moving path, between two speci- 
fied points P sub L and P sub U, and their lengths are 
random variables, whose distributions depend on the 
characteristics of the random field. This study is based 
on the model of a random Poisson field of obscuring 
elements. (kr) 
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Quantiles of Sums and Expected Values of Or- 
dered Sums. 

J. Liu, and H. A. David. 1989, 7p ARO-25836.5-MA 
Contract DAAL03-89-K-0010 

Pub. in Austral. J. Statist. v31 n3 p469-474 1989. 


Watson & Gordon (1986) investigated the relationship 
between the quantiles of a sum of independent contin- 
uous random variables and the sum of the individual 
quantiles. In this note some further results are ob- 
tained. Also corresponding relationships are devel- 
oped for the expected values of the order statistics of 
a sum, and for the sum of the expected values of the 
individual order statistics. Keywords: Inequalities; 
Order statistics; Sign changes; Totally positive func- 
tion. Reprints. (kr) 
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City Coll., New York. 
Consequences of Monotonicity for Markov Transi- 
tion Functions. 

Technical rept. 

M. Brown. 28 Feb 90, 47p CUNY-MB89-03, AFOSR- 
TR-90-0580 

Grant AFOSR-89-0083 


For an ergodic Markov chain we examine conditions 
for, and consequences of, monotonicity in time of a 
certain equation. The work has application to the study 
of asymptotic exponentiality of first passage time distri- 
butions, as well as the computation of separation dis- 
tance. (kr) 
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Stable Markov Processes. 

R. J. Adler, S. Cambanis, and G. Samorodnitsky. 
1990, 17p TR-203, AFOSR-TR-90-0654 

Contract F49620-85-C-0144 

Pub. in Stochastic Processes and their Applications, 
v34 p1-17 1990. 


Necessary conditions are given for a symmetric alpha- 
stable (S alpha S) process, 1 < alpha < 2, to be 
Markov. These conditions are then applied to find 
Markov or weakly Markov processes within certain im- 
portant classes of S alpha S processes: time changed 
Levy motion, scale mixed Gaussian processes, moving 
averages and harmonizable processes. Two stationary 
S alpha S Markov processes are introduced, the right 
and the left S alpha S Ornstein-Uhlenbeck processes. 
Some of the results are in sharp contrast to the Gaus- 
sian case alpha = 2. Reprints. (kr) 
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Direct Solutions of Kolmogorov’s Equations by 
Stochastic Flows. 

R. J. Elliott, and P. E. Kopp. 15 Aug 89, 11p AFOSR- 
TR-90-0591 

Contract AFOSR-86-0332 

Pub. in Jnl. of Mathematical Analysis and Applications, 
v142 n1 p26-34, 15 Aug 89. 


Probabilistic solutions of the Cauchy problem for Kol- 
mogorov’s forward and backward equations have 
been known for many years. Kunita uses stochastic 
flows associated with forward and backward stochas- 
tic differential equations to write down explicit forms of 
the solutions. In fact he uses both forms simultaneous- 
ly, in that he requires the backward equation for the 
forward process to solve the Kolmogorov backward 
equation, and the forward equation for the backward 
process to solve the Kolmogorov forward equation. In 
this note we indicate how solutions of the Kolmogorov 
equations can be obtained directly by differentiation in 
the time variable of a family of conditional expecta- 
tions. This is justified by differentiating inside the con- 
ditional expectation, using the properties of stochastic 
flows. Both the forward and backward Kolmogorov 
equations are considered. As noted the conditional ex- 
pectation is a solution of Kolmogorov’s equation be- 
cause the bounded variation term in its semi-martin- 
gale representation, using the Ito formula, is zero. Re- 
prints. (jhd) 
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Robustness, Diagnostics, Computing and Graph- 
ics in Statistics. 

Final rept. 1 Apr 89-31 Mar 90. 

W. Miller. 1990, 24p ARO-26717.1-MA-CF 

Grant DAAL03-89-G-0026 


The workshop on robustness, diagnostics, computing 
and graphics in statistics was held on July 21, 1989 - 
August 12, 1989. Robustness, Diagnostics volumes 1 
and 2 will appear in IMA Volumes in Mathematics and 
its Applications, Springer-Verlag, New York. Comput- 
ing and Graphics in Statistics will appear in IMA vol- 
umes in Mathematics and its Applications, Springer- 
Verlag, New York. (KR) 
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Correlation Structure of Stationary Bilinear Proc- 
esses. 

Research memo. 

H. H. Tigelaar. 1990, 20p FEW-427 


It is shown that the existence condition for stationary 
bilinear time series implies the stability condition for 
the embedded autoregressive model. An explicit ex- 
pression for the autocorrelation function of such bilin- 
ear processes is derived in terms of the coefficients of 
the model and the moments of the error process. It is 
shown that, in general, it is impossible to identify the 
model on the basis of second order properties of the 
observable process, without additional restrictions on 
the parameters. 
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Regression Metamodels for Simulation with 
Common Random Numbers: Comparison of Tech- 
niques. 

Research memo. 

J. P. C. Kleijnen. Jan 90, 46p FEW-426 


Multivariate linear regression is important in many 
fields; in the analysis of simulation results, such a re- 
gression (meta)model may apply if common pseudor- 
andom numbers are used. To test the validity of the 
specified regression model, Rao (1959) generalized 
the F statistic for lack of fit, whereas Kleijnen (1983) 
proposed cross-validation using Student's t statistic 
combined with Bonferroni’s — The paper re- 
ports on an extensive Monte Carlo experiment de- 
signed to compare these two methods. Whereas 
cross-validation is conservative, Rao’s test realizes its 
nominal alpha error and has high power. Once the re- 
gression model is validated, confidence intervals for 





the individual regression parameters are computed. 
The Monte Carlo experiment compares several confi- 
dence interval procedures. For simplicity’s sake, one 
may stick to Rao’s procedure, as it has good coverage 
probability and acceptable halfiength. 
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Dependent Main Part. 

Research memo. 

G. Nieuwenhuis. 1990, 30p FEW-430 


Let x sub i, sup (n); n a member of M(N), 1 = or <i = 
or < h(n)) be a double sequence of random variables 
with h(n) -> infinity as n -> infinity. Suppose that the 
sequence can be split into two parts: an m(n)-depend- 
ent sequence X sub i, m(n); n a member of M(N), 1 = 
or < i = or < h(n)) of main terms and a sequence (X 
tilde sub i, m(n); n a member of M(N), 1 = or <i = or 
< h(n)) of residual terms. Here (m(n)) may be un- 
bounded in M(N). Adding some conditions, especially 
on the residual terms, they consider central limit theo- 
rems for (X sub i, sup (n)) based on a theorem for m(n)- 
dependent sequences: The results are of special inter- 
est when score functions are involved, for instance in 
rank-based procedures. 
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Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. 

Prophet Inequality for Independent Random Varia- 
bles: Reward Sequences with a Discount Factor. 
F. Boshulzen. Sep 89, 13p WS-55 


Let Z(1),...,Z(n) be a sequence of independent (0,1)- 
valued random variables and let X(i) :=i sup(-1) Z(i), 
i=1,..., n. A complete comparison is made between 
the optimal stopping value V(X(1),....X(n)) = sup 
(EX(tau) : tau is a stopping time for X(1),...,X(n)) and 
E(max X(i)). In fact it is shown that the set ((x,y):x = 
V(X(1),....X(n)), y = E(max X(i)), X(i) = i sup(-1)Z(i), for 
some sequence of independent (0,1)-valued random 
variables Z(1),...,.Z(n)) is precisely the set ((x,y) : x = or 
< y = or < Gamma(x), 0 = or < x = or < 1)), where 
Gamma(x) is explicitly given. 
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PB90-253022/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Optimality of a New Class of Adjusted Orthogonal 
Designs. 

Memorandum rept. 

S. Bagchi, and E. E. M. van Berkum. Dec 89, 16p 
MEMO-COSOR-89-34 

Prepared in cooperation with Indian Statistical Inst., 
Calcutta. 


The authors define a new class of adjusted orthogonal 
row-column designs, termed lattice-LBD. These are 
shown to be E-optimal in the class of all connected 
row-column designs. Methods of construction of such 
designs are also provided. 


General 
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EG and G Idaho, Inc., Idaho Falls. 
RELAP5/MOD3 computer code. 
W. L. Weaver. 1989, 16p EGG-M-89393, CONF- 
8909248-2 

Contract ACO7-761D01570 

International RETRAN meeting (6th), Arlington, VA 
(USA), 18-20 Sep 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


RELAP5/MODS is a pressurized water reactor (PWR) 
system analysis code being developed jointly by the 
U.S. Nuclear Regulatory Commission (USNRC) and a 
consortium consisting of several of the countries and 
domestic organizations that are members of the Inter- 
national Code Assessment and Applications Program 
(ICAP). The mission of the RELAP5/MODS code de- 
velopment program is to develop a code version suita- 
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ble for the analysis of all transients and postulated ac- 
cidents in PWR systems including both large and small 
break loss of coolant accidents (LOCA’s) as well as 
the full range of operational transients. Although the 
emphasis of the RELAP5/MOD3 development is on 
large break LOCA, improvements to existing code 
models, based on the results of assessments against 
small break LOCA and operational transient test data, 
are also being made. This paper discusses the new 
code models as well as improvements to existing 
models. 13 refs., 6 figs., 1 tab. (ERA citation 
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AD-A222 760/1/GAR 

Illinois Univ. at Urbana-Champaign. 
Retrieval of Information from Secondary Memory: 
A Review and New Findings. 

Final rept. Sep 87-Mar 88. 

D. L. Strayer, and A. F. Kramer. Dec 89, 195p 
AAMRL-TR-88-041 

Contract F33615-84-D-0505 


Memory search was compared when the memorized 
items were either in primary or secondary memory. 
Distractor tasks were used to require secondary 
memory storage during a memory retrieval task. The 
additive effects of memory load and delay support the 
interpretation of separate retrieval and memory search 
processes. In a second experiment, event related po- 
tentials were used to examine the hypothesis that the 
increase in reaction time from primary to secondary 
memory was due to the insertion of a retrieval process 
prior to memory comparison. P300 latency data sug- 
gest that stimulus evaluation and response related 
processing are both affected by delay. Keywords: 
Brain evoked potentials, Motor responses, Human 
brain. (kr) 
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California Inst. of Tech., Pasadena. Dept. of Chemistry. 
Imaging and Spectroscopy of Small Molecules by 
Scanning Tunneling Microscopy. 

Rept. for 1 Jun 89-31 May 90. 

J. D. Baldeschwieler. 25 May 90, 21p 

Contract N00014-88-K-0214 


Ultra-high vacuum (UHV)-scanning tunneling micros- 
copy was used to image for the first time an individual 
double helix of deoxyribonucleic acid with atomic reso- 
lution(1,2). In this study, DNA was deposited onto a 
highly oriented pyrolitic graphite (HOPG) surface with- 
out chemical modification and imaged with an STM to 
reveal structure down to the atomic-scale. The images 
represent the hightest magnification of a single mole- 
cule of DNA by any technique to date. The goal was to 
explore the effects of surface defects on the electronic 
structure of semiconductors. Keywords: Microscopy, 
Optics, Semiconductors, Physical chemistry, imaging 
adsorbates, Scanning Tunneling Microscopy(STM), 
Spectroscopy, Molecules, DNA. (jg) 
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Evidence for Chemoreception in Squid Olfactory 


Organ. 

Annual rept. May 89-May 90. 

W. F. Gilly, F. T. Horrigan, and M. T. Lucero. 29 May 
90, 26p 

Contract N00014-89-J-1744 


We have examined the effects of chemical stimuli on 
the putative olfactory organ of the squid Loligo opales- 
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cens. Chemosensory capabilities were studied both at 
the behavioral level in living squid and at the individual 
receptor cell level using whole-cell voltage clamp. We 
found that low concentrations of certain test sub- 
stances reproducibly elicited escape responses in 
living, restrained squid. Taking advantage of this link 
between chemoreception and motor pathways, we 
were able to map the region of highest chemosensiti- 
vity directly to the olfactory organ which is a small knob 
located in an ear-like flap lateral to each eye. ‘Ablation’ 
experiments, which were performed by treating the ol- 
factory organ with a local anesthetic, further confirmed 
that the olfactory organ was the site of chemorecep- 
tion. In examining isolated receptor cells, we found at 
least three morphologies, similar those described by 
Emery in ultrastructural studies (1975). Voltage clamp 
experiments on the iwo most common cell types (pyri- 
form and floriform) showed that they contain neuronal- 
like Na and K channels. Keywords: Squid; Olfaction; 
Behavior; Chemoreceptor cells; lon channels; Electro- 
physiology; Escape response motor control jet-propul- 
sion; Signal transduction. (jes) 
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Development of Synthetic Catalysts for Peptide 
Bond Cleavage Synthesis and Compiete Kinetic 
Analysis of Compounds 6A, 7A, 8A. 

Final rept. 

K. Mertes, and P. |. Bowman. 15 May 90, 10p 


Synthetic mimics for carboxypeptidase A will be syn- 
thesized and the structural and chemical factors re- 
sponsible for catalytic peptidase activity will be probed. 
Ditopic macrocyclic receptors have been designed 
which incorporate the salient features of the enzyme 
analog, namely high affinity complex formation, gener- 
al base and general acid catalysis, and covalent catal- 
ysis. Once synthesized the resulting macrocycle-metal 
ion complexes should non-specifically promote the hy- 
drolysis of C-terminal peptide bonds. The initial macro- 
cycles will have several types of coordination sites: ni- 
ps hay mips Ager ne ammonium and ether 
oxygens. One side of the ditopic receptor will preferen- 
tially bind zinc(II) ion, the other peptide substrate. Key- 
words: Enzyme mimics, Supramolecular, Carboxypep- 
tidase A, Polyammonium macrocycies, Synthetic cata- 
lysts, Peptide bond cleavage, Kinetic analysis, Ring 
systems. (jg) 
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Spatial Relationships between Drug Binding Sites 
on the Surface of the Acetyicholine Receptor. 
Annual rept. 15 Sep 85-14 Sep 86. 

D. A. Johnson. 15 Oct 86, 50p 

Contract DAMD17-84-C-4187 


This report is divided into three sections dealing with 
the development of fluorescent probes of the nicotinic 
acetylcholine receptor (AChR). Section | summarizes 
our characterization of the interaction of ethidium with 
the noncompetitive inhibitory (NCI) site identified by 
phencycliding (PCP) binding. Due to an incomplete un- 
derstanding of the interrelation ship between the agon- 
ist/antagonist and NCI sites on the AChR, ethidium 
was Originally thought only to interact with the agonist/ 
antagonist sites. However, we show that ethidium, 
indeed, binds selectively to the NCI site when the 
AChR is in the desensitized state. Section || deals with 
our efforts to convert the a-toxin-bound AChR to the 
desensitized state with butanol. Our hope was that, if 
the a-toxin bound could be converted to the desensi- 
tized state, ethidium could be utilized in conjunction 
with specifically labelled a-toxins to measure the dis- 
tances between agonist/antagonist and NCI site. Key- 
words: Acetylcholine receptor, Cobra a-toxin, Fluores- 
cein isothiocyanate, Ethidium, Anesthetics, Fluores- 
cence. (JES) 
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Automated assays for catalase, glutathione peroxi- 
dase, glutathione reductase, and superoxide dismu- 
tase are presented. The assay for catalase is based on 
the peroxidatic activity of the enzyme. The glutathione 
peroxidase and reductase assays measure the con- 
sumption of nicotinamide adenine dinucleotide follow- 
ing the reduction of t-butyl hydroperoxide and oxidized 
glutathione, respectively. The assay for superoxide 
dismutase is based on the reduction of cytochrome c. 
All assays utilize the Cobras FARA clinical automated 
analyzer and provide considerable time savings over 
the manual assays. Keywords: Superoxide dismutase, 
Catalase, Glutathione peroxidase, Cells, Oxygen radi- 
cal, Toxicity, Endogenous antioxidant, Enzymes, SOD, 
CAT, GP, GR, Reprints. (jg) 
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Biological Tissue Sensors. 

J. Liu, and M. Luo. 19 Apr 90, 18p Rept no. FTD- 
ID(RS)T-0095-90 

Trans. of Chengdu Kejidaxue Xuebao (China) n2 p139- 
146 1988. 


This paper describes the structure of a tissue elec- 
trode and the optimal pH conditions, as well as the 
effect of factors such as glycerine and the diameter of 
the nylon net holes on tissue electrodes. It also under- 
takes a comparison between tissue electrodes and 
other varieties of biological electrodes. It presents an 
example of the practical application of tissue elec- 
trodes. From this example it can be seen that tissue 
electrodes have broad prospects for application in bio- 
medicine. (JES) 
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Effects of Bacterial Lipopolysaccharide and Cal- 
modulin on Ca(2+)-ATPase and Calcium in Human 
Natural Killer Cells, Studied by a Combined Tech- 
= of Immunoelectron Microscopy and Ultracy- 


istry. 
Journal article. 
Y. H. Kang. 1990, 13p Rept no. NMRI-90-27 
Pub. in Jnl. of Histochemistry and Cytochemistry, v38 
n3 p359-370 1990. 


Our previous studies indicate that bacterial lipopoly- 
saccharide (LPS) enhances natural killer (NK) cell-me- 
diated cytotoxicity and increases intracellular calcium 
(Ca2(+)) in hepatocytes. Calmodulin (CAM) regulates 
(Ca2(+))-ATPase activity, intracellular (Ca2(+)), and 
is also implicated in NK cell-mediated cytolysis. In the 
present work, the effects of LPS and CAM on (Ca(-+)). 
ATPase and intracellular (Ca2(+)) in human NK cells 
were studied by a combined technique of immunogold 
electron microscopy and ultracytochemistry. Peripher- 
al blood mononuclear cells were treated with 100 mi- 
crograms per millimeter E. coli (0111:B4) LPS and/or 5 
micrograms per millimeter CAM in RPMI 1640 medium 
at 37 deg C for 1 or 4 hr. Keywords: Lipopolysacchar- 
ide; Calmodulin; Ca2(+-)-ATPase; NK cell; Immunoe- 
lectron microscopy; Cytochemistry; Reprints; Bio- 
chemistry. (jg) 
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Beta-Endorphin Modulates T-Cell intracellular Cal- 

cium Flux and c-myc Expression via a Potassium 

Channel. 

Journal article. 

C. J. Hough, J. |. Halperin, D. L. Mazorow, S. L. 

— and D. B. Millar. 1990, 10p Rept no. NMRI- 
5 

Pub. in Jni. of Neuroimmunology, v27 p163-171 1990. 


To characterize the effect of beta-endorphin on T-lym- 
phocyte activation, we examined its influence on mem- 
brane currents, intracellular calcium flux, and c-myc 
mRNA levels during mitogenic stimulation of Jurkat 
cells. While beta-endorphin weakly enhanced voltage- 
activated K(+) currents of Jurkat cells by itself, it sup- 
pressed these currents in the presence of mitogen. 
Naloxone, by itself, also enhanced K(+) current ampli- 
tude, but in the presence of mitogen partially reversed 
the suppressive effect of beta-endorphin. A 5-30 min 
exposure to beta-endorphin resulted in an increase in 
the rate of mitogen-stimulated intracellular calcium re- 
lease and an increase in c-myc mRNA levels relative 
to controls. Lo’ exposure (1-2 h) to beta-endorphin 
retarded intracellular calcium release, and suppressed 
c-myc expression. The suppressive effects were re- 
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versed by naloxone and mimicked by the K(+) chan- 
nel blocker, tetraethylammonium ion. These data sug- 
gest that opiate receptors and K(+) channels of Jurkat 
cells are functionally coupled in a way that modulates 
intracellular calcium release and c-myc expression - 
two key processes in T-cell mitogenesis. Keywords: 
Beta-endorphin, T-lymphocyte activation, K(+) chan- 
nel, Calcium flux, C-myc expression, Tetraethylam- 
monium chloride, Potassium, Opiate neuropeptides, 
Medical research, Reprints. (jg) 
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CD28 Ligation in T-Cell Activation: Evidence for 
Two Signal Transduction Pathways. 

Journal article. 

J. A. Ledbetter, J. B. Imboden, G. L. Schieven, L. S. 
Grosmaire, and P. S. Rabinovitch. 1 Apr 90, 10p 
Rept no. NMRI-90-26 

Pub. in Blood, v75 n7 p1531-1539, 1 Apr 90. 


The CD28 homodimer is thought to function as a signal 
transducing receptor during activation of T cells. Evi- 
dence is presented that the degree of aggregation of 
CD28 on the cell surface regulates two distinct CD28- 
associated signals. Binding of bivalent CD28 mono- 
clonal antibody (MoAb) 9.3 upregulates lymphokine 
production by messenger RNA (mRNA) stabilization, 
without direct initiation of lymphokine mRNA transcrip- 
tion. This signal was not dependent on inositol phos- 
pholipid production or activation of a protein tyrosine 
kinase (PTK). In contrast, further crosslinking of CD28 
on the cell surface rapidly induced formation of large 
amounts of inositol trisphosphate (InsP3) and in- 
creased cytoplasmic calcium concentration ((Ca2+ )i), 
but did not stimulate PTK. CD28 crosslinking directly 
activated a subset of resting T cells, since CD25 (inter- 
leukin (IL)-2 receptor alpha chain) mRNA was rapidly 
induced in purified T cells, and proliferation, even with- 
out addition of exogenous IL-2, was sometimes ob- 
served. Keywords: Reprints, Medical research, CD28, 
T-Lymphocyte, Signal transduction, Phosphilipase-C, 
Tryosine phosphorylation, Ligation, T-Cell activation, 
PTK, Phorbol-12-myristate-13-acetate (PMA). (jg) 
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Insulin and Beta Adrenergic Effects during Endo- 
toxin Shock: In vivo Myocardial Interactions. 
Journal article. 

W. R. Law, M. P. McLane, and R. M. Raymond. 
1990, 10p Rept no. NMRI-90-33 

Pub. in Cardiovascular Research, v24 p72-80 1990. 


Catecholamine concentrations are raised during endo- 
toxin shock and may be responsible for myocardial in- 
sulin resistance in such a condition. The purpose of 
the investigation was to examine the effect of insulin 
on myocardial contractility and glucose uptake in the 
presence of beta adrenergic blockade during endo- 
toxin shock. The findings confirm that the myocardium 
becomes less responsive to the glucose uptake stimu- 
lating and positive inotropic effects of insulin during en- 
dotoxin shock. The data show that beta adrenergic ac- 
tivity is responsible for the increased contractile state 
of the heart during acute endotoxin shock, but is not 
the cause of the observed insulin resistant state. Key- 
words: Stress physiology, Insulin, Adrenergic effects, 
Endotoxin shock, Myocardial interactions, Trauma, 
Sepsis, Heart, Reprints. (jg) 
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Annals of the New York Academy of Sciences. 
Volume 587. Micronutrients and Immune Func- 
tions, Cytokines and Metabolism. 

A. Bendich, and R. K. Chandra. 15 May 90, 391p 
Availability: The New York Academy of Sciences, 2 
East 63rd St., New York, NY 10021. No copies fur- 
nished by DTIC/NTIS. 


Table of Contents: Vitamins and the Immune System; 
Micronutrients and Immune Functions: An Overview; 
Vitamin A Status, Resistance to Infection, and Child- 
hood Mortality; The Role of Vitamin E in Immune Re- 
sponse and Disease Resistance; Vitamin C and Gellu- 
lar Immune Functions: Protection against Hypochlo- 
rous Acid-Mediated Inactivation of Glyceraldehyde-3- 
Phosphate Dehydrogenase and ATP Generation in 
Human Leukocytes as a Possible Mechanism of As- 
corbate-Mediated Immunostimulation; Effect of Vita- 
min B6 on Immunocompetence in the Elderly; the Clini- 


cal Significance of Micronutrients in Relation tc 
Immune Functions; Micronutrient Status and Immune 
Function in Tuberculosis; Micronutrient Deficiency and 
Neutrophil Function in Sickle-Cell Disease; Micronu- 
trient and Lipid Interactions in Cancer; the Effect of 
Carotenoids on the Antitumor Immune Response in 
Vivo and In Vitro with Hamster and Mouse Immune Ef- 
fectors; Minerals and Immunity: Introduction; and 
Physiological and Pharmacological Effects of Zinc on 
Immune Response. Keywords: Selenium, Iron, Copper 
deficiency, Immunotoxic effects, Lead, Antioxidant mi- 
cronutrients, Cytokines and Metabolism, Human Im- 
munodeficiency Virus (HIV), Aging(Physiology), Auto- 
immune disease, Smokers, Infant nutrition, Human 
milk, — infections, Micronutrient safety, Sympo- 
sia. (JG) 
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Neuropeptides and Immunopeptides: Messengers 
in a Neuroimmune Axis. Volurme 594. Annals of the 
New York Academy of Sciences. 

M. S. O’Dorisio, and A. Panerai. 8 Jun 90, 518p 
Availability: The New York Academy of Sciences, 2 
East 63rd St., New York, NY 10021. PC $113.00. No 
copies furnished by DTIC/NTIS. 


Interactions between the nervous, endocrine and 
immune systems require a complex communication 
network. As a first step in understanding this network, 
we have organized a symposium to focus on the pep- 
tides that serve as messengers in this communication 
pathway. The first session of this symposium focuses 
on the role of neuropeptides in modulation of the 
immune response. We then turn our attention to the 
role of hormones in both the central nervous system 
and the immune response. To complete the neuro- 
endo-immune axis, we discuss the role of the cyto- 
kines that interact with neurons to regulate both neuro- 
transmitter and hormone release. Though these sec- 
tions have been arbitrarily divided into neuropeptides, 
peptide hormones, and immunopeptides, we hope you 
will read this volume thinking of peptides as global 
messengers in the neuroimmune communication net- 
work. Keywords: Symposia; Medical research; Human 
pathophysiology; Depression; Stress(Physiology); 
Immuno suppression; Immunotherapy of malignancy;; 
Intestinal transplantation; Neurotropic viruses; HIV; 
Human Immunodeficiency Virus. (jg) 
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Impedance Analysis of Surface-Bound Biomem- 
branes. 

Technical rept. 

J. Li, N. W. Downer, and H. G. Smith. 8 Jun 90, 4p 
Rept no. TR-3 

Contract N00014-88-C-0193 


Electrochemical impedance analysis was used to 
characterize biomembrane structures formed on Sili- 
con/Silicon Dioxide, Titanium Dioxide, Indium/Tin 
Oxide and Platinum electrode surfaces by detergent 
dialysis. A model equivalent circuit is proposed to de- 
scribe the membrane/electrode interface. The data 
suggest that the surface structure is a single mem- 
brane layer with resistance of 800 ohms per centime- 
ters squared and capacitance of 550 nf/cm2. Key- 
words: AC impedance, Biomembranes, Lipid, Elec- 
trode, Biosensor, Surface-bound, Cells, Proteins, 
ee Rhodopsin, Octylglucosides. 
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Neuroendocrine Responses to Hypertonic Saline/ 
Dextran Resuscitation. 

C. E. Wade, J. P. Hannon, J. A. Loveday, R. I. 
Coppes, and V. L. Gildengorin. Apr 90, 24p Rept no. 
LAIR-451 


The neuroendocrine responses to resuscitation with 
7.5% hypertonic saline/6% Dextran-70 (HSD) follow- 
ing ne hypotension were evaluated in con- 
scious swine. Following hemorrhage, animals received 
4 milliliters per kilogram of HSD (n=6) or 0.9% saline 
(n=8). Administration of normal saline did not alter 
cardiovascular function nor attenuate an increase in 
hormones, HSD rapidly improved cardiovascular func- 





tion and acutely decreased ACTH, PRA (Plasma Renin 
Activity), cortisol, norepinephrine (NE), epinephrine 
(E), aldosterone and lysine vasopressin levels (LVP). 
The initial decrease in ACTH (adrenocorticotropic hor- 
mone), cortisol and aldosterone levels was due primar- 
ily to hemodilution associated with the expansion of 
plasma volume. The reductions in NE, E, LVP and PRA 
were greater than those attributed to hemodilution 
alone. Values for LVP, NE and E remained at values 
below those at the end of hemorrhage, but greater 
than basal levels, while PRA returned to values similar 
to these at the end of hemorrhage. Keywords: HSD, 
Neuroendocrine responses, Hypertonic saline/Dex- 
tran, Resuscitation, Hemorrhage, Cardiovascular func- 
oo Blood, Hypotension, Medical research, Anatomy. 
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Journal article. 

M. R. Seggel, M. Y. Yousif, R. A. Lyon, M. Titeler, 
and B. L. Roth. 1990, 6p Rept no. NMRI-90-34 
a Jnl. of Medicinal Chemistry, v33 n3 p1032-1036 


With ketanserin as the radioligand, structure-affinity re- 
lationships (SAFIRs) for binding at central 5-HT2 sero- 
tonin receptors (rat frontal cortex) were examined for a 
series of 27 4-substituted 1-2,5-dimethoxyphenyl)-2- 
aminopropane derivatives (2,5-DMAs). The affinity (Ki 
values) ranged over a span of several orders of magni- 
tude. It appears that the lipophilic character of the 4- 
position substituent plays a major role in determining 
the affinity of these agents for 5 HT2 receptors, 2,5- 
DMAs with polar 4-substituents (e.g. OH, NH2, COOH) 
display a very low affinity for these receptors, whereas 
those with lipophilic functions display a significantly 
higher affinity. The results of these studies prompted 
us to synthesize and evaluate examples of newer lipo- 
philic derivatives and several of these (e.g. n-hexyl, n- 
octyl) bind with very high (Ki values = 2.5 and 3 nM, 
respectively) affinities at central 5-HT2 sites. Although, 
2,5-DMAs are generally considered to be 5-HT2 agon- 
ists, preliminary studies with isolated rat thoracic aorta 
suggest that some of the more lipophilic derivatives 
(e.g. the n-hexyl and n-octyl derivatives) are 5-HT2 an- 
tagonists. Reprints. 
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A crude preparation of Aspergillus niger (beta)-glucosi- 
dase(27.5 cellobiase units mg(sup (minus)1)protein at 
pay oer PH 5.0) was immobilized on concanava- 
lin A-Sepharose (CAS). The cellobiase activity of the 
immobilized enzyme was 1334 units mg(sup (minus)1) 
dried CAS or 108 units mL(sup (minus)1) of CAS gel. 
The (beta)-glucosidase-CAS complex was entrapped 
within cross-linked propylene glycol alginate/bone 
gelatin gel spheres that possessed between 0.67 and 
2.35 cellobiase units mL(sup (minus)1) spheres de- 
pending on their size. The effect of cellobiase concen- 
tration (10 to 300 m(und M)) on the activity of native, 
immobilized, and gel-entrapped enzyme was deter- 
mined and found that concentrations of celiobiase be- 
tween 10 and 180 m(und M) cellobiase were not inhibi- 
tory to the entrapped enzyme, unlike that found to 
occur with the native and immobilized enzyme. Exoge- 
nous ion addition was not necessary to maintain the 
structural integrity of the spheres which were stable for 
4 days at 40(degrees)C. 9 refs., 3 figs. 
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eee of AMS to the biomedical sciences. 

J. S. Vogel, B. L. Gledhill, |. D. Proctor, K. W. 
Turteltaub, and D. E. Nelson. 18 Apr 90, 16p UCRL- 
102985, CONF-900491-5 

Contract W-7405-ENG-48 

International conference on accelerator mass spec- 
trometry (5th), Paris (France), 23-27 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Radioisotopic tracers are a useful tool in numerous 
areas of biomedical research, including metabolism, 
pharmacokinetics, and the detailed study of biomole- 
cular interactions. Accelerator mass spectrometry was 
suggested as a tool for the biomedical sciences shortly 
after its invention, but few attempts to use its sensitivi- 
ty in such research have been reported. We have ex- 
amined some of the strengths and limitations of the 
technique and find that AMS has a sensitivity advan- 
tage over decay-counting for the long-lived radioiso- 
topes and for shorter-lived, common radiotracers. The 
advantage can be translated into the use of much 
smaller sample sizes and much lower radioisotope 
concentrations, both of which present new opportuni- 
ties for biochemical tracing and human research. New 
approaches to separation and preparation of the mate- 
rial to be assayed for radiotracers will be developed to 
take advantage of the sensitivity and specificity. Most 
biochemical laboratories have used radioactive iso- 
topes as tracers and their facilities have been contami- 
nated with unacceptably high levels of these tracers. 
Careful protocols and/or new facilities are required to 
prevent contamination of the AMS samples. 23 refs., 3 
figs. (ERA citation 15:033196) 
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DE90010880/GAR PC A02/MF A01 
Ohio State Univ. Research Foundation, Columbus. 
Molecular characteristics of the lignin forming per- 
oxidase. Progress report. 

L. M. Lagrimini. 1990, 10p DOE/ER/14004-1 
Contract FG02-89ER14004 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Since this manuscript was submitted we have conduct- 
ed a more thorough physiological analysis of water re- 
lations in wild-type and peroxidase overproducing 
plants. These experiments include pressure bomb, 
plasmolysis, and membrane integrity analysis. We are 
also in the process of analyzing other phenotypes in 
peroxidase overproducer plants such as excessive 
browning of tissue, the rapid death of tissue in culture, 
and poor germination of seed. Transformed plants of 
Nicotiana tabacum and Nicotiana sylvestris were ob- 
tained which have peroxidase activity 3--7 fold lower 
than wild-type plants. This was done by introducing a 
chimeric gene composed of the CaMV 35S promoter 
and the 5’ half of the tobacco anionic peroxidase 
cDNA in the antisense RNA configuration. A manu- 
script which describes this work is being written, and 
will be submitted for publication in January 1990. The 
anionic peroxidase gene has been cloned by hybridiza- 
tion to the cloned cDNA. The entire gene is contained 
on an 8.7kb fragment within a lambda phage clone. 
Several smaller DNA fragments have been subcloned, 
and some have been sequenced. One exon within the 
coding sequence has been sequenced, along with the 
partial sequence of two introns. Further sequencing is 
being carried-out to identify the promoter, which will be 
later joined to a reporter gene. 6 figs. (ERA citation 
15:033195) 
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Octopamine and Serotonin in the Brain-Corpus 
Cardiacum Axis of the Locust (Octopamine en Se- 
rotonin in de Hersenen-Corpus Cardiacum-as van 
de Afrikaanse Treksprinkhaan). 

Doctoral thesis. 

P. N. M. Konings. c1990, 105p 

Summary in Dutch. 


The aim of the thesis is to investigate the innervation 
of the adipokinetic cells and to identify regulatory sub- 
stances involved in the regulation of adipokinetic hor- 
mone secretion in the African locust, Locusta migra- 
toria. Lucifer yellow as a fluorescent neuroanatomical 
tracer was applied to obtain detailed information about 
the axonal projections within the corpus cardiacum, in 
an attempt to gain greater insight into the innervation 
of the adipokinetic cells. The presence of serotonin in 
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the corpus cardiacum is described in a number of in- 
sects. Therefore, serotonin may have a role in the reg- 
ulation of adipokinetic hormone release. The seroton- 
inergic innervation of the corpus cardiacum was inves- 
tigated by using Lucifer yellow in combination with anti- 
serotonin immunocytochemistry. Data in literature 
have suggested that the lateral secretomotor cells reg- 
ulate the activity of the adipokinetic cells with the use 
of octopamine as a neurotransmitter. With an antise- 
rum raised against octopamine, the distribution of oc- 
topamine in brain, corpus cardiacum and metathoracic 
ganglion of Locusta migratoria and Schistocerca gre- 
garia was investigated. The presence of octopamine 
receptors in the brain and corpus cardiacum of Lo- 
custa migratoria was investigated by direct binding 
studies with (sup 3H)octopamine. 
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Technische Hogeschool Delft (Netherlands). Dept. of 
Microbiology and Enzymology. 

Quinoprotein Glucose Dehydrogenase and the b- 
Type ochromes of ‘Acinetobacter caicoaceti- 
cus’ L.M.D.79.41. 

Doctoral thesis. 

P. Dokter. 16 Nov 87, 115p 

Sponsored by Ministerie van Economische Zaken, The 
Hague (Netherlands). 


Glucose dehydrogenase (GDH) is an NAD(P)-inde- 
pendent dehydrogenase, which is found in several 
bacteria. The cofactor of the enzyme is the recently 
discovered pyrroloquinoline quinone (PQQ). The enzy- 
mology of quinoproteins (' -containing proteins), in- 
cluding their function in incomplete bacterial oxida- 
tions, is hardly investigated so far. Generally it is postu- 
lated that ubiquinone is the primary electron acceptor 
of NAD(P)-independent dehydrogenases. For a 
number of quinoproteins in methylotrophic bacteria, 
however, the primary electron acceptor is cytochrome 
c. This cannot be the case for GDH of bacteria like 
Escherichia coli and Acinetobacter calcoaceticus 
since they do not contain such a c-type cytochrome. 
To shed more light on the characteristics of the GDH 
from A. calcoaceticus and on the components which 
are involved in the subsequent electron transfer reac- 
tions, the components were isolated and character- 
ized. In the thesis the results of the investigations are 
presented. 
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PB90-252214/GAR PC E05/MF E05 
College de France, Paris. Lab. de Biochimie Cellulaire. 
Cultures de Cellules Neuronales et Gliales: Sys- 
teme Modele dans |’Etude de Expression des 
Canaux Na V: ints et des Recepteurs 
Cholinergiques Muscariniques (Neuronal and Glial 
Cell Cultures: A Model System for Studying Ex- 
pression of Na Voltage- t Canals and 
Muscarinic Cholinergic Receptors). 

Final rept. 

Y. Berwald-Netter. 1990, 30p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


The Cellular Biochemistry Lab has been studying 
membrane components of central nervous system 
cells and their evolution during ontogenesis and 
neuron development in culture for several years. Two 
types of membrane structures were chosen for study: 
(1) Na voltage-dependent channels, because of their 
wide distribution within neuron cells and their primordi- 
al role in information transmission in the nervous 
system; (2) Muscarinic cholinergic receptors, as exam- 
ples of phenotypic specialization in the neuronai mem- 
brane and because of their importance in mediating 
many physiological and cognitive functions. Descrip- 
tion of the two membrane macromolecular systems 
and research results are presented in the report. 
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Role of acyl carrier protein isoforms in plant lipid 
metabolism. Progress report. 

1990, 7p DOE/ER/13729-2 

Contract FG02-87ER13729 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Although acyl carrier protein (ACP) is the best studied 
protein in plant fatty acid biosynthesis, the in vivo 
forms of ACPs and their steady state pools have not 
been examined previously in either seed or leaf. Infor- 
mation about the relative pool sizes of free ACP and its 
acyl-ACP intermediates is essential for understanding 
regulation of de novo fatty acid biosynthesis in plants. 
In this study we utilized antibodies directed against 
spinach ACP as a sensitive assay to analyze the acyl 
ag while they were still covalently attached to 
CPs. 4 refs., 4 figs. (ERA citation 15:033194) 
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Washington Univ., St. Louis, MO. 
Hydroxyproline-rich glycoproteins of the plant cell 
wall. Progress report, June 1989-June 1990. 

J. E. Varner. 1990, 4p DOE/ER/13255-6 

Contract FG02-84ER13255 

Sponsored by Department of Energy, Washington, DC. 
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We are studying the chemistry and architecture of 
plant cells walls, the extracellular matrices that taken 
together shape the plant and provide mechanical sup- 
port for the plant. Cell walls are dynamic structures 
that regulate, or are the site of, many physiological 

processes, in addition to being the cells’ first line of 
Sotenee against invading pathogens. In the past year 
we have examined the role of the cell wall enzyme 
ascorbic acid oxidase as related to the structure of the 
wall and its possible interactions with hydroxyproline- 
rich glycoproteins of the wall. (ERA citation 
15:033193) 
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DE90010963/GAR PC A04/MF A01 
Arizona Univ., Tucson. Dept. of Biochemistry. 
Chiorophyil photochemistry in microheterogen- 
eous media. 


G. Tollin. 11 Dec 89, 62p DOE/ER/13631-17 
Contract FG02-86ER13631 
Sponsored by Department of Energy, Washington, DC. 


The photochemical properties of chlorophyll have re- 
ceived wide attention as a consequence of the primary 
role of this pigment in the energy conversion events of 
biological photosynthesis. Recent interest has shifted 
to the study of a variety of microheterogeneous sys- 
tems. In the context of the present review, microheter- 
Ogeneous media refers to the following: lipid bilayers, 
either vesicular or planar; detergent micelles; microe- 
mulsions; and various miscellaneous systems such as 
polyethylene beads and cellulose nitrate filters. Atten- 
tion will be focused primarily on those photochemical 
process and mechanisms which are unique to micro- 
heterogeneous systems, and which are especially rel- 
evant to energy conversion and storage. 113 refs. 
(ERA citation 15:032279) 
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Cornell Univ. Agricultural Experiment Station, Ithaca, 
NY. Dept. of Agronomy. 

Effects of freezing and cold acclimation on the 
plasma membrane of isolated protoplasts. 
Progress rept. 

P. L. Steponkus. 1990, 7p DOE/ER/13214-4 
Contract FG02-84ER13214 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The goals of this project are to provide a mechanistic 
understanding of freeze/dehydration induced meso- 
morphic phase transitions if the plasma membrane of 
winter cereals. Topics discussed include freezing toler- 
ance, hydration characteristics of plasma membrane 
lipids force-distance relationships of lipid bilayers, and 
phase behavior of plasma membrane lipids. (KD) (ERA 
Citation 15:036063) 
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Los Alamos National Lab., NM. 
Expert systems for flow cytometry data analysis: 
A preliminary report. 

Hee rept. 

Salzman, C. C. Stewart, and R. E. Duque. 
1990, 8p LA-UR-90-1438, CONF-900140-24 
Contract W-7405-ENG-36 
SPIE optics, electro-optics and laser applications in 
science and engineering confererce and exhibition, 
Los Angeles, CA (USA), 15-19 Jan 1990. Sponsored 

by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Flow Cytometry has become an accepted technique in 
the clinical laboratory for rapid imnmunophenotyping of 
patient blood samples. Multiple, fluorescent labeled 
monoclonal antibodies are used to tag the cetis, which 
are then analyzed one at a time at rates of several 
thousand cells a second. Patient samples are proc- 
essed through the flow cytometer at more than one a 
minute. Clinicians are ry per ey by the large 
amount of data that must be analyzed to provide the 
information needed to assist in disease diagnosis. An 
expert system is being developed to assist clinicians in 
analyzing this multivariate flow cytometry data. The 
data from each sample are processed by a ae 
algorithm, which finds the means of the distinct ce 
subpopulations in a sample. These mean values of flu- 
orescence are translated into words such as “nega- 
tive,” “dim” and “bright” and the words are combined 
into patterns that are matched against the premises on 
the left hand side of the rules used to identify the dis- 
ease ——” This is a report of work in progress. 
13 refs., 4 figs. 
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Naval Medical Research Inst., Bethesda, MD. 

Rapid Diagnosis of Typhoid Fever through Identifi- 

cation of Salmonella typhi Within 18 Hours of 

Specimen Acquisition by Culture on Mononuclear 

Cell-Platelet Fraction of Blood 

Journal article. 

F. A. Rubin, P. D. McWhirter, D. Burr, N. H. Punjabi, 

and E. Lane. Apr 90, 4p Rept no. NMRI-90-31 

pnw in Jnl. of Clinical Microbiology, v28 n4 p825-827 
pr 90. 


Detection of salmonella typhi in blood by culture of the 
mononuclear cell-platelet layer was compared with 
other methods currently used for the diagnosis of ty- 
phoid fever. Colonies of S. typhi were present in all 
mononuclear cell-platelet layer-positive cultures within 
18 hours of plating and were identified within an addi- 
tional 10 min by a — technique. In con- 
trast, identification of all positive cultures by conven- 
tional blood culture required 3 days. Keywords: Diag- 
nosis of typhoid fever, Salmonella typhi, Mononuclear 
cell-platelet fraction of blood, Coagglutination assay, 
Medicine, Reprints. (jg) 
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Trehalose Dimycolate Enhances Resistance to In- 
fection in Neutropenic Animals. 

Journal article. 

G. S. Madonna, G. D. Ledney, T. B. Elliott, |. Brook, 
and J. T. Ulrich. Aug 89, 8p Rept no. NMRI-89-122 
a. Infection and Immunity, v57 n8 p2495-2501 Aug 


Bacterial infections are lethal complications of neutro- 
penia, and antibiotics alone are inadequate therapy for 
these infections. Irradiated mice become severely neu- 
tropenic and remain susceptible to infection for 2 to 3 
weeks, depending on the dose and quality of radiation. 
Some bacterial cell wall derivatives stimulate nonspe- 
cific host defense mechanisms against a variety of mi- 
crobes which might cause postirradiation infection. In 
this study we determined if the cell wall glycolipid tre- 
halose dimycolate (TDM), derived from Mycobacter- 
ium phlei, or a synthetic preparation of TDM was able 


to (i) enhance survival in mice when given before or 
after lethal doses of Cobalt-60 radiation and (ii) in- 
crease nonspecific resistance to postirradiation infec- 
tion. Keywords: Reprints, Trehalose, Dimycolate, Re- 
sistance to infection, Neutropenic animals, Cell wall 
glycolipid, Immunomodulator, Radiation-induced he- 
matopoietic syndrome. (jg) 
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Colorado Univ. Health Sciences Center, Denver. 
Prevention of Influenza and Other Respiratory Dis- 
eases. Epidemiological Surveillance of Influenza 
- Other Respiratory Diseases in Military Person- 
nel. 

Final rept. 1 Oct 88-1 Mar 90. 

G. — T. C. Eickhoff, and M. Levin. 1 Apr 


90, 30p 
Contract DAMD17-89-C-9006 


The antibody response of recruits of the standard triva- 
lent vaccine was excellent to all 3 components, A/Si- 
chuan/88, A/Taiwan/86, and B/Victoria/87. Between 
the 2nd of January and the end of February there were 
concurrent outbreaks of influenza A/H1N1, and influ- 
enza B with peaks during the 3rd and 4th weeks of 
January. The attack rates of influenza A/H1N1 for the 
whole base were 0.6%, and influenza B was 0.3%. 
The lowest attack rates were observed in Air Force 
Students who had been 100% vaccinated. The high- 
est rate was seen in permanent party from the Army, 
Navy or Marine units (1.8%). Keywords: RA |; Influenza 
A and B; Antigenic drift and shift; Vaccine; A/Sichuan/ 
88; A/Taiwan/86; B/Victoria/87; Hemagglutinating 
ae Protective antibody level; Vaccine efficacy. 
ies, 
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pe Medical Research Unit No. 2, Manila (Philip- 
pines). 

Symptoms Associated with Diarrhoeal Iliness at 
San Lazaro Hospital, Manila in 1983 and 1984. 
Technical rept. 1983-1984. 

H. Adkins, J. Escamilla, P. Echeverria, L. T. Santiago, 
po P. Ranoa. Jun 89, 11p Rept no. NAMRU-2- 
Pub. in a Asian Jnl. of Tropical Medicine and 
Public Health, v20 n2 p207-214 Jun 89. 


The clinical features associated with various agents of 
diarrhoeal disease were studied using 2,836 patients 
admitted to San Lazaro Hospital, Manila. Three gener- 
al patient groups were considered including single 
pathogen isolations, ‘multiple pathogen’ isolations, 
and ‘no pathogen’ isolations. In general, symptoms of 
diarrhoeal illness were found to be non-specific. How- 
ever, Shigella flexneri, Virbrio parahemolyticus, and ro- 
tavirus were significantly associated with a number of 
prominent symptoms and could sometimes be predict- 
ably diagnosed on clinical grounds, especially when 
age of the patient was considered. Clinical diagnosis 
cannot be considered an adequate substitute for labo- 
ratory methods; other enteric pathogens can some- 
times present with the same symptoms. When appro- 
priate laboratory testing is unavailable, as is often the 
case in developing countries, symptomatologic diag- 
nosis may be of limited value for the organisms men- 
tioned. Keywords: Diarrhea, Salmonella, Shigella, Vir- 
brio, Campylobacter jejuni, Escherichia coli, Aero- 
monas hydrophila. (jes) 
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Blood Lactate as a Prognosticator of Survival Fol- 
lowing Hemorrhage in Conscious Swine. 

C. E. Wade, D. S. Trail, V. L. Gildengorin, and J. P. 
Hannon. Jan 89, 3p 

Availability: Pub. in Laboratory Animal Science v39 n1 
p44-46, Jan 89. No copies furnished by DTIC/NTIS. 


Arterial blood lactate concentration at the end of fixed 
volume hemorrhage was evaluated as a predictor of 
survival in unmedicated chronically instrumented im- 
mature swine. Compared to basal values, 8.4 + or - 
4.5 milligrams/deciliters hemorrhaged animals with a 
lactate of 43.9 + or - 37.1 milligrams/deciliters lived 
while animals with a lactate of 106.5 + or- 40.4 milli- 
grams/deciliters died. Lactate concentration at the 
end of yoy successfully predicted survival 
(81.0%). Arterial plasma lactate concentration at the 
end of homer thus may be used to predict surviv- 





al in the conscious swine. Keywords: Reprints, Blood 
lactate, Hemorrhage, Swine, Laboratory animals, Hy- 
povolemia. (JG) 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Flow Cytometric Ploidy Determination of Oral Pre- 
malignant and Malignant Lesions. 

Master’s thesis. 

pS Pemble. 1990, 132p Rept no. AFIT/CI/CIA-90- 


Nuclear DNA content was evaluated for use as an ob- 
jective parameter of diagnostic value in oral premalig- 
nancy and malignancy. Fifty-three blocks of formalin- 
fixed and paraffin-embedded archival tissue were se- 
lected from 20 cases which has been diagnosed as 
premalignant epithelial lesions and subsequently diag- 
nosed as having progressed to malignancy. A single 
cell suspension was prepared from each tissue block, 
stained with propidium iodide and subjected to flow cy- 
tometric analysis. This yielded histograms which de- 
picted the ploidy status for each specimen. For five 
specimens, the tissue quantity was insufficient and for 
an additional six specimens, the coefficient of variation 
for the histogram exceeded the established limit of 
seven. (JES) 
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AD-A222 947/4 Not available NTIS 
Illinois Univ. at Chicago Circle. Dept. of Mathematics. 
Inversion of Ultrasonic Scattering Data for Red 
Blood Cell Suspensions Under Different Flow Con- 
ditions. 

R. J. Lucas, and V. Twersky. Sep 87, 6p 

Availability: Pub. in Jnl. of Acoustical Society of Amer- 
ica, v82 n3 p794-799 Sep 87. No copies furnished by 
DTIC/NTIS. 


Recent results for low-frequency scattering by corre- 
lated random distributions of nonspherical particles 
averaged over orientation are applied to invert ultra- 
sonic data for red blood cell suspensions under differ- 
ent flow conditions. The inversion procedure isolates a 
correlation parameter (c) representing a process in 
which the volume fraction (w) of particles increases lin- 
early, and also a cell population parameter P. Reduced 
data records of scattering versus hematocrit are com- 
pared with S(c;w)P, where the generalized fluctuation 
function S is proportional to the variance in particle 
number, and P is proportional to the backscattering 
cross section of an isolated particle. The peak scatter- 
ing for the different flow processes occurs at values of 
w ranging from about 0.15 for the most uniform to 0.25 
for the least, corresponding to c values of about 2.1 to 
0.4. (jes) 
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Letterman Army Inst. of Research, Presidio of San 
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Open Wound Drainage versus Wound Excision in 
Treating the Modern Assauii Rifle Wound. 

M. L. Fackler, J. P. Breteau, L. J. Courbil, R. Taxit, 
and J. Glas. May 89, 10p 

Distribution: Pub. in Surgery, vi05 n5 p576-584 May 
89. No copies furnished by DTIC/NTIS. 


This study was designed to determine whether exci- 
sion of apparently nonviable tissue from the projectile 
path has a beneficial effect on wound healing in the 
uncomplicated extremity would caused by the modern 
assault rifle. The study was modeled to conform as 
closely as possible to the real-life battlefield situation. 
Pigs with thighs approximately the size of the average 
human thigh were shot with a bullet that caused the 
same disruption as the Russian AK-74 assault rifle, 
and all the animals were given parenteral penicillin (be- 
ginning 30 minutes after the shot and maintained for 5 
days). Keywords: Reprints, Open wound drainage, 
Wound excision, Assault rifle, Wound, Weapons 
effects(Biological), Medical research. (jg) 
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Psychosocial Risk Factors for Upper Respiratory 
Infections: Effects of Upper Respiratory Iliness on 
—_— Performance in U.S. Navy Basic Train- 
ing. 

a rept. 

R. R. Vickers, and L. K. Hervig. 15 Mar 89, 16p Rept 
no. NHRC-89-14 


Significant effects of upper respiratory illness on aca- 
demic performance in U.S. Navy basic training were 
demonstrated. These effects were half as large as the 
effects of generai intellectual ability, as measured by 
the AFQT, on performance. Combined with prior evi- 
dence from laboratory studies, the findings provide a 
strong basis for inferring that naturally-occurring upper 
respiratory infections significantly impair cognitive per- 
formance and learning. These disease effects should 
be considered in models to predict performance. Key- 
words: Performance, Iliness, Navy men, Basic training, 
Anatomy, Medical research, Upper respiratory infec- 
tions, URI, GSR. (jg) 
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Naval Health Research Center, San Diego, CA. 

Psychosocial Risk Factors for Upper Respiratory 

Infection: Depression as a Mediator of Associa- 

— between Neuroticism and Upper Respiratory 
ness. 

R. R. Vickers, and L. K. Hervig. 31 Mar 89, 28p Rept 

no. NHRC-89-13 


Upper respiratory infections are commonplace among 
military personnel in training or operational environ- 
ments. Although these infections typically produce 
mild, self-limiting disease, laboratory evidence indi- 
cates they can substantially impair cognitive and physi- 
cal performance, and, therefore, contribute to a sub- 
stantial number of walking wounded in operational set- 
tings. The development of methods of reducing the ef- 
fects of infectious disease will progress more rapidly if 
high risk individuals can be identified for study to care- 
fully delineate the processes of disease susceptibility 
as a precursor to deveiopment of interventions target- 
ed on specific deficiencies. Prior research supports an- 
ecdotal observations that neurotic tendencies are re- 
lated to higher incidence of illness under stress, pre- 
sumably because adverse psychological reactions to 
stress activate og systems in ways that 
impair immune function. (JES) 
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Naval Health Research Center, San Diego, CA. 
Medical Resource Planning: The Need to Use a 
Standardized Diagnostic System. 

Final rept. 

C. G. Blood, C. B. Nirona, and L. S. Pederson. 1 Dec 
89, 136p Rept no. NHRC-89-41 


Combat preparedness requires accurate projections of 
the medical resources that will be needed in a theater 
of operations. The Deployable Medical Systems 
(DEPMEDS) initiative projects the required medical 
supplies based on the anticipated frequencies of oc- 
currence within a set of Patient Conditions (PCs). A 
recent investigation of Marine hospitalizations in Viet- 
nam found that the PCs accounted for only 73 percent 
of the battle injuries and 63 percent of the disease ad- 
missions. The present investigation examined the dis- 
parity between PC codes and actual hospital diag- 
noses. The specificity and multiplicity of the PC criteria 
often prevented accurate conversions from the Inter- 
national Classification of Diseases (ICD-9) codes in 
use at treatment facilities. Some PC criteria could be 
accommodated using similar yet inexact matches 
while other were not translatable. Additionally, some 
hospital admissions were unaccounted for using the 
PC system. A diagnoses system based on ICD-9 clas- 
sifications and encompassing all admissions in a thea- 
ter of operations was proposed. Keywords: Medical re- 
source planning, Patient conditions, Battle casualties, 
U.S. marines, Vietnam, Disease and non-battle inju- 
ries, Medical services, Standardization, Diagnostic 
system, Medicine. (jg) 
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Development of gamma emitting, receptor-bind- 
ing, radiotracers for imaging the brain and pancre- 
as. Progress report, March 1, 1987-February 28, 
1988. 


1989, 1 8p DOE/ER/60039-T4 
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052,148 


MEDICINE & BIOLOGY 
Clinical Medicine 


Paper copy only, copy does not permit microfiche pro- 
duction. 


This oa Soy report covers the period from March 1, 
1987 to Feb. 28, 1988. In studies to better understand 
the nature of the m-AChR receptor subtypes, we have 
generated a manuscript which has been submitted for 
Publication in Life sciences entitled: The effect of 
chronic atropine and diisopropylfluorophosphate on 
rat brain muscarinic acetylcholine receptor subtype 
concentrations. We have also developed a more direct 
synthesis of 3-quinuclidinyl 4-iodobenzilate and its 
analogues. During this contract period, we have been 
involved with the synthesis of analogues 3-quinucli- 
dinyl benzilate (QNB). We have determined the affinity 
constants of various compounds synthesized this year 
for the muscarinic receptor from rat corpus striatum. 
We have continued our investigation of the m-AChR in 
pancreas. 25 refs., 3 figs., 5 tabs. 


052,146 
DE90010954/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 
PBF/BNCT Program for Cancer Treatment. Month- 
bulletin, Volume 4, No. 3. 

rogress rept. 
R. V. Dorn. Mar 90, 30p EGG-BNCT-8777-Vol.4-No.3 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 


Highlights of the PBF/BNCT (Power Burst Facility/ 
Boron Neutron Capture Therapy) during March 1990 
include progress within the areas of: gross boron anal- 
ysis in tissue, blood, and urine, analytical methodolo- 
gies development for BSH (Borocaptate Sodium) 
purity determination, dosimetry, analytical radiation 
transport and interaction modeling for BNCT, large 
animal modei studies, neutron source and facility prep- 
aration, administration and common support, PBF op- 
erations. (ERA citation 15:033222) 


052,147 
DE90010955/GAR PC A02/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Use of the power burst facility for boron neutron 
capture therapy. . 

J. G. Crocker, M. L. Griebenow, and J. Leatham. 
1989, 10p EGG-M-89067, IAEA-SM-310/19, CONF- 
8910406-1 

Contract ACO7-761D01570 

International Atomic Energy Agency symposium, On- 
tario (Canada), 23-27 Oct 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A program is under development at the Idaho National 
Engineering Laboratory (INEL) that involves using the 
Power Burst Facility (PBF) for research into Boron 
Neutron Capture Therapy (BNCT). BNCT utilizes the 
ionizing energy from boron-neutron capture to stop re- 
production of or destroy cells in cancerous tissue in a 
two step process. The first step is to selectively con- 
centrate a boron isotope within the tumor cell, that 
when activated by neutron capture emits highly ioniz- 
ing, short range particles. The second step involves 
activation of the isotope only in the vicinity of the tumor 
with a narrow neutron beam. The INEL program in- 
cludes the modification of the PBF by the addition of a 
neutron filter and treatment area. The intense source 
of epithermal neutrons from PBF is considered neces- 
sary to achieve optimum therapy for deep-seated 
tumors with minimum damage to surface tissue. The 
INEL program leads to human clinical trials at PBF 
which is intended to prove that brain tumors can be 
successfully treated through noninvasive techniques. 
Further research into BNCT at PBF for other cancer 
types is also anticipated. 9 refs., 4 figs. (ERA citation 
15:034397) 


052,148 

DE90011444/GAR PC A02/MF A01 
Applied Research Corp., Landover, MD. 

Positron Emission Tomography with improved 
spatial resolution. The ninth months technical 
report. 

Ag ago rept. 

A. K. Drukier. Apr 90, 8p DOE/ER/60871-1 

Contract FG05-89ER60871 

Sponsored by Department of Energy, Washington, DC. 


Applied Research Corporation (ARC) proposed the de- 


velopment of a new class of solid state detectors 
called Superconducting Granular Detectors (SGD). 
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These new detectors permit considerable improve- 
ments in medical imaging, e.g. Positron Emission To- 

raphy (PET). The bi t impact of this technique 
will be in imaging of the brain. It should permit better 
Clinical diagnosis of such important diseases as Altz- 
heimer’s or schizophrenia. More specifically, we will 
develop an improved PET-imager; a spatial resolution 
2 mm may be achievable with SGD. A time-of-flight 
capability(t (approx) 100 psec) will permit better con- 
trast and facilitate 3D imaging. In the following, we de- 
scribe the results of the first 9 months of the develop- 
ment. (ERA citation 15:033213) 


052,149 

MIC-90-03195/GAR PC E07/MF E01 
Health and Welfare Canada, Ottawa (Ontario). 

New Brunswick heart health survey report. 

B. C. Balram. c1989, 87p 

Text in English and French (Bilingual). French ed. 


Reports on a study which determined the prevalence 
and distribution patterns of cardiovascular disease risk 
factors, including high blood pressure, abnormal levels 
of blood lipids, smoking and co-morbid conditions such 
as obesity. The survey also addressed knowledge and 
awareness of factors that lead to cardiovascular dis- 


GAR PC E07/MF E01 
St. Louis Alcoholism Rehabilitation Centre (Sask.). St. 
Louis (Saskatchewan). 
St. Louis Alcoholism Rehabilitation Centre (Sask.): 
Annual report 1988-89. 
c1989, 17p 


Provides information on the history and background of 
the Centre, and lists program objectives. It reviews the 
Centre’s activities and provides statistics showing the 
total number of clients admitted to the Centre by year, 
alcohol and drug use and effects among clients, cli- 
ents r ing charges for offences other than im- 
paired driving in past six months, and a client profile. It 
also includes financial statements. 


052,151 

MIC-90-03463/GAR PC E07/MF E01 
Saskatchewan Alcohol and Drug Abuse Commission, 
Regina (Canada). 

Saskatchewan Alcohol and Drug Abuse Commis- 
sion: Annual report 1988-89. 

c1989, 27p 


The mandate of the Commission is to reduce alcohol 
and other drug problems. This annual report reviews 
provincial services and regional services, and presents 
financial statements. 


052,152 
PBS0-247339/GAR 
New Mexico Univ., Al 


Nitrogen Dioxide and 


PC A03/MF A01 
uerque. School of Medicine. 


espiratory Infection: Pilot 
Investigations. 


Research rept. Jan 84-Sep 87. 

J. M. Samet, and J. D. Spengler. cSep 89, 48p HEI/ 
RR-89/28 

Prepared in cooperation with Harvard School of Public 
Health, Boston, MA. Sponsored by Health Effects 
inst., Cambridge, MA. 


A longitudinal s has been designed of infants to 
determine if NO(sub 2) exposure from cooking stoves 
increases the incidence or severity of respiratory infec- 
tions during the first 18 months of life. Results of pilot 
investigations for the longitudinal study, conducted 
from 1 1986, are reported here. In the first study, 
147 families of infants were recruited at two Albuquer- 
que hospitals, and their homes were monitored for 
NO(sub 2) using a passive sampling tube. Higher 
levels of NO(sub 2) were found in homes with gas 
stoves than in homes with electric stoves. A sample of 
the homes showed ead age exposures of the in- 
fants could be estimated by room concentrations and 
mothers would complete a daily calendar-diary on res- 
piratory symptoms and provide information every two 
weeks on illnesses occurring. In the second pilot 
study, we recruited 75 infants and followed them for 
four months. The iliness surveiliance system was com- 
pared with the clinical assessments by the nurse prac- 
— and the subjects’ physicians, and with viral cul- 
es. 


052,153 
PBS0-251331/GAR 
(Order as PB90-251323/GAR, PC ane 


198 VOL. 90, No. 20 


National Chemical Lab. for Industry, Yatabe (Japan). 
Study of ere by Micro-Explosion. 
S. Oinuma, and K. Tanaka. c1989, 11p 


Text in Japanese. 
Included in Jnl. of the National Chemical Laboratory 
for Industry, v84 n11 p613-622 1989. 


An explosive device for lithotripsy has been developed 
as a tool to remove calculi or stones in the human body 
without the aid of a surgical operation. Successful frag- 
mentation of bladder stones by the use of a primary- 
explosive charge (lead azide) of several miligrams, has 
been obtained in tests applied to artificial stones 
having similar physical characters to those of a real 
calculus. It was also found from the tests for animal 
bodies that the use of the explosive did not give severe 
damage to the animal organs, which was thought to be 
the most important condition for the application to the 
human body. After improvements of the device for 
practical use, the lithotripsy using it was successfully 
applied to hundreds of patients having calculi, in col- 
laboration with surgeons. It was confirmed that the 
device developed in the present study was quite effec- 
tive to remove a calculis and that the operation was 
completely safe. 
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052,154 

AD-A222 611/6/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Dept. 
of Chemistry. 

Computer Simulation of Chemical Reactions in 
Ss Model Compounds and Genetically Engi- 
neered Active Sites. 

Final rept. 1 Jul 89-30 Jun 90. 

A. Warshel. 23 May 90, 6p 

Contract N00014-87-K-0507 


The main objective of this project is to advance our 
understanding of the principles of biological recogni- 
tion and specificity by using computer simulation ap- 
proaches. Such approaches are expected to be es- 
sential for detailed elucidation of the origin of the enor- 
mous power of biological catalysts and to help in ex- 
ploiting the resulting insight in designing a new genera- 
tion of highly specific molecular systems. Our comput- 
er simulation models have progressed to the level 
where we can reproduce the effect of genetic modifi- 
cations of enzymes on its catalytic power in a semi- 
quantitative way. We are also able to estimate in a rea- 
sonable way the overall catalytic effect of some en- 
zymes. In three three years of this contract we have 
tried to exploit the fast accumulation of experimental 
information about genetically modified enzymes in de- 
veloping clearer design principles. We have pro- 
uma in several directions toward this aim: (i) we ex- 
plored a significant number of genetically modified en- 
zymes (trypsin, subtilisin Aspartateiminotransferase 
and staphloccocal nucleases) and obtained more con- 
fidence in our predictive power. Keywords: Biological 
recognition, Enzyme catalysis, Computer aided 
enzyme engineering, Catalytic antibodies, Synthetic 
active sites. (JES) 


052,155 

AD-A222 674/4/GAR PC A03/MF A01 
Sloan-Kettering Inst. for Cancer Research, New York. 
Organization and Expression of Plasmodial Genes 
Required for Erythrocyte Invasion. 

Annual rept.1 Aug 86-31 Jul 87. 

J. V. Ravetch. 27 Jul 88, 14p 

Contract DAMD17-85-C-5177 


The invasion of erythrocytes and sequestration of in- 
fected cells in the microvasculature enables P. falcipa- 
rum to minimize its interaction with the host, resulting, 
however in the significant morbidity and mortality of 
falciparum malaria. The molecular basis for parasite 
sequestration involves a complex macrostructure elic- 
ited on the infected erythrocyte surface called the 
knob. The interaction of parasite and host proteins to 
form this structure and the genetic regulation of this 
structure has been investigated through the structural 
and functional analysis of knob associated proteins. 
The knob-associated histidine rich protein (KAHRP), 
together with parasite and host derived proteins inter- 
act to mediate cytoadherence. Characterization fo the 
protein interactions which result in endothelial cell 
binding and the identification of parasite proteins in- 


volved in this phenotype have been studied through 
their interaction with the KAHRP. Keywords: Malaria, 
Vaccine, Molecular biology, Recombinant DNA, Mero- 
zoite, Erythrocyte. (JES) 


052,156 

AD-A222 682/7/GAR PC AS4/MF A01 
pees am State Univ., Corvallis. 

DNA-Mediated Electron Transfer and Application 
to ‘Blochip’ Development. 

Annual rept. Jun 89-May 90. 

P. S. Ho. 30 May 90, 74p 

Contract N00014-88-K-0388 


We are studying the electronic properties of DNA to 
determine the applicability of this molecule to the 
design and microelectronic components. The proper- 
ties of interest include the electronic coupling between 
stacked bases and their effects on conductance of 
DNA double helices. Single crystal polarized reflec- 
tance spectroscopy and photoflash kinetic methods 
are used for these studies. Keywords: Electron trans- 
fer, Biochips, DNA, Biochemistry, Quenching, Single 
crystals. (JG) 


052,157 

AD-A222 734/6/GAR PC A02/MF A01 
Gordon Research Conferences, Inc., Kingston, Ri. 
Gordon Conference on Proteins Held in Newport, 
Rhode Island on 20-24th June 1988. 

J. Hermans. 1 Apr 90, 10p 

Contract DAMD17-88-Z-8026 


The Gordon Conference on ‘Proteins’ was held from 
the 20th to the 24th of June, 1988 at Salve Regina 
College in Newport, Rhode Island. Topics included: 
What Can Peptides Tell Us About Proteins (and Vice 
Versa); New Methods in Structure Determination; The 
Life and Death of a Protein, Serine Proteases, Para- 
digm Shifts, Holes and Loops in Proteins, Membrane 
Proteins and Receptors; and G Proteins. Keywords: 
Symposia, Proteins, Peptides, Molecular structure, 
Linear chain proteins, Template-directed protein, Che- 
motactic protein. (jg) 


052,158 

AD-A222 825/2/GAR 
Anatrace, Inc., Maumee, OH. 
Semi-Synthetic G-Agent Hydrolase. 
Final rept. 25 Sep 86-31 Jan 90. 


PC A03/MF A01 


D. E. Albert, M. B. Gouglas, M. A. Hintz, C. S. 
Youngen, and M. H. Keyes. 13 Apr 90, 21p ARO- 
23542.3-LS-S 

Contract DAALO3-86-C-0021 


Catalytic conformationally modified proteins (CCMP) 
or semisynthetic enzymes possessing activity toward 
organofluorophosphates have been prepared by modi- 
fication of bovine pancreatic ribonuclease (RNase). 
RNase, modified with hexamethylphosphoramide 
(HMPA), was derivatized with diimidates of chain 
lengths from C1 to C8 to determine the optimum cross- 
link for fluorohydrolase activity. The derivative with the 
highest activity is obtained when RNase is crosslinked 
with dimethyl pimelimidate (n=5). Keywords: G-agent, 
Fluorohydrolase, DFP, Diisopropylfluorophosphate, 
Nerve agents. (jes) 


052,159 

AD-A222 868/2/GAR PC A03/MF A01 

Naval Medical Research Inst., Bethesda, MD. 

Phospholipase C Activity in Human Polymorphon- 

uclear Leukocytes: Partial Characterization and 

Effect of Indomethacin. 

Journal article. 

K. M. Shakir, C. O. Simpkins, S. L. Gartner, D. O. 

a T. J. Williams. 1989, 11p Rept no. NMRI- 
-1 

Pub. in Enzyme, v42 p197-208 1989. 


Several hormones act at the cellular level to increase 
diacylglycerol via increased catabolism of phosphati- 
dylinositol by phospholipase C. Diacylglycerol stimu- 
lates protein kinase C, leading to protein phosphoryla- 
tion adn hormone action. Since phospholipase C activ- 
ity has not been well studied in man, we have estab- 
lished an assay for phospholipase C in human neutro- 
hils. In this assay sonicates of neutrophils were incu- 
ited with L-3-phosphatidyl-(U14C)-inositol and the in- 
cubation mixture extracted with chloroform/methanol. 
Following the additions of 2 mol/l KCI and chloroform, 
phospholipase C activity was determined by counting 
(14C) in the aqueous phase. The phospholipase C ac- 
tivity was linear with respect to time and the quantity of 





added enzyme. Optimum substrate concentration and 
pH were 2 mmoi/I and 7.0, r mf Optimal activi- 

ty was dependent on Ca2+ ( mmol/l) and deoxycho- 
late (2 mmol/l). Naloxone, tS PGD2, which affect var- 
ious e function, had no significant 


aspects of leucocyt 
effects on neutrophil PLC activity. Reprints. (jes) 


052, 160 

AD-A222 964/9/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Reciprocal Expression of Human ETS1 and ETS2 
Genes during T-Cell Activation: Regulatory Role 
for the Protooncogene ETS1. 

Journal article. 

N. K. Bhat, C. B. Thompson, T. Lindsten, C. H. June, 
and S. Fujiwara. May 90, 6p Rept no. NMRI-90-37 
Pub. in Pewee yer: of the National Academy of Sci- 
ences, v87 n10 p3723-3727 May 90. 


The expression of the protooncogenes ETS1 and 
ETS2 has been studied in purified human T cells acti- 
vated either by cross-linking of the T-cell r tor-CD3 
complex on their cell surface or by direct stimulation 
ith phorbol esters and ionomycin. Our results show 
that resting T cells express high levels of ETS1 mRNA 
and protein, while expression of ETS2 is undetectable. 
Upon T-cell activation, ETS2 mRNA and proteins are 
induced, while ETS1 gene expression decreases to 
very low levels. Late after stimulation, ETS1 mRNA is 
reinduced and maintained at a high level, while ETS2 
= expression decreases to undetectable levels. 
refore, it appears that in human T cells, ETS2 gene 
products are associated with cellular activation and 
proliferation, while ETS1 gene products are preferen- 
tially expressed in a quiescent state. Ki is: Re- 
ints, Genetic studies, Human ETS1 and ETS2 genes, 
-cell activation, Protoo! ne ETS1, Regulatory 
role, C-ets gene family, Cell proliferation. (ig) 


052,161 
AD-A222 967/2/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
ic Plasticity and Periodicity: Porcine 
licrovascular Cells in Culture. 

Journal article. 
D. H. Robinson, Y. H. Kang, S. H. Deschner, and T. 
B. Nielsen. Feb 90, 13p Rept no. NMRI-90-32 
Pub. in In Vitro Cellular Developmental Biology, v26 
p169-180 Feb 90. 
Porcine cerebral microvascular (PCMV) endothelial 
cell cultures and pericyte-endothelial cell cocultures 
were established and the self-organizational proper- 
ties of the cells were examined in various culture con- 
ditions. Cultured PCMV endothelial cells were charac- 
terized by the capacity to produce prostacyclin in re- 
sponse to bradykinin. Cultured PCMV pericytes were 
identified with a smooth muscle actin-specific stain. 
PCMV endothelial cells organized into cord structures 
when left in culture for several weeks without passage. 
Lumina were observed in cross sections of these 
cords and appeared to form through a process of cell- 
selective autolysis. PCMV endothelial cells required 
three dimensions for self-organization, forming sus- 

nded cords in planes that either intersected or paral- 
leled the culture vessel floor. After formation, suspend- 
ed cords continued to exhibit a morphologic plasticity 
punctuated by the coordinated migrations of PCMV 
endothelial cells in masse. Sequential propagation of 
PCMV endothelial cell monolayers and development 
of suspended capillary like cords recurred cyclically 
when cells were left in culture without passage for sev- 
eral weeks. Cord development was also observed in 
PCMV pericyte-endothelial cell cocultures with large 
proportions of pericytes. However, pericytes were not 
located in cross sections of suspended cords formed 
in coculture. (jes) 


052,162 

AD-A222 968/0/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Genomic Organization and Expression of Campy- 
lobacter Flagellin Genes. 

Journal article. 

P. Guerry, S. M. Logan, S. Thornton, and T. J. Trust. 
Apr 90, 9p Rept no. NMRI-90-28 

Pub. in Jnl. of Bacteriolgy, v172 n4 p1853-1860 Apr 90. 


Campylobacter coli VC167, which under an anti- 
— flagellar variation, contains two full-ler flagel- 
in genes, flaA and flaB, that are located adjacent to 
one another in a tandem orientation and are 91.5% 
homologous. The gene product of flaB, which ahs an 
Mr of 58,956, has 93% sequence homol to the 
gene product of flaA, which has an Mr of 58,916 (S. M. 
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Logan, T. J. Trust, and P. Guerry, J. Bacteriol. 
171:3031-3038, 1989). Mutational anal and primer 
extension experiments indicated that the two genes 
are transcribed under the control of distinct promoters 
but they are expressed concomitantly in the same cell, 
regardiess of the antigenic phase of flagella being pro- 
duced. The flaA ge. which was expressed at higher 
levels than the flaB gene in both phases, was tran- 
scribed from a typical sigma28-type promoter, where- 
as the flaB —- was unusual. A mutant producing 
- the flaB gene product did not synthesize a flagel- 

lament and was nonmotile. Southern blot analysis 
pra that pry noun antigenic variation involves a re- 

ment of flagellin sequence information rather 

tren e alternate expression of the two distinct genes. 
Reprints. (jes) 


052,163 
DE90008240/GAR PC A05/MF A01 
National Center for Human Genome Research, Be- 


inheritance: The US 
The first five years FY 


Apr 90, 89p DOE/ER-0452P 
Portions of this document are illegible in microfiche 
oe Original copy available until stock is exhaust- 


The Human Genome Initiative is a worldwide research 
effort with the goal of analyzing the structure of human 
DNA and determining the location of the estimated 
100,000 human genes. In parallel with this effort, the 
DNA of a set of model organisms will be studied to 
provide the comparative information necessary for un- 
derstanding the oe of the human genome. 
The information generated by the human genome 
project is expected to be the source book for biomedi- 
cal science in the 21st century and will by of immense 
benefit to the field of medicine. It will help us to under- 
stand and eventually treat many of the more than 4000 
genetic diseases that affect mankind, as well as the 
many multifactorial diseases in which genetic predis- 
position plays an important role. A centrally coordinat- 
ed project focused on specific objectives is believed to 
be the most efficient and least expensive way of ob- 
taining this information. The basic data produced will 
be collected in electronic databases that will make the 
information readily accessible on convenient form to 
all who need it. This report describes the plans for the 
U.S. human genome project and updates those origi- 
nally ed by the Office of Technology Assess- 
ment (OTA) and the National Research Council (NRC) 
in 1988. In tne intervening two years, improvements in 
technology for almost every aspect of genomics re- 
search have taken place. As a result, more specific 
goals can now be set for the project. 


052,164 

DE90010002/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Workshop on high-field NMR and biological appli- 


1989, 67p PNL-SA-18016, CONF-8909305 

Contract AC06-76RL01830 

Workshop on high field NMR and biological applica- 

peor = Richland, WA (USA), 8-9 Sep 1989. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Scientists at the Pacific Northwest Laboratory have 
been working toward the establishment of a new Mo- 
lecular Science Research Center (MSRC). The primary 
scientific thrust of this new research center is in the 
areas of theoretical chemistry, chemical dynamics, 
surface and interfacial science, and studies on the 
structure and interactions of biological macromole- 
cules. The MSRC will provide i ye coe new capabili- 
ties for studies on the structure of biological macromo- 
lecules. The MSRC program includes several types of 
advanced spectroscopic techniques for molecular 
structure analysis, and a theory and modeling labora- 
tory for molecular mechanics/dynamics calculations 
and graphics. It is our goal to closely integrate experi- 
mental and theoretical studies on macromolecular 
structure, and to join these research efforts with those 
of the molecular biological programs to provide new 
insights into the structure/function relationships of bio- 
logical macromolecules. One of the areas of structural 
biology on which initial efforts in the MSRC will be fo- 

is the application of high-field, two-dimensional 
NMR to the study of biological macromolecules. First, 
we are interested in obtaining three-dimensional struc- 
tural information on large proteins and oligonucleo- 


052, 168 


tides. Second, one of our primary objectives is to 
cosy link ‘theoretical approaches to molecular struc- 
with the results obtained in experimental 

pe using NMR and other spectroscopies. 
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DE90010171/GAR PC A08/MF oy 
of Energy, Washington, DC. Office of 

Health and Environmental Research 

Human genome: 1989-90 program ‘report. 

Progress rept. 

Mar 90, 150 DOE/ER-0446P 

Portions of this document are illegible in microfiche 

gms Original copy available until stock is exhaust- 


This nation’s Human Genome Project is the first broad- 
ly based organized endeavor in the biological sci- 
ences. The project of mapping and sequencing the 
genome has the momentum to make major advances 
in the knowledge and technologies that are needed to 
understand the complexities of human cellular proc- 
esses in a manner never before possible These ad- 
vances will impact bi i inciples as well as the 
practice of medicine, the growing biotechnology indus- 
try, and society. This document is a status report on 
the Human Genome Program and includes a brief 
background to this agency's initiative as well as an ex- 
planation of the program’s projected focus over the 
next 15 years. Of speciai interest are the section on 
research highlights, the narratives on major Genome 
research efforts conducted at three of DOE’s national 
laboratories, and the abstracts of work in progress. 
y ures and captions provided by investigators give 
nal detailed information. 22 figs. 
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PAT-APPL-7-250 405/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 
Mammalian hnRNP Complex Ai and Method for 
Large-Scale in E. Coli. 

Patent Application. 


S. Wilson. Filed 28 Sep 88, 54p PB90-237165 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to single-stranded DNA-binding 
proteins and methods for their production. ifically, 
the invention relates to mammalian hnRNP complex 
protein A1 and methods for its large-scale overproduc- 
tion in E. coli and its cooperative binding to single- 
stranded nucleic acids. 


052,167 

PB90-249202/GAR PC A08/MF A01 
Academisch Boeken Centrum, Delft (Netherlands). 
Continuous Recovery of Bioproducts by Adsorp- 


Doctoral thesis. 
J. P. van der Wiel. c1989, 151p ISBN-90-72015-17-7 
Summary in Dutch. 


Adsorption is often used in the recovery of products 
obtained from biotechnological processes. The thesis 
describes the design of a continuous fluidized bed ad- 
sorption process for the recovery of proteins and anti- 
biotics. In the introduction the application of (counter- 
current) fluidized bed a nm processes for the re- 
covery of bioproducts is discussed. In Chapter 2 the 
equilibrium adsorption of proteins on various surfaces 
is discussed. Many models are available for describing 
transport of proteins in adsorbents. A summary is 

en from which it is concluded that a simple pore dif- 

sion model can be used to describe adsorption and 
desorption. Together with the equilibrium and mass 
transfer parameters the steady state performance can 
be predicted (Chapter 4). The effect of operating varia- 
a has been studied theoretically and experimental- 


052,168 
PB90-251273/GAR 

(Order as PB90-251265/GAR, PC ey 4 
National Chemical Lab. for Industry, Yatabe (Japan). 
Production and Engineering of Human Lysozyme 
Using Recombinant DNA Techniques. 
M. Muraki, Y. Jigami, and H. Tanaka. c1989, 18p 
Text in Japanese. 
Included in Jni. of the National Chemical Laboratory 
for Industry, v84 n8 p485-501 1989. 


October 15,1990 199 





MEDICINE & BIOLOGY 


Cytology, Genetics, & Molecular Biology 


An artificial gene encoding human lysozyme was 
chemically synthesized and expressed both in E. coli 
and S. cerevisiae. The product in E. coli formed insolu- 
ble aggregates and had no enzymatic activity. Urea 
treatment of the aggregates regenerated the enzymat- 
ic activity partly, but the yield was very low. To examine 
the extra-cellular production of human lysozyme by S. 
cerevisiae, the signal peptide gene of chicken lyso- 
zyme was fused to the 5’-end of mature human lyso- 
— ones A single chromatography with a cation ex- 

a the almost pure enzyme with an identi- 
oa specific activity to that of the authentic human lyso- 
zyme. The identity of N-terminal amino acid sequence 
of the purified enzyme with that of authentic human 
lysozyme indicated the correct processing of the 
chicken signal peptide and the successful production 
of human lysozyme in S. cerevisiae cells. Amino acid 
residues composing the catalytic cleft of human lyso- 
zyme were changed by site-specific mutagenesis. The 
mutant human lysozymes with an increased or a de- 
creased positive charge showed higher lytic activity 
than the wild-type enzyme under conditions not opti- 
mal for the wild-type enzyme in regard to the ionic- 
strength and pH. These results demonstrate the effec- 
tiveness of protein engineering approach in improving 
the protein function as well as in elucidating the struc- 
ture-function relationships of proteins. 


052,169 

PB90-252206/GAR PC E05/MF E05 
Institut National de la Sante et de la Recherche Medi- 
cale, Paris (France). 

Etude Moleculaire de I’Induction du Cancer Primitif 
du Foie par le Virus de l’Hepatite B (Molecular 
Study of the Induction of Early-Stage Liver Cancer 
by the Hepatitis B. Virus). 

G. Fourel, C. Trepo, P. Tiollais, and M. A. Buendia. 
1990, 23p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The authors report on research to define the role of 
hepatitis B virus, inserted into cellular DNA, in activat- 
ing oncogenic genes during early-stage liver cancer in 
man. They conducted a systematic study of viral DNA 
and the expression of several oncogenes in 30 wood- 
chucks with hepatocellular carcinoma. The study 
showed activation of the c-myc proto-oncogene in a 
limited number (10 percent) of cases. Later studies 
turned up a new, more frequent target of viral integra- 
tion: the N-myc gene. The gene was mutated by inser- 
tion of WHV DNA in 20 percent of the tumors; it was 
also activated, without obvious connection with the 
viral infection, in 25 percent of the other tumors. The 
authors cloned and sequenced the unique viral insert 
from an early woodchuck HCC. They identified the mo- 
lecular mechanisms activatin ng the N-myc oncogene in 
that one tumor and uncovered two pseudogenes in the 
woodchuck that did not exist in the others. One had 
remained functional and was a target for viral integra- 
tion. 


Dentistry 


052,170 

PB90-254954 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Micro-Analysis of Plaque Fluid from Single-Site 
Fasted Plaque. 

Final rept. 

G. L. Vogel, C. M. Carey, L. C. Chow, and A. 
Tatevossian. 1990, 8p 

Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 

— in Jni. of Dental Research 69, n6 p1316-1323 Jun 


Despite the site-specific nature of caries, nearly all 
data on the concentration of ions relevant to the level 
of saturation of plaque fluid with respect to calcium 
phosphate minerals or enamel are from studies that 
used pooled samples. A procedure is described for the 
collection and analysis of inorganic ions relevant to 
these saturation levels in plaque fluid samples collect- 
ed from a single surface on a single tooth. Various 
methods for examining data obtained by this proce- 
dure are described, and a mathematical procedure 
employing potential plots is recommended. 
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AR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Potential responses of landscape boundaries to 
global environmental change. 
M. G. Turner, R. H. Gardner, and R. V. O’Neill. 1990, 
35p CONF-900775-1 
Contract AC05-840R21400 
Annual conference of Ecological Society of America, 
Snowbird, UT (USA), 29 Jul - 2 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Global change is likely to affect the location, size, 
shape, or composition of landscape boundaries. Neu- 
tral models were used to study two general mecha- 
nisms by which landscape boundaries may respond to 
global change: (1) disturbance regimes may change in 
response to climate, leading to rapid alterations in 
landscape structure, and (2) in the absence of disturb- 
ance, suitable habitat for different species may move 
gradually and directionally. The spread of disturbance 
was simulated as a function of the proportion of the 
landscape occupied by a disturbance-prone habitat 
and the frequency and intensity of a habitat-specific 
disturbance. The effects of changing disturbance re- 
gimes on landscape boundaries were different in con- 
nected and fragmented landscapes. In connected 
landscapes, an increase in disturbance intensity 
caused landscape boundaries to decrease. In land- 
scapes that were fragmented, an increase in disturb- 
ance frequency resulted in a decrease in landscape 
boundaries. Habitat displacement and species migra- 
tion were simulated as a function of the proportion of 
half of a landscape occupied by a community, migra- 
tion, extinction, and the rate at which potential habitat 
is displaced. 39 refs., 8 figs., 2 tabs. 


052,172 

DE90010986/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Role of quality assurance in the monitoring of ter- 
restrial ecosystems. 

R. P. Breckenridge, G. L. Olson, G. B. Wiersma, and 
K. B. Jones. 1990, 7p EGG-M-90102, CONF- 
9004200-1 

Contract ACO07-761D01570 

Ecological quality assurance workshop (3rd), Ontario 
(Canada), 24-26 Apr 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Quality assurance in ecosystem monitoring helps 
reduce the variability associated with human factors, 
and increase the probability that if the work is duplicat- 
ed by other scientists, the results will be comparable. 
This paper addresses quality assurance issues related 
to program design, field work, and subjective measure- 
ments in terrestrial monitoring. The purpose of this 
paper is to provide topics for discussion for partici- 
pants at the Ecological Quality Assurance Workshop, 
and is not intended to be an exhaustive study of these 
topics. 11 refs., 1 fig., 1 tab. (ERA citation 15:035824) 


PC A02/MF A01 


052,173 

DE90011055/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evapotranspiration studies for protective barriers: 
FY 1988 status report. 

Progress rept. 

S. O. Link, M. E. Thiede, R. D. Evans, J. L. Downs, 
and W. J. Waugh. May 90, 39p PNL-6985 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In FY 1988, evapotranspiration studies in support of 
the Protective Barrier Development Program focused 
on developing instruments to measure evapotranspira- 
tion and on conducting natural analog studies. This 
report describes a has exchange chamber being de- 
veloped that will control internal temperature and rela- 
tive humidity to simulate outdoor conditions. This 
device will measure evapotranspiration rates unambig- 
uously from any surface and measure carbon dioxide 
exchange rates, which will provide information on plant 
growth processes. The report also describes ecophy- 
siological experiments that were conducted to deter- 
mine water and carbon dynamics of shrubs. 5 refs., 24 
figs. (ERA citation 15:032227) 


052,174 

DE90792243/GAR PC A03/MF A01 
Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 

Feinwurzein und Humusmikromorphologie in vers- 
chieden stark geschaedigten Fichtenbestaenden. 
Schlussbericht. (Fine roots and humus micromor- 
phology in meee ys spruce stands with different 
degrees of forest decline. Final report). 

U. Babel. 28 Jan 88, 40p ETDE-mf-0792243 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In literature on forest decline and fine root estimation, 
many findings indicate a statistical relation between 
root and shoot damages but not necessarily the causal 
connections. In the present project, fine roots were 
studied in that part of the soil where the highest root 
concentrations occur (humus profile). The findings are 
discussed in relation to humus morphology (humus 
form) as well as to immissions (and shoot damages). 
Root length concentrations were estimated, using pol- 
ished blocks of resin-impregnated soil samples. The 
main result is that root length concentrations can be 
understood as dependent on ecological conditions 
other than immissions. This does not mean, however, 
that a participation of immissions in changes of roots in 
topsoils must necessarily be excluded. (orig.) With 34 
refs., 5 figs., 2 tabs. (ERA citation 15:000000) 


052,175 

MIC-90-03529/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Atikokan TGS aquatic studies, 1981 to 1988, II: 
Water chemistry. 

G. T. Haymes. c1989, 45p 


Atikokan Thermal Generating Station consists of one 
200 MW lignite-fired unit, with the condenser-cooling- 
water drawn from the 10-m depth of Moose Lake and 
discharged at the surface into Snow Lake. The dis- 
charge water circulates through Snow, Icy, Abie and 
Marmion Lakes before returning to Moose Lake. Pre- 
and postoperational aquatic studies were initiated in 
1981 and were completed in 1988. This report pre- 
sents chemical data collected during 1987 and 1988, 
integrates the chemical data from the entire study and 
evaluates the effects of the station on the water chem- 
istry of the cooling circuit. 


052,176 
PB90-252487/GAR 
National Cancer _Inst., 
Cancer Research Facility. 
Population Characteristics of Humpback Whales in 
— Alaska: Summer and Late Season, 
Final rept. 

C. S. Baker, J. M. Straley, and A. Perry. Jun 90, 29p 
Contract MM3309822-5 

Prepared in cooperation with Alaska Univ., Fairbanks. 
Inst. of Marine Science, and Victoria Univ., Wellington 
(New Zealand). Sponsored by Marine Mammal Com- 
mission, Washington, DC. 


PC A03/MF A01 
Frederick, MD. Frederick 


Humpback whales (Megaptera novaeangliae) were 
censused by individual identification in Glacier Bay, Icy 
Strait, Stephens Passage, Frederick Sound, Sitka 
Sound, and Chatham Strait of southeastern Alaska 
during the summer and late fall of 1986. A total of 238 
adults and 19 calves were individually identified in the 
surveyed areas. The majority of adult animals (n = 
130; 54.6%) identified in 1986 had been sighted previ- 
ously in southeastern Alaska. Capture-recapture esti- 
mates of abundance for the years 1979 to 1986 indi- 
cated that 547 whales (95% confidence limits of 504 
to 590) visited southeastern Alaska sometime during 
this seven-year period. A reproduction rate of 0.38 
(calves/mature female/year) was estimated for this 
population using sighting records of 24 individually 
identified female humpback whales known to be sexu- 
ally mature prior to the 1986 surveys. 


Electrophysiology 


052,177 


AD-A222 656/1/GAR PC A03/MF A01 





Royal Signals and Radar Establishment, Malvern 
(England). 

Introduction to the Information Processing Com- 
ponents of the Brain. 

Memorandum rept. 

S. Collins. 12 Jan 90, 25p RSRE-MEMO-4350, DRIC- 
BR-113301 


Over the past decade there has been increasing inter- 
est in neurological inspired computational techniques. 
This interest arises from the concurrence of two fac- 
tors; firstly, a growing list of interesting tasks for which 
serial digital computers are unsuitable, and secondly, 
information gained from the application of new tech- 
niques in neurobiology. This text is intended to provide 
an introduction to neurobiological terms of physical 
scientists and engineers, with some pointers to further 
reading. As an introduction little prior knowledge is as- 
sumed and the text begins with a short description of a 
generic neuron. This description is followed by more 
detailed discussions of those aspects of neurobiology 
of particular importance in information processing. The 
topics covered include the following. The electrical sig- 
nals used to represent information. The ion conduction 
mechanisms employed by cells to support these sig- 
nals. The behaviour of cell membranes and intercellu- 
lar junctions. Finally a few comments on the immediate 
implications of even a superficial understanding of 
neurobiology are included. (rh) 


052,178 


AD-A223 096/9/GAR PC A02/MF A01 
Case Western Reserve Univ., Cleveland, OH. 

Neural Networks for Real-Time Sensory Data Proc- 
essing and Sensorimotor Control. 

R. D. Beer. 14 Jun 90, 7p 

Contract N00014-90-J-1545 


One of the critical problems that we faced in modeling 
the neural control of escape turns in the cockroach 
was a quantitative analysis of the leg movements that 
generate the turn. Because the turn is very rapid, often 
spanning no more than 20 msec, conventional motion 
analysis techniques could not be employed. For that 
reason, we acquired an NAC high speed video and 
computer motion analysis system. With these tools, we 
have not attained a very good description of the move- 
ments that occur at each joint of each leg during turns 
in response to wind from four different angles relative 
to the animals body. Figure 1 is a typical stick figure 
generated by the computer system showing four suc- 
cessive frames at 5 msec intervals. The pairs of legs 
shown are, from front to back, legs in the prothoracic 
(T1), mesothoracic (T2), and metathoracic segments. 
In all legs the coxa, femur, and tibia segments are 
shown. segments make two critical joint angles: 
the coxal-femur (C-F) joint and the femoro-tibial (F-T) 
joint. Keywords: Robotics. (kr) 
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PB90-252255/GAR PC E06/MF E06 
Direction des Recherches, Etudes et Techniques, 
= (France). Centre de Documentation de |’Arme- 
meni 

Etude Electrophysiologique de L’Optimisation des 
Responses Motrices de L’Operateur de Consoles 
de Commande (Electrophysiological Study of 
Motor - Response Optimization in Command Con- 
sole Operators). 

Final rept. 

B. Renault. 1990, 59p DRET-88/1167 

Text in French; summary in English. 


The | of the study was to better define the role of 
certain movement parameters during performance of 
tasks involving pressing, as quickly as possible, 
switches or buttons located in different places on a 
panel or command console opposite the operator. 
Electrical brain activity (evoked cognitive potentials) 
and behavioral responses (reaction time) were record- 
ed. Two experiments were conducted. The first in- 
volved manipulating stimulus-response compatibility, 
time uncertainty, and amplitude of the response move- 
ment in order to study their effects on reaction time 
and P300 and N200 wave latency. The second experi- 
ment manipulated the same first two parameters and 
the direction of the response movement, to study their 
effects on reaction time and P300 and N200 wave la- 
tency. The goal of the research is to specify some of 
the command console characteristics that would opti- 
mize complex motor responses. 


Immunology 


052,180 

AD-A222 685/0/GAR 
Biotech Research Labs., Inc., Rockville, MD. 
Development and Evaluation of Adeno HTLV-Iill 
Hybrid Virus and Non-Cytopathic HTLV-III Mutant 
for Vaccine Use. 

Annual rept. 1 Oct 88-28 Dec 89. 

S. K. Dusing, and M. T. Lubet. 6 Feb 90, 48p 
Contract DAMD17-86-C-6284 


Conditions were established and standardized for re- 
producibly infecting Cercopithecus with HIV-2 in the 
laboratory. Cercopithecus infected and vaccinated 
with HIV were monitored for an immune response on 
the basis of antigen-induced cellular proliferation and 
development of an antibody response detectable by 
Western blot assay. The anti-HIV antibody was also 
characterized for its ability to neutralize HIV virus. Wild 
Cercopithecus were tested for naturally occurring HiV 
infection and retroviruses isolated from five of these 
animals have been propagated in vitro. After screening 
and two cycles of plaque purification, four recombinant 
HIV gp120/adenovirus 2 isolates were obtained that 
produced HIV envelope protein as determined by im- 
munocytochemical staining using a rabbit antibody di- 
rected against gp120. The HIV gp120 sequences in 
one of these were incorporated into the early region 
1B rather than into the targeted early os ag 3. Key- 
words: AIDS; Vaccine; Recombinant DNA; Antibody; 
T-cell. (jes) 


Microbiology 


052,181 

AD-A222 771/8/GAR PC A02/MF A01 
Pennsylvania State Univ., University Park. 

Survival of Microorganisms and Bacterial Preda- 
tion and Competition in Nature. 

Final rept. 1 Apr 85-31 Mar 90. 

L. E. Casida. May 90, 8p ARO-22469.16-LS 

Contract DAAG29-85-K-0084 


In a. both predator and prey bacterial species in 
soil are dormant much of the time. This seems to be a 
means of avoiding starvation, desiccation, and preda- 
tion. For many species of soil bacteria, the pp 
dormancy is controlled by small amounts of ei 
magnesium or copper. The cells need the metal to 
allow breaking of dormancy. However, there usually 
isn’t enough of the respective metal that is readily 
available in the environment. Therefore, the cells 
produce a specific peptide growth initiation factor (GIF) 
which chelates the re ive metal (scavenges if 
from the environment) to make it available to the cells. 
The cells then break dormancy and start growth. The 
cells do not need the GIF for their growth, however: 
only to initiate growth. Keywords: Soil bacteria, Micro- 
organisms, Bacterial predation, Predator bacterial spe- 
cies, Prey bacterial species. (JES) 


052,182 

AD-A222 950/8/GAR PC A03/MF A01 
Harvard School of Public Health, Boston, MA. 

Antigen HIV Markers for Clinical Manifestation and 
Prevention of HTLV-III/LAV Infections. 

Annual rept. 26 Jan 87-25 Jan 88. 

T. H. Lee. 25 Feb 88, 32p 

Contract DAMD17-87-C-7031 


The major objective of the proposed study is to identify 
HIV gene products and to determine if antibodies elicit- 
ed by these products can be used to predict clinical 
outcome of HIV infection. During the first year, studies 
were conducted to map antigenic domains of gp 120, 
and to investigate if HIV contains as yet undiscovered 
genes in its genome. Analysis of serum reactivity to 
various gp 120 peptides revealed that antibodies to 
carboxy! portion of gp 120 were more frequently de- 
tected in infected individuals who were at earlier 
stages of HIV infection or in those who were less likely 
to noe ee to AIDS. A new HIV gene located in the 
central region of the genome was also identified. This 
newly identified _— encodes a 16 kd protein. Anti- 
body to this 16 kd protein was detected in HIV seropo- 
sitive individuals. Unlike antibody to other HIV proteins, 
the prevalence of antibody to the 16 kd protein is ele- 
vated in patients with AIDS. Because no analogous 
coding region has been identified in HIV-2, the anti- 
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body to the 16 kd protein may serve as a marker to 
distinguish HIV-1 infection from HIV-2. (jes) 


052,183 

AD-A222 997/9 Not available NTIS 

= Univ. of Lisbon (Portugal). Inst. Superior 
ecnico. 

Advances in Applied Biotechnology Series. 

Volume 4. Biotechnology and Biodegradation. 

a! A. Chakrabarty, and G. S. Omenn. 1990, 

p 

Availability: Gulf Publishing Co., P.O. Box 2608, Hous- 

ton, TX 77252, HC $80.00. No copies furnished by 

DTIC/NTIS. 


Table of Contents: The Anaerobic microbiology and 
biodegradation of aromatic compounds; Selecting and 
developing new microbes: anaerobes; Anaerobic deg- 
radation of aromatic hydrocarbons; Recruitment of tft 
and cic biodegradative pathway; Design of new path- 
ways for the catabolism of environmental pollutants; 
Engineering bacteria for environmental pollution con- 
trol and agriculture; Hydrolytic and oxidative degrada- 
tion of chlorinated aliphatic compounds by aerobic 
microorganisms; Principles of and assay systems for 

i radation; Military applications of biodegrada- 
tion; Biotransformation Lae of hazardous ener- 
getic organo-nitro compounds; Enzymatic hydrolysis of 
toxic organofluorophosphate compounds; Microorga- 
nism stabilization for in situ degradation of toxic chemi- 
cals; Biodegradations yield novel intermediates for 
chemical synthesis; The Fate of chlorophenolic com- 
pounds in freshwater and marine environments; and 
Hazardous waste adation by wood degrading 
Fungi. Keywords: Biotechnology, Biodegradation, 
Ecology, Risk assessment, Molecular genetics, Physi- 
ology of Aerobic Microorganisms, Environmental pollu- 
tion, Solid waste biodegradation, Anaerobic digestion, 
Cleanup of industrial sites, Bacterial transformation, 
Polychlorinated biphenyls, Hazardous waste manage- 
ment, Toulene degradation, BTEX, Regulations for re- 
lease of geneticaily-engineered microbes. (JG) 


052,184 
DE90010706/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Preparative purification of Trichoderma reesei 
native and “core” Cellobiohydrolase | by electro- 
phoresis and chromatofocussing. 

D. A. Offord, N. E. Lee, and J. Woodward. 1990, 11p 
CONF-900512-1 

Contract AC05-840R21400 

Symposium on biotechnology for fuels and chemicals 
(12th), Gatlinburg, TN (USA), 7-11 May 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The enzymes present in the cellulase complex pro- 
duced by the fungus Tric reesei have been 
the subject of considerable attention due to their po- 
tential for converting cellulosic materials into glucose 
for further use in fermentation processes. Cellobiohy- 
drolase | (CBH |) is the major component of crude 
commercial fungal cellulase preparations and cata- 
lyzes the conversion of insoluble cellulose into cello- 
biose. We have been interested, recently, in the reduc- 
tion of native and “core” CBH | (the primary structure 
of CBH | with a catalytic head region) and have needed 
to develop a method for their preparative purification. 
We now report that by using electrophoresis and chro- 
pene ger, preparative quantities of both native 
and “core” CBH | have been obtained. Since their pl 
values are different, milligram quantities of “core” 
CBH | can be generated and purified from the native 
enzyme by chromatofocussing within 2 hours. 13 refs., 
7 figs., 2 tabs. 


052,185 

DE90010901/GAR PC A02/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Biology. 
Hydrogen/sulfur metabolism in the hyperthermo- 
philic archaebacterium Pyrodictium _brockii. 
Progress report, March 1, 1989--February 28, 1990. 
R. J. Maier. 1 Mar 90, 4p DOE/ER/14011-1 

Contract FG02-89ER14011 

Sponsored by Department of Energy, Washington; DC. 


The mechanisms by which hyperthermophilic archae- 
bacteria grow and carry out metabolic functions at ele- 
vated jermperatures have yet to be determined. 
Progress along these lines requires some understand- 
md the roles that molecular hydrogen and elementai 


i 
sulfur play in their metabolism. The objectives of the 
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work proposed here include developing an under- 
standing of the metabolic characteristics of, and the 
enzymes involved in, hydrogen/sulfur transformation 
by hyperthermophilic archaebacteria. Efforts will focus 
primarily on the autotrophic bacterium, Pyrodictium 
brockii, which has a reported optimum growth temper- 
ature (105(degree)C) in pure culture. Biochemical and 
genetic characterization of enzymes involved in hydro- 
gen/sulfur transformations for these organisms will be 
pursued. These include the H(sub 2)-activating hydro- 
genase enzyme, a ubiquinone, a c-type cytochrome, 
and the S-reducing complex. Comparisons of the bio- 
chemical and genetic properties of these electron 
transport components will be made with mesophilic 
counterparts. Characterization of both purified hydro- 
genase and the cloned hydrogenase gene will receive 
a major research effort. The long-term goal is to under- 
stand the biochemical basis of extreme thermophily. 
(ERA citation 15:033211) 


052, 186 
PBS0-249178/GAR PC A03/MF A01 
— Biological Lab. RVO-TNO, Rijswijk (Nether- 
jands). 
Snelle Detectie van het Shigella Toxine 1: Litera- 
tuuroverzicht en Aanzet Onderzoek (Rapid Detec- 
tion of Shigella Toxin: Literature Survey and Ex- 
Approach). 

. W. A. Bergers. Jan 90, 37p MBL-1990-1 

Text in Dutch; summary in English. 


A literature search was performed with the aim of start- 
ing up a project on rapid detection and identification of 
Shigella toxin. Recent articles on the toxin from the 
last 5 years were consulted via Medline and Chemical 
Abstracts. It appeared that during the last decade 
many features about the molecular biology of this toxin 
were found due to adequate separation and purifica- 
tion techniques. Furthermore, a start was made with a 
small scale production of the Shigella toxin with two 
Shigella dysenteriae strains. The activity of the toxin 
was tested in sensitive Hela cells and compared with 
crude toxin (obtained from Prof O’Brien, Walter Reed, 
USA). The survival curves were similar for the refer- 
ence Shigella toxin and the toxin extracted from the 
bacterial cultures. The toxin produced by these strains 
can be exploited for the production of pure toxin and 
antibodies for rapid immunoassays. 


Nutrition 
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DE90784886/GAR PC A03/MF A01 
Bundesgesundheitsamt, Berlin (Germany, F.R.). Zen- 
trale Erfassungs- unc’ Bewertungstelle fuer Umwelt- 
chemikalien. 

Computer-assisted methods for a mathematical- 
statistical risk assessment of dietary intakes of 
contaminants - RESY and ROSY. 

P. Weigert, and H. Klein. 1988, 47p ETDE-mf- 
0784886, ISBN 3-89254-073-X 

Translated from German: Rechnergestuetzte Metho- 
den zur mathematisch-statistischen Risikoabschaet- 
zung von Schadstoffaufnahmen ueber Lebensmittel - 
RESY und ROSY. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


By means of the classical methods applied up to now 
for the calculation of the intake of contaminants such 
as the food basket or the total diet method, the expo- 
sure situation of the consumer could only be repre- 
sented by single values. The results of a consideration 
of single values are based on statistical parameters 
such as median or mean values of a calculated expo- 
sure. It is a special characteristic of the ROSY calcula- 
tion mode! that the intake of contaminants can be indi- 
cated for a cohort in the form of a frequency distribu- 
tion. This kind of evidence provides information on the 
total spectrum of the quantitative intake of contami- 
nants by all individuals of a cohort. The indication of 
probabilities allows numeric, i.e. quantitative, state- 
ments on the intake of contaminants by single individ- 
uals and groups of individuals, respectively. Thus, 
quite concrete information on the quantitative distribu- 
tion of the levels of intake is gained. This permits coi- 
clusions as to the number of persons which may have 
an increased intake of contaminants. This in turn 
makes it possible to evaluate the necessity of legal or 
administrative measures for the reduction of the intake 
of contaminants and to define these measures. (orig.). 
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PBS0-502451/GAR CP DO6 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Full Version, Release 9 (IBM PC/360K) (for Micro- 
computers). 

Data file. 

May 90, 19 diskettes USDA/DF/DK-90/028 

System: IBM PC; MS DOS operating system. Super- 
sedes PB90-500562. See also PB90-502469. 

The datafile is contained on nineteen 360K, 5 1/4 inch 
— double density. The diskettes are in ASCII 
ormat. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the dis- 
kette. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the diskette. The first file on the diskette is the 
coding manual. The manual contains the formats for 
the data sets, the set of nutrient numbers used in the 
full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. The user is expected 
to print the file to obtain information needed in using 
the rest of the information on the tape or diskette. The 
formats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,189 

PBS0-502469/GAR CP D04 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Abbreviated Version, Release 9 (IBM PC/360K) (for 
Microcomputers). 

Data file. 

May 90, 8 diskettes USDA/DF/DK-90/026 

System: IBM PC; MS DOS operating system. Super- 
sedes PB90-500570. See also PB90-502451. 

The datafile is contained on eight 360K, 5 1/4 inch dis- 
— double density. The diskettes are in ASCII 
‘ormat. 


The file is made up of the most compiete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the dis- 
kette. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same itern has been included as the third data 
set on the diskette. The first file on the diskette is the 
coding manual. The manual contains the formats for 
the data sets, the set of nutrient numbers used in the 


full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. The user is expected 
to print the file to obtain information needed in using 
the rest of the information on the tape or diskette. The 
formats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,190 

PB90-502477/GAR CP DO4 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Supplement to Release 8 (IBM PC/360K) (for 
Microcomputers). 

Data file. 

May 90, 9 diskettes USDA/DF/DK-90/027 

System: IBM PC; MS DOS operating system. Super- 
sedes PB90-500588. See also PB90-502519. 

The datafile is contained on nine 360K, 5 1/4 inch dis- 
— double density. The diskettes are in ASCII 
lormat. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of food descriptions and item 
numbers, which may be printed for use as a codin 
manual, appear as the first data set on the diskette. 
file to link foods already existing under an old code to 
the new code assigned in the updated section for the 
same item has been included as the third data set on 
the diskette. The first file on the diskette is the coding 
manual. The manual contains the formats for the data 
sets, the set of nutrient numbers used in the full ver- 
sion of the file, the key to abbreviations used, the 
codes needed to identify the foods used in the data file 
and the weights used for the two household measures 
reported in the publications. The user is expected to 
print the file to obtain information needed in using the 
rest of the information on the tape or diskette. The for- 
mats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,191 

PB90-502493/GAR CP D07 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Full Version, Release 9 (IBM PS/2-720K) (for Micro- 
computers). 

Data file. 

May 90, 10 diskettes USDA/DF/DK-90/029 

System: IBM PS/2; MS DOS operating system. Super- 
sedes PB90-500620. See also PB90-502568. 

The datafile is contained on ten 720K, 5 1/4 inch dis- 
—_— double density. The diskettes are in ASCII 
lormat. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 





date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the 
tape. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the tape. The first file on the tape is the coding 
manual. The manual contains the formats for the data 
sets, the set of nutrient numbers used in the full ver- 
sion of the file, the key to abbreviations used, the 
codes needed to identify the foods used in the data file 
and the weights used for the two household measures 
reported in the publications. The user is expected to 
print this file to obtain information needed in using the 
rest of the information on the tape or diskette. The for- 
mats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,192 

PBS0-502519/GAR CP D06 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Supplement to Release 8 (IBM PS/2-1.44M) (for 
Microcomputers). 

Data file. 

May 90, 4 diskettes USDA/DF/DK-90/025 

System: IBM PS/2; MS DOS operating system. Super- 
sedes PB90-500679. See also PB90-502477. 

The datafile is contained on four 1.44M, 3 1/2 inch dis- 
kettes, high density. The diskettes are in ASCII format. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of food descriptions and item 
numbers, which may be printed for use as a — 
manual, appear as the first data set on the diskette. 
file to link foods already existing under an old code to 
the new code assigned in the updated section for the 
same item has been included as the third data set on 
the diskette. The first file on the diskette is the coding 
manuai. The manual contains the formats for the data 
sets, the set of nutrient numbers used in the full ver- 
sion of the file, the key to abbreviations used, the 
codes needed to identify the foods used in the data file 
and the weights used for the two household measures 
reported in the publications. The user is expected to 
print the file to obtain information needed in using the 
rest of the information on the tape or diskette. The for- 
mats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,193 

PB$0-502527/GAR CP Dos 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Full Version, Release 9 (IBM PS/2-1.44M) (for 
Microcomputers). 

Data file. 

May 90, 6 diskettes USDA/DF/DK-90/024 

System: IBM PS/2; MS DOS operating system. Super- 
sedes PB90-500653. See also PB90-502543. 

The datafile is contained on six 1.44M, 3 1/2 inch dis- 
kettes, high density. The diskettes are in ASCII format. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 


was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and cther products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the dis- 
kette. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the diskette. The first file on the diskette is the 
coding manual. The manual contains the formats for 
the data sets, the set of nutrient numbers used in the 
full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. The user is expected 
to print the file to obtain information needed in using 
the rest of the information on the tape or diskette. The 
formats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,194 
PBS0-502543/GAR CP D05 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 
USDA Nutrient Data Base for Standard Reference, 
Abbreviated Version, Release 9 (IBM PS/2-1.44M) 
= a 

ata file 


May 90, 3 diskettes USDA/DF/DK-90/023 
System: IBM PC/AT; MS DOS operating system. Su- 
rsedes PB90-500661. See also PB90-502717 and 
B90-502527. 
The datafile is contained on three 1.44M, 3 1/2 inch 
=— high density. The diskettes are in ASCII 
lormat. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the dis- 
kette. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the diskette. The first file on the diskette is the 
coding manual. The manual contains the formats for 
the data sets, the set of nutrient numbers used in the 
full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. The user is expected 
to print the file to obtain information needed in using 
the rest of the information on the tape or diskette. The 
formats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,195 
PB90-502550/GAR ! 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 


CP T02 


052,196 


MEDICINE & BIOLOGY 
Nutrition 


USDA Nutrient Data Base for Standard Reference, 
Release 8, Supplement. 

Data file. 

May 90, mag ee USDA/DF/MT-90/022 
Supersedes PB90-500471. See also PB90-502485. 
Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is TO2. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the c made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the 
tape. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the tape. The first file on the tape is the coding 
manual. The manual contains the formats for the data 
sets, the set of nutrient numbers used in the full ver- 
sion of the file, the key to abbreviations used, the 
codes needed to identify the foods used in the data file 
and the weights used for the two household measures 
reported in the publications. The user is expected to 
print this file to obtain informa*ion needed in using the 
rest of the information on the tape or diskette. The for- 
mats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,196 

PB90-502568/GAR CP To2 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Abbreviated Version, Release 9. 

Data file. 

May 90, P| tape USDA/DF/MT-90/021 

System: SUN; SUN/OS/3.5 operating system. Super- 
sedes PB90-500463. See also PB90-502493. 
Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is T02. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the 
tape. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the tape. The first file on the tape is the coding 
manual. The manual contains the formats for the data 
sets, the set of nutrient numbers used in the full ver- 
sion of the file, the key to abbreviations used, the 
codes needed to identify the foods used in the data file 
and the weights used for the two household measures 
reported in the publications. The user is expected to 
print this file to obtain information needed in using the 
rest of the information on the tape or diskette. The for- 
mats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
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MEDICINE & BIOLOGY 
Nutrition 


The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


052,197 

PB90-502717/GAR CP T02 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Release 9. 

Data file. 

May 90, mag tape USDA/DF/MT-90/020 
Supersedes PB90-500455. See also PB90-502543. 
Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is T02. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The higher iron levels are 
voluntary before July 1, 1983 and mandatory after that 
date (Federal Register August 28, 1981). To distin- 
guish between the food item numbers used in Agricul- 
ture Handbook 8 and the numbers used in the updated 
Agriculture Handbook 8 codes, all items from the origi- 
nal, Handbook 8 have 70000 added to their codes. 
The data file format, a list of foods descriptions and 
item numbers, which may be printed for use as a 
coding manual, appear as the first data set on the 
tape. A file to link foods already existing under an old 
code to the new code assigned in the updated section 
for the same item has been included as the third data 
set on the tape. The first file on the tape is the coding 
manual. The manual contains the formats for the data 
sets, the set of nutrient numbers used in the full ver- 
sion of the file, the key to abbreviations used, the 
codes needed to identify the foods used in the data file 
and the weights used for the two household measures 
reported in the publications. The user is expected to 
print the file to obtain information needed in using the 
rest of the information on the tape or diskette. The for- 
mats are contained in the file for all versions of the 
standard reference data sets being distributed al- 
though only one is appropriate for a given data set. 
The user should select the appropriate one for the ver- 
sion of the data set that has been secured and disre- 
gard the others in the file. 


Parasitology 


052,198 
AD-A222 728/8/GAR PC A03/MF A01 
Naval Medical Research Unit No. 2, Manila (Philip- 


pines). 

Intestinal Capillariasis. 

Technical rept. 1967-1985. 

J. H. Cross, and V. Basaca-Sevilla. 1989, 17p Rept 
no. NAMRU-2-TR-1074 

Pub. in Clinical Parasitology, v1 p105-119 1989. 


Capillaria philippinensis is endemic in parts of the Phil- 
ippines and Thailand. The capillarid nematodes are 
closely related to Trichinella and Trichuris species. An 
untrained technician may confuse the eggs. The life 
cycle, as it is known today, has been determined ex- 
perimentally in monkeys and Mongolian gerbils. The 
natural host for C. philippinensis is not definitely estab- 
lished but one bird in the Philippines, a yellow bittern, 
has been found naturally infected with one male C. phi- 
lippinensis. It is now believed that C. philippinensis is a 
parasite of fish-eating birds and that fish are the inter- 
mediate hosts, man is an accidental host. The parasi- 
toses can be fatal in humans if treatment is delayed. 
Patients usually have borborygami, abdominal pain, 
and dirrhoea leading to weight loss, malaise, body 
weakness, oedema, and cachexia. Mebendazole and 
albendazole are prescribed for treatment, although 
there are few side effects of these anthelminthics. (jes) 


052,199 

AD-A222 769/2/GAR PC A02/MF A01 
aon Medical Research Unit No. 2, Manila (Philip- 
pines). 
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Detection of ‘Brugia Malayi’ Infected Mosquitoes 
with Species Specific DNA Probe pBm 15, In Riau, 
Indonesia. 

Technical rept. 

J. H. Cross, V. Basaca-Sevilla, L. Kurniawan, S. 
Harun, and B. S. Utami. 1989, 10p Rept no. NAMRU- 
2-CS-157 

Pub. in Bul. Penelit. Kesehatan, v17 n2 p88-94 1989. 


Assessment of transmission of lymphatic filariasis de- 
pends on measuring the annual biting rate of the 
vector and the number of infective larvae found in the 
vector. It is obvious that identification of the infective 
larvae is very important. Failure of identifying the infec- 
tive larvae will result in the wrong mosquito being in- 
criminated as vectors, which further resulted in trans- 
mission studies and control programs being based on 
false premises. Infective larvae of a different genus 
can be differentiated by an experienced scientist. Dis- 
tinguishing infective larvae within a different genus by 
morphological! criteria is difficult or even impossible, 
which then necessitates infecting laboratory animals 
for identification of the characteristic adult worm of the 
species. In areas where B. malayi and B. pahangi, 
which are transmitted by the same mosquito vector, 
coexist, differentiating the infective larvae becomes a 
very important issue. (jes) 


052,200 

AD-A222 965/6/GAR PC A01/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Rapid Diagnosis of Brugia malayi and Wuchereria 
bancrofti Filariasis by an Acridine Orange/Micro- 
hematocrit Tube Technique. 

Journal article. 

G. W. Long, L. S. Rickman, and J. H. Cross. 1990, 
5p Rept no. NMRI-90-36 

Pub. in Jnl. of Parasitology, v76 n2 p278-291 1990. 


A microhematocrit tube technique for diagnosis of 
human filariasis has been previously described. A 
system incorporating heparin, EDTA (ethylenediamin- 
otetraacetate) and acridine orange into a microhema- 
tocrit tube (Quantitative Blood Count, QBC) has been 
commercially developed for the quantitation of blood 
counts and has been used for the diagnosis of malaria. 
We evaluated this test for its usefulness in the diagno- 
sis of filariasis. Upon centrifugation, the parasites were 
concentrated in the area of the buffy coat and could be 
observed through the wall of tube. The parasites were 
concentrated further by a plastic float that expands the 
buffy coat and confines the parasites to the periphery 
of the tube. Acridine orange stains the DNA (deoxyri- 
bonucleic acid) of the parasite, and morphologic char- 
acteristics can be examined by fluorescence micros- 
copy. The terminal and subterminal nuclei and long ce- 
phalic space of Brugia malayi, as well as the short ce- 
phalic space and caudal nuclei of Wuchereria ban- 
crofti, were easily recognized and differentiated from 
each other. Microfilariae were detected in samples di- 
luted to a level of approximately 50/ml. Keywords: Re- 
prints, Parasitology, Diagnosis, Brugia malayi and Wu- 
chereria bancrofti filariasis, Acridine orange/microhe- 
matocrit tube technique, Parasites, Biology. (jg) 


Pest Control 


052,201 

MIC-90-03317/GAR PC E07/MF E01 
Newfoundland Forestry Centre, St. John’s. 

Aerial application of VirtussR, a nuclear polyhe- 
drosis virus, against whitemarked tussock moth 
larvae in Newfoundiand in 1987. 

Information report no. N-X-270. 

R. J. West, W. J. Kaupp, and J. C. Cunningham. 

-y 989, 18p SSC-FO46-15/270E, ISBN-0-662-17397- 


The whitemarked tussock moth (WMTM) sporadically 
infests coniferous plantations in eastern North Amer- 
ica. Although the insect is primarily a pest of hard- 
woods, high populations can severely defoliate east- 
ern larch, spruce, and balsam fir. This insect is also a 
nuisance as the larvae have urticating hairs that cause 
skin rashes on some human individuals. The market 
potential for a product to control the WMTM is limited 
because outbreaks are usually small and self-limiting. 
The viral insecticide VirtussR, which contains a nuclear 
polyhedrosis virus (NPV), was aerially applied at a 
dosage of 2.5 x 10-11 polyhedral inclusion bodies per 
ha against a larval population in a 25 ha plot containing 


white birch and balsam fir located near Bottom Brook, 
Newfoundland in 1987. The treatment was applied at a 
flow rate of 9.4 L/ha with a fixed-wing aircraft equipped 
with AU4000 Micronair rotary atomizers. This report 
presents the results of that spraying. 
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PB90-254103/GAR PC A07/MF A01 
Office of Technology Assessment, Washington, DC. 
Plague of Locusts. Special Report. 

Jul 90, 1839p OTA-F-450 

Also available from Supt. of Docs. 


Major upsurges of several species of locusts and 
grasshoppers occurred simultaneously across a large 
part of Africa and the Middle East in 1986-1989. For- 
eign aid donors and African governments responded 
with large-scale, emergency insecticide spraying; the 
United States contributed approximately 20% of these 
programs’ funds. The report examines whether those 
efforts were justified, what impact they had, and what 
technological and policy alternatives might be avail- 
able in the future. 


Pharmacology & Pharmacological 
Chemistry 
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AD-A222 647/0/GAR PC A03/MF A01 
Texas Univ. at Arlington. Dept. of Chemistry. 
Preparation of Potential Radioprotective Agents 
Derived from Aminothiols. 

Annual rept. 16 Jul 85-15 Jul 86. 

A. L. Ternay. Sep 85, 45p 

Contract DAMD17-84-C-4137 


The purpose of this program is to prepare substances 
containing known (and potentially) radioprotective 
fragments bound to small biomolecules. They are to 
be prepared in small quantities. These compounds are 
then to be submitted for biological evaluation. The 
method chosen to link the radioprotective fragment 
(usually an aminothiol) to the biomolecule is to join 
them via a disulfide bond (-S-S-). During much of this 
year particular emphasis has been placed upon the 
synthesis of potential radioprotective steroids. Two 
very different methodologies have been used for the 
synthesis of unsymmetric disulfides. One involves the 
reaction of a thiol with the thiolsulfinate derived from a 
different thiol. This method has the potential for pro- 
ducing the desired (target) compound in high purity 
with a minimum of side products. During the reporting 
fifteen (15) compounds were submitted for biological 
evaluation. Seven of these are steroid-containing sub- 
stances, two are phenothiazines and three are poly- 
mer-bound materials. The latter contain a radioprotec- 
tive agent (e.g., WR-1065) bound to a polymer by an 
ionic bond. The polymer which was used was the com- 
mercially-available Dowex 50W-X8, an ion-exchange 
resin containing free sulfonic acid residues. (jes) 
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AD-A222 976/3/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Norfloxacin for the Prophylaxis of Travelers’ Diar- 
rhea in U.S. Military Personnel. 

Journal article. 

D. A. Scott, R. L. Haberberger, S. A. Thornton, and 
K. C. Hyams. 1990, 6p Rept no. NMRI-90-29 

Pub. in American Jnl. of Tropical Medicine and Hy- 
giene, v42 n2 p160-164 1990. 


Acute diarrhea is a concern for travelers to developing 
countries. Although a diarrheal illness rarely produces 
mortality in healthy populations, it can impair an indi- 
vidual’s ability to function. Attack rates vary, but re- 
ports of up to 40% are not uncommon. Numerous 
strategies involving dietary discretion, bismuth subsali- 
cylate prophylaxis, and antibiotic prophylaxis have 
been tried to prevent acute diarrhea. Keywords: Trav- 
elers’ diarrhea; Fluoroquinolone; Prophylaxis; Human 
volunteers; Human drug trial; Enterotoxigenic. (jes) 
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AD-A223 055/5/GAR PC A03/MF A01 
National Academy of Sciences, Washington, DC. 





Conference Summary on Roundtable for the De- 
velopment of Drugs and Vaccines against Ac- 
quired Immuno iency oe (AIDS) Held 
in Washington, DC on 11-12 September 1989: Sur- 
rogate Endpoints in Evaluating the Effectiveness 
of Drugs against HIV Infection and AIDS. 

Final rept. 

R. Weiss, and L. Mazade. 1 Jun 90, 25p 

Contract DAMD17-88-Z-8035 


This conference summary was prepared by the Insti- 
tute of Medicine’s Roundtable for the Development of 
Drugs and Vaccines against AIDS, chaired by Harold 
Ginsberg and Sheldon Wolff and directed by Robin 
Weiss and Richard Berzon. The document reports 
major themes of the conference discussions; these 
themes, however, do not represent policy statements 
by the Institute of Medicine. Keywords: RA 1, AIDS, 
Antiviral drugs, Vaccines, Symposia, Human immuno- 
deficiency virus, Infections, Acquired immune deficien- 
cy syndrome, Medical research. (JG) 
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DE90010650/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 

Gallium a unique anti-resorptive agent in bone: 
Preclinical studies on its mechanisms of action. 

R. Bockman, R. Adelman, R. Donnelly, L. Brody, and 
R. Warrell. 1990, 8p BNL-44536, CONF-9005170-1 
Contract AC02-76CH00016 

Internatonal symposium on metal ions in biology and 
medicine (1st), Champagne (France), 16-19 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The discovery of gallium as a new and unique agent for 
the treatment of metabolic bone disorders was in part 
fortuitous. Gallium is an exciting new therapeutic agent 
for the treatment of pathologic states characterized by 
accelerated bone resorption. Compared to other 
therapeutic metal compounds containing platinum or 
germanium, gallium affects its antiresorptive action 
without any evidence of a cytotoxic effect on bone 
cells. Gallium is unique amongst all therapeutically 
available antiresorptive agents in that it favors bone 
formation. 18 refs., 1 fig. 
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PATENT-4 942 184 Not available NTIS 
Department of Health and Human Services, Washing- 


ton, DC. 

prone Soluble, Antineoplastic Derivatives of Taxol. 
atent. 

R. D. Haugwitz, L. Zalkow, J. Glinski, M. Suffness, 

and H. M. Deutsch. Filed 7 Mar 88, patented 17 Jul 

90, 2p PB90-237983, PAT-APPL-7-165 173 

Supersedes PB88-201447. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


Antineoplastic, water soluble, taxol derivatives and 
methods for preparing the same are described. 
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PATENT-4 943 579 Not available NTIS 
= of Health and Human Services, Washing- 
ton, DC. 
— Soluble Products of Camptothecin. 

fatent. 
B. R. Vishnuvaijala, and A. Garzon-Aburbeh. Filed 6 
Oct 87, patented 24 Jul 90, 2p PB90-237991, PAT- 
APPL-7-104 894 
Supersedes PB90-134859. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Water-soluble derivatives of camptothecin have been 
determined to be composed of = and nitrogen- and 
oxygen-containing heterocycles. The derivatives also 
contain two ketone linkages and sidechains varying in 
composition. 
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PB90-254798 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Molecular Physics Div. 


Theoretical Studies of cis-Pt(Il)-Diammine Binding 
to Duplex DNA. 

Final rept. 

S. L. McCarthy, R. J. Hinde, K. J. Miller, J. S. 
Anderson, and H. Basch. 1990, 14p 

Sponsored by National Foundation for Cancer Re- 
search, Bethesda, MD., and Rensselaer Polytechnic 
Inst., Troy, NY. 

Pub. in Biopolymers 29, p823-836 1990. 


The binding of cis-Pt(Il) diammine (cis-DP) to double- 
stranded DNA was studied with several kinked confor- 
mations that can accommodate the formation of a 
square planar complex. Molecular mechanics (MM) 
calculations were performed to optimize the molecular 
fit. These results were combined with quantum me- 
chanical (QM) calculations to ascertain the relative en- 
ergetics of ligand binding through water vs direct bind- 
ing of the phosphate to the ammine and platinum, and 
to guide the selection of DNA conformations to mode! 
complex formation. Based on QM and MM caicula- 
tions, models are proposed that may be characterized 
by several general features. A structure involving hy- 
drogen bonding between each ammine and distinct 
adjacent phosphate groups, referred to as closed con- 
formation (CC), has already been reported. This is also 
found in the crystal structure of small dimers. Alterna- 
tive conformations that may be important in platination 
of duplex DNA are reported. Mp are characterized by 
an intermediate conformation (IC), involving hydrogen 
bonding between one ammine and phosphate group, 
and an open conformation (OC), without ammine 
phosphate hydrogen bonding. 
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PB90-254905 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
Gaithersburg, MD. Polymers Div. 

Assessment of Loosely-Bound and Firmly-Bound 
Fluoride Uptake by Tooth Enamel from Topically 
Applied Fluoride Treatments. 

Final rept. 

B. Sieck, S. Takagi, and L. C. Chow. 1990, 5p 
Sponsored by American Dental Association Health 
Foundation, Chicago, IL. 

- in Jnl. of Dental Research 69, n6 p1261-1265 Jun 


The amounts of ioosely-bound fluoride (F) deposited 
on human enamel by two topical F treatments were 
measured with use of a constant-composition F wash- 
ing method. Enamel biopsies conducted before treat- 
ment and after the washing were used for determina- 
tion of the firmly-bound F uptake. The results showed 
that (1) the washing system did not remove F from un- 
treated enamel surface, (2) a four-minute application 
of an acidulated phosphate fluoride (APF) gel deposit- 
ed 27.2 (2.4) (mean, S.E.) micro g of loosely-bound F 
per sq cm of enamel surface and 186 (111) ppm of 
firmly-bound F in the outer 10 micro m of enamel, and 
(3) a four-minute application of a pH-2.1 dicalcium 
phosphate dihydrate (DCPD)-forming solution followed 
by APF produced 44.9 (3.1) micro g/sq cm of loosely- 
bound F and 1280 (354) ppm of firmly-bound F in the 
outer 10 micro m of enamel. 


Physiology 
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AD-A222 617/3/GAR PC A03/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Evaluation of the Photopic ERG Using Lower 
Eyelid Electrodes. 

Interim rept. Jan 88-Jan 90. 

L. B. Anderson, and T. J. Yates. 22 Jan 90, 28p 


The use of corneal contact lens electrodes for record- 
ing ERGs is difficult in some patients (children) and im- 
possible in others (hyperbaric patients) due to unusual 
recording conditions. After reviewing the various pub- 
lished methods already tested, we implemented of 
technique that employs a lower eyelid electrode. In ad- 
dition, a ‘Ping-Pong ball Ganzfeld’ was fabricated to 
mimic the Ganzfeld dome typically used in clinical lab- 
oratories. Three questions were then addressed: (1) 
the adequacy of the method for acquiring photopic 
ERGs; (2) the influence of the direction of gaze on 
ERG parameters; (3) the day-to-day reliability of the 
method. When ERGs derived from contact lens elec- 
trodes were compared with those obtained from lower 
eyelid electrodes under the same test conditions, it 
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was found that the lower eyelid electrode waveforms 
were smaller in amplitude but identical in shape to 
waveform produced by corneal contact lens electrons. 
Keywords: Electrodes, Ganzfeld, Electrophysiology, 
Photopic. (jes) 
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AD-A222 782/5/GAR PC A13/MF A02 
Northwestern Univ., Evanston, IL. 

Anthropometric Survey of U.S. Army Personnel: 
Bivariate Frequency Tables (1988). 

Final rept. 1 Apr 89-31 Mar 90. 

J. Cheverud, C. C. Gordon, R. A. Walker, C. 
Jacquish, and L. Kohn. May 90, 286p NATICK-TR- 
90/031 

Contract DAAK60-89-C-1006 


In this report, bivariate frequency tables based on data 
from the 1988 Anthropometric Survey of U.S. Army 
Personnel are presented to facilitate the use of these 
data by designers of clothing, equipment, and work- 
spaces which Army personnel will wear or use. For 
each pair of dimensions a bivariate frequency table is 
presented first for males and females combined, then 
for males and females separately. Keywords: Anthro- 
pometry; Anthropometric survey; Anthropometric data; 
Human body size; Measurements; Dimensions; Men; 
Women; Army. (sdw) 
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AD-A222 966/4/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Intestinal Barriers to Bacteria and Their Toxins. 
Journal article. 

R. |. Walker, and R. L. Owen. 1990, 9p Rept no. 
NMRI-90-30 

8 in Annual Review of Medicine, v41 p393-400 
1 k 


Immunologic and nonimmunologic processes work to- 
gether to protect the host from the multitude of micro- 
organisms residing within the intestinal lumen. Me- 
chanical integrity of the intestinal epithelium, mucus in 
combination with secretory antibody, antimicrobial me- 
tabolites of indigenous microorganisms, and peristal- 
sis each limit proliferation and systemic dissemination 
of enteric pathogens. Uptake of microorganisms by 
Peyer’s patches and other intestinal lymphoid struc- 
tures and translocation circumvent the mucosal bar- 
rier, especially in immunosuppressed individuals. |m- 
proved understanding of the composition and limita- 
tion of the intestinal barrier, coupled with advances in 
genetic engineering of immunogenic bacteria, devel- 
opment of oral delivery systems, and immunomodula- 
tors, now make enhancement of mucosal barriers fea- 
sible. Keywords: Mucus, Translocation, Opportunistic 
infection, Peyer’s patch, Lipopolysaccharide, Reprints, 
Medicine, Intestinal barriers, Bacteria, Toxins, Enteric 
infections, Physiology. (jg) 
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AD-A223 040/7/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 
Oxygen Consumption during Underwater Fin 
Swimming Wearing Dry Suits. 

Final rept. 

J. A. Sterba. May 90, 19p Rept no. NEDU-11-90 


Oxygen consumption (VO2) during underwater fin 
swimming was measured with divers wearing dry suits 
in near-freezing water. During the last 30 min of a 40 
min swim, VO2 was measured in eight U.S. Navy 
divers swimming in a cold water (2 deg C) flume. Each 
diver swam seven times, evaluating seven pairs of fins 
determined to have a large enough foot pocket to be 
used with dry suits with thick insulation. Weight distri- 
bution, volume of dry suit gas, and dry suit diving expe- 
rience were all controlled. Swimming depth was 3 
meters (9.8 ft) in a large area of constant flow in the 
cold water flume. VO2 consumption was calculated 
from loss of O2 bottle pressure, measured on-line and 
corrected for depth and temperature, to units of mi/ 
min, standard temperature, pressure, dry (STPD). Key- 
words: a consumption, Metabolism, Exercise, 
Swimming, Propulsion, Naval experimental diving unit, 
Protective clothing, Underwater fin swimming, Dry 
suits. (jg) 
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AD-A223 143/9 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 
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Hemodynamic Response to Abdominal Aortotomy 
in the Anesthetized Swine. 
= H. Bickell, S. P. Bruttig, and C. E. Wade. 1989, 

ip 
Availability: Pub. in Circulatory Shock, v28 p321-332 
1989. No copies furnished by DTIC/NTIS. 


This study was conducted to determine the hemodyn- 
amic response to uncontrolled hemorrhage following 
aortotomy in anesthetized swine. Eight Yorkshire 
swine underwent splenectomy and stainless steel wire 
placement in the anterior infrarenal aorta and were in- 
strumented with Swan-Ganz and carotid artery cath- 
eters. Following an equilibration period, the wire was 
pulled. This produced a 5 mm aortotomy and sponta- 
neous intraperitoneal hemorrhage. Serial measure- 
ments of mean arterial pressure (MAP), mean pulmo- 
nary artery pressure (MPAP), and cardiac output (CO) 
were obtained. From baseline to 5 min after aortotomy, 
there was a profound decrease in MAP in conjunction 
with a significant decrease in CO and MPAP. After the 
initial 5 min period, there was a progressive elevation 
in MAP, CO, and MPAP. Peripheral vascular resistance 
(PVR) was significantly decreased after aortotomy and 
returned to baseline after 60 min. From these data, we 
conclude that aortotomy produces a rapid depression 
and spontaneous recovery in MAP, CO, and MPAP. 
Aortotomy also produces a significant decrease in 
PVR, which is not generally associated with hemor- 
rhagic hypotension. Keywords: Cardiac output, Hypo- 
tension, Hemorrhage, Vascular injury, Total peripheral 
resistance, Reprints, Anatomy, Medical research, Cir- 
culatory system, Blood vessels, Aorta. (jg) 
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AD-A223 164/5/GAR 
Alabama Univ. in Birmingham. 


PC A02/MF A01 


Regional Hemodynamic Responses to Hypoxia in 
Polycythemic Dogs. 

Final rept. 

R. L. Stork, D. L. Bredle, C. K. Chapler, and S. M. 
Cain. 1988, 7p USAFSAM-JA-88-51 

Contract F33615-82-D-0627 

Pub. in Jnl. of Applied Physiology, v65 n5 p2969-2074, 


1988 


Polycythemia increases blood viscosity so that sys- 
temic O2 delivery (QO2) decreases and its regional 
distribution changes. We examined whether hypoxia, 
by promoting local vasodilation further modified these 
effects in resting skeletal muscle and gut in anesthe- 
tized dogs after hematocrit had been raised to 65%. 
One group (CON, n=7) served as normoxic controls 
while another (HH, n=6) was ventilated with 9% N2 
for 30 min between periods of normoxia. Polycythemia 
decreased cardiac output so that QO2 to both regions 
decreased 50% in both groups. In compensation, O2 
extraction fraction increased to 65% in muscle but not 
in gut. Unlike previously published normocythemic 
studies, there was no initial hypoxic vasoconstriction in 
muscle. Metabolic vasodilation during hypoxia was en- 
hanced in muscle when blood in resting muscle. Meta- 
bolic vasodilation during hypoxia was enhanced in 
muscle when blood O2 reserves were first lowered by 
increased extraction with polycythemia alone. The in- 
crease in resting muscle blood flow during hypoxia 
with no change in cardiac output may have decreased 
O2 availability to other more vital tissues. In that sense 
and under these experimental conditions, polycythe- 
mia caused a maladaptive response during hypoxic hy- 
poxia. Keywords: Regional blood flow, Regional 
oxygen delivery, Gut, Skeletal muscle, Reprints, 
Oxygen deficiency, Erythrocytes, Normoxia, Vasodila- 
tion, Anatomy, Medical research. (jg) 
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AD-A223 191/8/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Integrated Area Measure of Visual Endogenous 
ERPs: Relation to Cognitive Workload and Hemi- 


inal rept. 
L. L. Merrill, and D. J. Hord. Jun 89, 23p Rept no. 
NHRC-89-25 


The Integrated Area Measure (IAM) of event-related 
brain potentials components was assessed as a 
simple method of een cognitive workload. Addi- 
tionally, the hypothesis of Miskin and Appenzeller that 
the right hemisphere is more involved in visual proc- 
— than the left was evaluated. One hundred and 
two U.S. Navymen were used as subjects and each 
subject completed a baseline and an ‘oddbal!’ visual 
task. EEG was recorded at two electrode sites (C3 and 
C4). The results indicate that the [AM may be useful as 
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a measure of cognitive workload. The IAM showed 
that stimulus discrimination was not greater for the 
right hemisphere, therefore, the hypothesis of Miskin 
and Appenzeller was not supported. However, the [AM 
for the right hemisphere was significantly larger than 
the left hemisphere measure for discrimination 
memory. The present data may suggest that the right 
hemisphere generates the — activity for the up- 
dating of working memory. The IAM may ultimately 
prove to be a useful tool for monitoring the cognitive 
activity of personnel. Keywords: ERP, Integrated area, 
Hemisphere, Cognitive load, Visual endogenous 
ERPS, Decision-making, Brain, Working memory, Psy- 
chology. (JG) 
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AD-A223 196/7/GAR PC A04/MF A01 
Naval Health Research Center, San Diego, CA. 
Melatonin, Light and Circadian Cycles. 

Interim rept. 

T. L. Kelly, D. Smith, and P. Naitoh. 25 Dec 89, 61p 
Rept no. NHRC-89-38 


The body’s circadian rhythms affect many aspects of 
human psychology, physiology, and performance. Me- 
latonin, a hormone secreted by the pineal, is an impor- 
tant element of human circadian rhythmicity. Melatonin 
is normally at a low level during the day, with a pulse of 
secretion at night. The timing of melatonin secretion is 
controlled by the suprachiasmatic nuclei of the hypoth- 
alamus. The neuronal pathways which mediate this 
control are discussed. Light exposure is the main 
factor which adjusts the + ree sar clock that con- 
trols melatonin release. Melatonin is altered in many 
disease states. It interacts with other endocrine sys- 
tems. It probably plays a role in jet lag. Various drugs, 
including many that are commonly used and are likely 
to be taken by military personnel, can affect the mela- 
tonin system at different levels: by shifting the hypo- 
thalamic clock which controls melatonin release; by di- 
rectly suppressing release at the level of the pineal, 
without altering the underlying rhythm; or by altering or 
blocking the effects of melatonin after it has been re- 
leased. (JES) 
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MIC-90-03435/GAR PC E07/MF E01 
Canadian Advisory Council on the Status of Women, 
Winnipeg (Manitoba). 

New reproductive technologies: A bibliography. 
c1990, 29p 


Bibliography on new reproductive technologies with 
items listed alphabetically by author, — geir- 
eral area, health/medical, sociological/psychological, 
ethics, and legal. Five bibliographies from other con- 
cerned groups are also included with that of the Mani- 
toba Advisory Council. 
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PBS0-215625/GAR PC A02/MF AO1 
Northrop Services, Inc., Research Triangle Park, NC. 
Control of Chromaffin Celi Development and 
Adrenomedullary Function in the Neonate. 

C. Lau, L. L. Ross, and T. A. Slotkin. c1988, 8p 
EPA/600/D-90/035 

Contract EPA-68-02-4450 

Pub. in Progress in Catechlolamine Research, Part A: 
Basic Aspects and Peripheral Mechanisms, p467-471 
1988. Part of vor sage of the International Cate- 
cholamine Symposium (6th), Jerusalem, Israel, June 
14-19, 1987. Prepared in coop. with Medical Coll. of 
Pennsylvania, Philadelphia, and Duke Univ. Medical 
Center, Durham, NC. Dept. of Pharmacology. Spon- 
sored by Health Effects Research Lab. 


Neonatal administration of triiodothyronine (T3) accel- 
erates the onset of sympatho-adrenomedullary neuro- 
transmission function. To examine whether this reflect- 
ed enhanced maturation of splanchnic innervation, the 
authors assessed retrograde transport of horseradish 
peroxidase. There was an increased number of la- 
belled preganglionic neuronal cell bodies in the spinal 
cord of the hyperthyroid pups. Ultrastructural examina- 
tion also revealed a corresponding increase of synap- 
ses in the adrenal medulla, and the activities of choline 
acetyltransferase, an enzyme marker for preganglionic 
terminals was also elevated. Replication of the chro- 
maffin cells was terminated prematurely in the T3 
group, leading to significant reductions of mitotic index 
and overall cell numbers. As a functional consequence 
of these cellular deficits, ontogeny of adrenal catecho- 
lamine biosynthesis and storage was retarded. In neo- 
nates rendered hypothyroid by propylthiouracil, oppo- 
site effects on the maturation of the sympatho-adreno- 


medullary axis were observed, indicating an obligatory 
role of endogenous thyroid hormones in development 
of the chromaffin cells and their function. (Copyright (c) 
1988 Alan R. Liss, Inc.). 
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PB90-251109/GAR PC AQ5/MF A01 
Amsterdam Univ. (Netherlands). Dept. of Neurophysio- 
logy. 
Physiological Organization and Plasticity of Cat’s 
Skeletal Muscle. 

Doctoral thesis. 

O. Eerbeek. 11 Jan 90, 85p 

Summary in Dutch. Pub. in Experimental Brain Re- 
search 50, p211-219 1983. 


One of the main aims of the investigation was to study 
the long-term effects of activity on isometric contractile 
properties of skeletal muscles. The experiments were 
performed on hindlimb muscles of cats. As a back- 
ground for the analysis of muscle plasticity, normal 
muscle and motor unit properties were investigated as 
well. 
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PB90-252156/GAR PC E05/MF E05 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |’Arme- 
ment. 

Apprentissage Moteur et Fonction Cerebelleuse 
(Cerebellar Function and Learning of Motor Func- 
tion). 

1990, 40p DRET-88/1194 

Text in French; summary in English. 


Motor function and the learning of complex actions are 
studied through formal analysis of cerebellar function. 
Mathematical model results of a Purkinje unit of the 
cerebellar cortex are presented. Different formal 
neuron networks are introduced to extend the theoreti- 
cal description to the entire cerebellar cortex. Numeri- 
cal simulations on parallel processors are used to 
depict and evaluate different ways of organizing the 
cerebellar neuron network and corresponding learning 
algorithms. The ability of the different networks to sat- 
isfactorily reproduce coordination of movements and 
the biological plausibility of each one of them are dis- 
cussed for each case. 
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PB90-254350 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 

Motion, Depth, and Image Flow. 

Final rept. 

J. S. Albus, and T. H. Hong. 1990, 10p 

Pub. in Proceedings of IEEE (Institute of Electrical and 
Electronics Engineers) International Conference on 
Robotics and Automation , Cincinnati, OH., May 13-18, 
1990, p1161-1170. 


Motion relative to a surface is perhaps the most funda- 
mental of visual perceptions. Image flow can be 
caused either by motion of objects in the world, or by 
motion of the eye through the world. If knowledge 
exists of eye motion, dense range maps can be com- 
puted locally for all stationary object pixels. Range 
from image flow can be computed either by gradient 
methods or by correlation methods. The former are 
simple but subject to quantization noise. The latter are 
complex but much more accurate. If eye rotation is 
known, image flow due to eye translation can be sepa- 
rated from flow due to rotation, and moving objects 
can be segmented from a stationary background. 


Psychiatry 
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N90-21521/1/GAR 
Essex Corp., Orlando, FL 
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Development of Microcomputer-Based Mental 
Peery | ests for Repeated-Measures Studies. 

Final Report. 

R. S. Kennedy, R. L. Wilkes, D. R. Baltzley, and J. E. 
Fowlkes. 25 Jan 90, 73p NAS 1.26:185607, NASA- 
CR-185607 

Contract NAS9-17326 


The purpose of this report is to detail the development 
of the Automated Performance Test System (APTS), a 
computer battery of mental acuity tests that can be 
used to assess human performance in the presence of 
toxic elements and environmental stressors. There 
were four objectives in the development of APTS. 
First, the technical requirements for developing APTS 
followed the tenets of the classical theory of mental 
tests which requires that tests meet set criteria like sta- 
bility and reliability (the lack of which constitutes insen- 
sitivity). To be employed in the study of the exotic con- 
ditions of protracted space flight, a battery with multi- 
ple parallel forms is required. The second criteria was 
for the battery to have factorial multidimensionality and 
the third was for the battery to be sensitive to factors 
known to compromise performance. A fourth objective 
was for the tests to converge on the abilities entailed in 
mission specialist tasks. A series of studies is reported 
in which candidate APTS tests were subjected to an 
examination of their psychometric properties for re- 
peated-measures testing. From this work, tests were 
selected that possessed the requisite metric proper- 
ties of stability, reliability, and factor richness. In addi- 
tion, studies are reported which demonstrate the pre- 
Fas validity of the tests to holistic measures of intel- 
igence. 
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AD-A222 573/8/GAR PC A99/MF E09 
Science Applications International Corp., McLean, VA. 
Epidemiologic Investigation of Health Effects in 
Air Force Personnel Following Exposure to Herbi- 
cides. Volume 1. 

Interim rept. 1985-1987. 

W. F. Thomas, W. D. Grubbs, M. B. Lustik, R. H. 
Roegner, and T. G. Karrison. Feb 90, 993p 
USAFSAM-TR-90-2-VOL-1 

Contract F41689-85-D-0010 


This report represents the results of the health assess- 
ment of the 955 Ranch Hands and the 1,299 Compari- 
sons who participated in the 1987 followup examina- 
tion of the Air Force Health Study. The purpose of the 
study is to determine whether long-term health effects 
exist and can be attributed to occupational exposure to 
herbicides. The Ranch Hands continue to manifest 
slightly more abnormalities than the comparisons, al- 
though the results do not suggest an adverse effect 
due to exposure to herbicides and their dioxin contami- 
nant. Reanalysis using dioxin body burden levels and 
continued medical surveillance are indicated. In sum- 
mary, there is not sufficient evidence at this time to 
support a causal relationship between herbicide expo- 
sure and adverse health in the Ranch Hand group. 
Keywords: Phenoxy herbicides, Herbicide orange, 
Morbidity, Dioxin, Ranch Hand, Air Force health study. 
(jes) 
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AD-A222 730/4/GAR PC A02/MF A01 
Naval Medical Research Unit No. 2, Manila (Philip- 
pines). 

Pang Fever in American Military Personnel in 
the Philippines: Clinical Observations on Hospital- 
ized Patients during a 1984 Epidemic. 

Technical rept. Jun-Aug 84. 

C. G. Hayes, T. F. O’Rourke, V. Fogelman, D. D. 
Leave , and G. Crow. Mar 89, 10p Rept no. 
NAMRU-2-TR-1075 

Pub. in Southeast Asian Jnl. of Tropical Medicine and 
Public Health, v20 n1 p1-8 Mar 89. 


From June-Aug 1984, 24 American military personnel 
were hospitalized with dengue (DEN) at Clark Air Base 
in the Philippines. Their infections were confirmed by 
serology using the hemagglutination-inhibition test 
and/or by virus isolation in Aedes pseudoscutellaris 
cell cultures. Most of the patients had a secondary 
type of antibody response probably reflecting prior 
vaccination against yellow fever. Three serotypes of 
DEN virus were isolated; 7 isolates of DEN 1, 4 iso- 


lates of DEN 3 and 3 isolates of DEN 2. All of the pa- 
tients were Caucasian males between the ages of 20- 
43 years. All of the cases were clinically diagnosed as 
classical dengue fever. A platelet count 100,000/ul 
was a common finding (83.3%); however, hemocon- 
centration was not documented. Other major findings 
were the occurrence of mild hypotension (62.5%) and 
petechiae (37.5%). One patient presented with shock 
and upper gastrointestinal bleeding, but his diagnosis 
was complicated by a history of epigastric pain and 
use of aspirin. Although all of the patients fully recov- 
ered, the severity of illness was clearly documented by 
the average-length of hospitalization (5.9 days) and 
average time absent from work (8.7 days). Keywords: 
Dengue fever, Clark air base, 1984 dengue epidemic, 
Philippines. (jes) 
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AD-A222 768/4/GAR PC A02/MF A01 
aa Medical Research Unit No. 2, Manila (Philip- 
pines). 

Cemetery Vase Breeding of Dengue Vectors in 
Manila, Republic of the Philippines. 

Technical rept. 1986-1987. 

pt Schultz. Dec 89, 8p Rept no. NAMRU-2-TR- 
Pub. in Jnl. of American Mosquito Control Association, 
v5 n4 p508-513 Dec 89. 


Aedes albopictus and Ae. aegypti were found breeding 
abundantly in cement vases within cemeteries in 
Manila. Aedes albopictus dominated in cemeteries 
containing vegetation which provided both shade and 
plant debris for the vase water. The highest larval den- 
sities for both species were found from August to De- 
cember, which is from mid-to-late rainy season. Aedes 
albopictus is unable to compete successfully with Ae. 
aegypti in residential areas with sparse vegetation and 
thus is very limited ir its distribution within the city. 
Biting activity of both species is similar, with peaks oc- 
curring between 0530-0600 h and 1730-1800 h. 
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MIC-90-03212/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Epidemiology and statistics in diarrhoea research. 
Manuscript report no. 246e. 

N. J. D. Nagelkerke, F. Manji, and J. Muttunga. 
c1990, 64p 

Microfiche only. 


Description of various methods of conducting epide- 
mological studies on the incidence of diarrhoea. The 
report covers a description of the incidence of diar- 
rhoea and its causes in developing countries, notes on 
study design, types of studies (intervention, case-con- 
trol), sampling, data analysis, and sample size calcula- 
tions. Information is also given on calculating duration 
distributions of incident cases, questionnaire design, 
randomization, protocol design, relational databases, 
tests for Poisson distribution, and derivation of sample 
size formula. 
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MIC-90-03624/GAR PC E07/MF E01 
Canadian Centre for Occupational Health and Safety, 
Hamilton (Ontario). 

Beryllium disease: A summary of the occupational 
health concern. 

R. Bertolini. c1989, 9p SSC-CC273-2/89-23E, ISBN- 
0-660-13358-X 


Beryllium is a metal widely used in industry because of 
its light weight, high melting point, high strength, and 
good electrical conductivity. Exposure to the fumes 
and dusts of beryllium and its compounds or alloys 
causes various diseases that affect several organs of 
the body. This report describes the industrial uses of 
beryllium; the acute and chronic phases of the dis- 
ease; diagnosis and treatment; and prevention. 
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PB90-215211/GAR MF E14 
Bureau of Labor Statistics, Washington, DC. 
Occupational Injuries and Ilinesses Disability 
Cases, 14 States, 1988. 

Final rept. 

Jul 90, 1475p BLS/SDS/GPA-88 

Microfiche copies only (Eight sheets of 42X reduction). 
See also PB90-105560. 


Microfiche of tabulations produced by the Supplemen- 
tary Data System (SDS). The microfiche contain 40 
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tabulations of occupational injury and illness data clas- 
sified and provided to BLS by the following 14 States: 
Arkansas, California, Indiana, lowa, Kentucky, Louisi- 
ana, Maine, Maryland, Michigan, Mississippi, Missouri, 
Oklahoma, Oregon, and Texas. Included are data on 
characteristics of work injuries and illnesses (Nature, 
Part of Body, and Source) and the accidents or expo- 
sures which produced them (Type of Accident or Expo- 
sure); industry, occupation, age, and sex of the injured 
or ill workers; month and day of the injuries’ occur- 
rence or the illnesses’ onset or diagnosis; duration of 
employment and weekly wage of the workers; and kind 
of insurance coverage carried by the employers. Data 
represent 1988 cases involving death, permanent dis- 
ability, or temporary disability of a minimum number of 
days specified for each State. 
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PB90-245002/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Proceedings of the Workshop on Needs and Re- 
sources for Occupational Mortality Data. 

Vital and health statistics series. 

Aug 88, 72p DHHS/PUB/PHS-88-1463, ISBN-0- 
8406-0393-2 

Also pub. as National Center for Health Statistics, Hy- 
attsville, MD. rept. no. VHS/SER-4/26. Library of Con- 
gress catalog card no. 88-600196. 


The report contains the proceedings of the Workshop 
on Needs and Resources for Occupational Mortality 
Data, January 21-22, 1987. The Workshop was spon- 
sored by the National Center for Health Statistics, the 
Bureau of Labor Statistics, and the National Institute 
for Occupational Safety and Health. The use of indus- 
try and occupation data from death certificates and the 
history of coding these data in mortality data bases are 
reviewed. Options for future occupational mortality 
data coding are developed and discussed by agency 
representatives and working groups of Workshop par- 
ticipants. Evaluation of the options include criteria of 
timeliness, geographic and occupational coverage and 
detail, data quality, surveillance capability, cost, and 
relevance to State and national research. 


Radiobiology 
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AD-A222 722/1/GAR PC A03/MF A01 
Texas Univ. Health Science Center at San Antonio. 
Survival of Chinese Hamster Ovary Cells Following 
ee Rate Electron and Bremsstrahlung 


Final rept. Sep 88-Feb 89. 

P. K. Holahan, and M. L. Meltz. Apr 90, 13p 
USAFSAM-TR-90-4 

Contract F33615-87-D-0626 


The objective of this research was to measure cellular 
effects of ultrahigh dose rate X rays associated with 
high-power microwave devices. The intent was to 
detect differences in effect of ultrahigh dose-rate X 
rays compared to conventional dose-rate X rays at 
equivalent total doses. Cell survivability was used as 
the measure. No differences were noted until a dose of 
4 Gray or greater was achieved. Keywords: High dose 
rate radiation; Electron bremsstrahlung. (jes) 
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AD-A222 880/7/GAR PC A07/MF A0O1 
Pacific-Sierra Research Corp., Los Angeles. 

Effects of lonizing Radiation on the Performance 
of Selected Tactical Combat Crews. 

Technical rept. 12 Mar 86-30 Oct 87. 

M. A. Dore, and G. H. Anno. 1 May 90, 138p PSR- 
1846, DNA-TR-88-173 

Contract DNA001-85-C-0352 


A general modei is developed for characterizing the 
expected performance of four selected types of tacti- 
cal army combat crews when the individual crewmem- 
bers function at degraded performance levels due to 
acute exposure to ionizing radiation. The model is also 
applicable to other situations that degrade individual 
crewmember performance. The results provide per- 
formance data for larger scale U.S. Army models that 
simulate battlefield conflicts where nuclear weapons 
might be employed. Performance-level data are gener- 
ated as a function of dose and time after exposure for 
each crew type. Keywords: Radiobiological, Effective- 


October 15,1990 207 





MEDICINE & BIOLOGY 
Radiobiology 


poe Performance, Tank crews, Radiation sickness. 
s 


052,234 

AD-A222 999/5/GAR PC A01/MF A01 
Cornell Univ., Ithaca, NY. 

Molecular Mechanisms of Electric Field Interac- 
tions with Vertebrate Celis. 

W. W. Webb. 1 Jun 84, 5p 


The strategy of this program of research on the molec- 
ular mechanisms of electric field interactions with ver- 
tebrate ceils was based on experiments designed to 
observe directly the effects of applied fields on living 
vertebrate cells in culture. Two directly observable 
electric field induced phenomena are focused on: (1) 
Measurement of changes of the spatial distribution of 
local changes of transmembrane potential in perpen- 
dicular applied electric fields. (2) electrophoresis of 
cell surface proteins in tangential applied electric 
fields. To measure the map the local changes of trans- 
membrane potential drops, we developed a high reso- 
lution optical imaging procedure. (jhd) 
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DE90008225/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Performance testing of radiobioassay laborato- 
ries: In vivo measurements. Final report. 

Progress rept. 

J. A. MacLellan, R. J. Traub, and P. C. Olsen. Apr 
90, 102p PNL-7307 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


A study of two rounds of in vivo laboratory perform- 
ance —. was undertaken by Pacific Northwest 
Laboratory (PNL) to determine the appropriateness of 
the in vivo performance criteria of draft American Na- 
tional Standards Institute (ANSI) standard ANSI N13.3, 
“Performance Criteria for Bioassay.” The draft stand- 
ard provides guidance to in vivo counting facilities re- 
garding the sensitivity, precision, and accuracy of 
measurements for certain categories of commonly as- 
sayed radionuclides and critical regions of the body. 
This report concludes the testing program by present- 
ing the results of the Round Two testing. Testing in- 
volved two types of measurements: chest counting for 
radionuclide detection in the lung, and whole body 
counting for detection of uniformly distributed material. 
Each type of measurement was further divided into ra- 
dionuclide categories as defined in the draft standard. 
The appropriateness of the draft standard criteria by 
measuring a laboratory’s ability to attain them were 
judged by the results of both round One and Round 
Two testing. The testing determined that performance 
criteria are set at attainable levels, and the majority of 
in vivo monitoring facilities passed the criteria when 
~ eed results were submitted. 18 refs., 18 figs., 15 
S. 
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DE90008241/GAR PC A04/MF AO1 
Brookhaven National Lab., Upton, NY. 

Safety Analysis Report: X17B2 beamline Synchro- 
tron Medical Research Facility. An addendum to 
the Phase 2 NSLS Safety Analysis Report, BNL No. 
52205, June 1989. 

N. F. Gmuer, and W. Thomlinson. Feb 90, 59p BNL- 
52205-Add 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_— Original copy available until stock is exhaust- 


This report contains a safety analysis for the X17B2 
beamline synchrotron medical research facility. Health 
hazards, risk assessment and building systems are 
discussed. Reference is made to transvenous coro- 


nary angiography. (LSP) 
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DE$0009963/GAR PC A03/MF A01 
Missouri Univ.-Columbia. Dept. of Chemistry. 
Bifunctional chelates of Rh-105 and Au-199 as po- 
tential radiotherapeutic agents. (Progress report, 
June 1, 1989-May 31, 1990). 

D. E. Troutner, and E. O. Schlemper. 25 Jan 90, 21p 
DOE/ER/60400-4 

Contract FG02-86ER60400 

Sponsored by Department of Energy, Washington, DC. 


208 VOL. 90, No. 20 


Portions of this document are illegible in microfiche 
products. 


Since last year we have: continued the synthesis of 
pentadentate bifunctional chelating agents based on 
diethylene triamine; studied the chelation Rh-105, Au- 
198 (as model for Au-199) and Tc-99m with these 
agents as well as chelation of Pd-109, Cu-67, In-111, 
and Co-57 with some of them; synthesized a new class 
of potential bifunctional chelating agents based on 
phenylene diamine; investigated the behavior of Au- 
198 as a model for Au-199; un synthesis of bifunc- 
tional chelating agents based on terpyridly and similar 
ligands; and continued attempts to produce tetraden- 
tate bifunctional chelates based on diaminopropane. 
Each of these will be addressed in this report. 
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DE90010185/GAR PC A99/MF A04 
Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM. Inhalation Toxicology Re- 
search Inst. 

Inhalation Toxicology Research Institute annual 
report, October 1, 1987-September 30, 1988. 
Progress rept. 

J. A. Mewhinney, W. E. Bechtold, J. D. Sun, and T. 
A. Coons. Dec 88, 729p LMF-121 

Contract AC04-76EV01013 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_— Original copy available until stock is exhaust- 


The mission of the Inhalation Toxicology Research In- 
stitute is to investigate the nature and magnitude of 
human health effects that result from the inhalation of 
airborne materials at home, in the work place, or in the 
general environment. Diseases of the respiratory tract 
are major causes of suffering and death, and many of 
these diseases are directly related to the materials that 
people breathe. The Institute’s research is directed 
toward obtaining a better understanding of the basic 
biology of the respiratory tract and the mechanisms by 
which inhaled materials produce respiratory disease. 
Special attention is focused on studying the airborne 
materials released by various energy technologies, as 
well as those associated with national defense activi- 
ties. The research uses a wide-ranging, comprehen- 
sive array of investigative approaches that are directed 
toward characterizing the source of the airborne mate- 
rial, following the material through its potential trans- 
formation in the air, identifying the mechanisms that 
govern its inhalation and deposition in the respiratory 
tract, and determining the fate of these inhaled materi- 
als in the body and the health effects they produce. 
The ultimate objectives are to determine the roles 
played by inhaled materials in the development of dis- 
ease processes and to estimate the risk they pose to 
humans who may be exposed to them. (ERA citation 
15:033223) 
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DE90010255/GAR PC A13/MF A02 
Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM. Inhalation Toxicology Re- 
search Inst. 

Inhalation Toxicology Research Institute annual 
report, October 1, 1988-September 30, 1989. 
Progress rept. 

W. E. Bechtold, K. J. Nikula, and T. A. Coons. Dec 
89, 280p LMF-126 

Contract AC04-76EV01013 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The Inhalation Miner Research Institute (ITRI) is 
a Federally Funded Research and Development 
Center operated for the US Department of Energy 
(DOE) by the Lovelace Biomedical and Environmental 
Research Institute. The mission of ITRI is to conduct 
basic and applied research to improve our understand- 
ing of the nature and magnitude of the human impacts 
of inhaling airborne materials in the home, workplace, 
and general environment. The Institute’s research pro- 
grams have a strong basic science orientation with 
emphasis on the nature and behavior of airborne ma- 
terials, the fundamental biology of the respiratory tract, 
the fate of inhaled materials and the mechanisms by 
which they cause disease, and the means by which 
data produced in the laboratory can be used to esti- 
mate risks to human health. Disorders of the respirato- 
ry tract continue to be a major health concern, and in- 
haled toxicants are thought to contribute substantially 


to respiratory morbidity. As the largest laboratory dedi- 
cated to the study of basic inhalation toxicology, ITRI 
provides a national resource of specialized facilities, 
personnel, and educational activities serving the 
needs of sen. academia, and industry. The 
papers in this report are organized along topical lines, 
rather than by research program, so that research 
within specific disciplines is more readily identified. In 
contract to previous Annual Reports, the papers in- 
clude summaries of research funded by both DOE and 
non-DOE sources, to more fully represent the scope of 
the Institute’s activities. The source of funding is ac- 
knowledged for each paper. One section consists of 
summaries of research on the effects of injected actin- 
ides, conducted for DOE at the University of Utah. 
(ERA citation 15:033224) 
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DE90010542/GAR 
Argonne National Lab., IL. 
JANUS neutron irradiation of a mouse cell line 
containing a shuttle vector plasmid. 

B. Nagy, D. J. Grdina, and C. R. Ashman. 1989, 14p 
CONF-8910367-2 

Contract W-31109-ENG-38 

International conference of anticarcinogens and radi- 
ation protection (3rd), Dubrovnik (Yugoslavia), 15-21 
Oct 1989. Sponsored by Department of Energy, Wash- 
ington, DC. 

Portions of this document are illegible in microfiche 
products. 
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The study presented here represents the initial steps 
of our attempt to characterize JANUS neutron induced 
mutagenesis in mammalian cells. The approach which 
we are taking is to use a mammalian cell system which 
allows one to determine the actual changes in DNA 
base sequence which occur when a gene mutates. Re- 
cently, several systems have been described which 
make possible the rapid and unambiguous determina- 
tion of DNA base sequence changes in genes of eu- 
karyotic cells. In some of these systems, a target gene 
is introduced into the mammalian cells as part of a 
shuttle vector which is capable of replication in both 
mammalian cells and bacteria. In this study we have 
used such a system for the analysis of neutron-in- 
duced mutations in the presence and absence of the 
radioprotector N-(2-mercaptoethyl)-1,3-diaminopro- 
pane, WR1065. 20 refs., 5 figs., 1 tab. 


052,241 


DE90010809/GAR PC AO5/MF A01 
Southwest Research Inst., San Antonio, TX. 
Investigation of effects of 60-Hz electric and mag- 
netic fields on operant and social behavior and on 
the neuroendocrine system of nonhuman prima- 
tes. Annual report. 

Progress rept. 

J. L. Orr. Oct 89, 88p DOE/RA/50219-T10 

Contract AC02-80RA50219 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of this program is to investigate, using 
the baboon as a nonhuman primate surrogate for the 
human, behavioral and neuroendocrine effects associ- 
ated with exposure to 60-Hz electric and magnetic 
fields. Results from this program could be used to esti- 
mate and evaluate the likelihood of deleterious conse- 
quences resulting from exposure of humans to the 
electric and magnetic fields associated with electric 
power transmission. This program is being conducted 
at Southwest Research Institute (SwRI) as part of an 
international collaborative information exchange and 
scientific research effort. This annual report marks the 
completion of the first year of the four year research 
program. This project year has focused on two techni- 
cal areas: the modification of the facility to include 60- 
Hz m —— fields, and development of the capability 
for studies of neuroendocrine parameters by obtaining 
blood samples from baboons during electric and mag- 
netic field exposure. Activities in the social behavior, 
operant behavior, and laboratory animal sciences 
during this project year have been in preparation for 
the start of Experiment 3. 7 figs., 10 tabs. (ERA citation 
15:032435) 
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Radiological protection of the public from intakes 
of radionuclides. Foreign trip report, April 21, 
1990-April 27, 1990. 

R. W. Leggett. 4 May 90, 99 ORNL/FTR-3600 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler participated in a meeting of the Interna- 
tional Commission on Radiological Protection (ICRP) 
Task Group on Age- Dependent Doses to Members of 
the Public from intakes of Radionuclide (Task Group 
AGDOS). The meeting was held April 23--27, 1990, at 
the Chateau de Cadarache in Cadarache, France. The 
purpose of this meeting was to work on a draft version 
of Part 2 of ICRP Publication 56 on doses to members 
of the pubiic from intakes of selected radioisotopes of 
S, Co, Ni, Zn, Mo, Tc, Ag, Te, Ba, Ra, Pb, and Po. Until 
the last few years, the work of the ICRP has been di- 
rected primarily toward development of guidelines for 
protection of radiation workers. The need for interna- 
tionally accepted dose conversion factors for intakes 
of radionuclides by children and other subgroups of 
the population has been recognized by the ICRP for 
several years but became particularly evident after the 
Chernobyl reactor accident. The ICRP Task Group 
AGDOS was formed in 1987 to develop such dose fac- 
tors for potentially harmful radionuclides that might be 
released to the environment due to various human ac- 
tivities such as mining and milling, conversion, enrich- 
ment, fabrication, power station operation, fuel reproc- 
essing, waste storage, and waste disposal. (ERA cita- 
tion 15:033225) 
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MIC-90-03521/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Exposure system for animal studies involving 
high-level 60-Hz magnetic fields. 

S. M. Harvey. c1989, 16p 


An animal study was proposed as part of the risk as- 
sessment program for electrical magnetic fields to test 
the hypothesis that an association may exist between 
exposure to 60-Hz magnetic fields and the incidence 
of some types of cancer. This testing involved the use 
of animal exposure chambers capable of accommo- 
dating 6 different groups of laboratory mice, each con- 
taining up to 96 animals, with 4 of the groups exposed 
to preselected magnetic field levels up to 2 mT rms. 
This report describes new design criteria and specifi- 
cations. 
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MIC-90-03615/GAR PC E07/MF E01 
Canadian Centre for Occupational Health and Safety, 
Hamilton (Ontario). 

Health effects of ionizing radiation. 

B. Pathak. c1989, 24p SSC-CC273-2/89-27E, ISBN- 
0-660-13448-9 


This publication provides basic information on the pos- 
sible health hazards of ionizing radiation. The publica- 
tion includes a definition of ionizing radiation, the 
sources and types, occurrences of internal and exter- 
nal exposure, definitions of dose levels, the health ef- 
fects, effects of exposure including genetic effects, 
combined exposures of ionizing radiation and chemi- 
cals, and acceptable doses. A glossary of technical 
terms is included. 
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MIC-90-03619/GAR PC E07/MF E01 
Canadian Centre for Occupational Health and Safety, 
Hamilton (Ontario). 

Radiofrequency radiation in the workplace. 

D. Charron. c1989, 21p SSC-CC273-2/89-24E, 
ISBN-0-660-13418-7 

French ed. 


Communications, industry and medicine are increas- 
ingly using radiofrequency electromagnetic fields, 
leading to a greater need to understand the known and 
possible health consequences of exposure to these 
fields. This publication briefly summarizes the current 
state of knowledge concerning health effects of expo- 
sure to radiofrequency electromagnetic fields. The 
publication includes definition of radiofrequency elec- 
tromagnetic radiation, those at risk, the thermal and 
non-thermal health effects, the safety hazards, the ex- 
posure limits, and methods of control or limiting. Sum- 
maries of the existing and proposed guidelines are 
also included. 
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AD-A222 599/3/GAR PC A04/MF A01 
Tel-Aviv Univ. (Israel). 

Adjustment and Validation of the Mathematical 
Prediction Model for Sweat Rate, Heart Rate, and 
Body Temperature under Outdoor Conditions. 
Final rept. 7 Oct 85-7 Oct 87. 

Y. Shapiro, D. Moran, and Y. Epstein. Aug 89, 53p 
Grant DAMD17-85-G-5044 


The Military Ergonomics Division at USARIEM has de- 
veloped, based on their indoor laboratory studies, indi- 
vidual predictive equations for rectal temperature (Tre) 
and sweat loss (msw). These primary physiological 
inputs serve in a comprehensive model that predicts 
the expected physical work/rest cycle, the maximum 
single physical work time, and the associated water re- 
quirements. The present study was conducted in order 
to validate, and if necessary to adjust, these predictive 
equations and model for use under outdoor conditions 
with special reference to soldiers wearing CB protec- 
tive garments. Keywords: Environmental tolerance; 
=_ limits; Energy expenditure; Dehydration. 
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AD-A222 672/8/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Cold: An Operational Hazard. 

Journal article. 

S. B. Lewis, J. R. Thomas, J. Schrot, S. T. Ahlers, 
= D. W. Armstrong. 1989, 7p Rept no. NMRI-89- 
Pub. in U.S. Navy Symposium on Arctic/Cold Weather 
Operations of Surface Ships, v1 p217-221 1989. 


Operationally, military personnel are more likely to be 
exposed to environmental cold stress at high latitudes 
and at close proximity to the winter solstice and vernal 
equinox. The recent battle for the Falklands jolted out 
memory and rekindled our interest in cold as an oper- 
ational hazard since the British, despite their advanced 
technology in warfare, suffered many casualties due to 
cold injury. We rediscovered that cold is as punishing 
an element of warfare as bombs and bullets. In our 
laboratory, over the last three years, we have system- 
atically explored how exposure to cold air of 40 F or 
immersion in water of 55 F influenced cognitive and 
physiological performance in normal men. Areas of 
specific interest are as follows: response to cold air 
and water, hypothermia, and restoration of body tem- 
perature after inducing hypothermia. Major new re- 
search findings: 1. Norepinephrine circulating in the 
plasma appears to increase in parallel with the length 
and severity of acute cold exposure. 2. Thyroid hor- 
mone production and utilization increases after resi- 
dence in Antarctica. 3. A radio frequency vest (13.56 
MHz), based on principles similar to microwave ovens, 
appears to be a promising new field deployable device 
to rewarm victims of hypothermia. Reprints. (SDW) 


052,248 

AD-A222 678/5/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 

Pi ings of a Conference on Wraparound 
Visual Displays Held in Waltham, Massachusetts 
on 14-15 January 1988 (Motion Sickness, Visual 
Displays, and Armored Vehicle Design). 

Contractor rept. Oct 88-Sep 89. 

Apr 90, 129p Rept no. BRL-CR-629 


The report analyzes the operational requirements of 
low-profile armored vehicles and the underlying 
causes of motion sickness symptoms arising from con- 
flicting visual vestibular cues. The report identifies 
some of the probable determinants of motion sickness 
symptoms and recommends profitable directions for 
further research on this topic. Keywords: Displays; 
Oculomotor factors; Wraparound vision; Human engi- 
neering; Human controls; Simulator sickness. (sdw) 


052,249 
AD-A222 686/8/GAR PC A03/MF A01 
— Engineering Lab., Aberdeen Proving Ground, 


Integration of Complex Information from Auditory 
and Visual Channels under 

Final rept. 

C. D. Wickens. May 90, 19p Rept no. HEL-TN-5-90 


This report describes research that was performed at 
the University of Illinois Aviation Research Laboratory. 


052,252 


MEDICINE & BIOLOGY 
Stress Physiology 


This research examined how the human operator's 
ability to integrate multiple channels of information is 
influenced by stress and by display formatting which 
brings channels of information closer. In a series of 
experiments, it was concluded that information inte- 
gration is facilitated by combining formation channels 
into a single object display and by the use of common 
color. These manipulations do not necessarily facili- 
tate dual task performance or focused attention. Some 
important distinctions in the creation of object displays 
are also described. It was also concluded that the use 
of common perceptual modalities (all visual) or spatial 
proximity does not enhance information integration 
ability relative to dual task performance. The use of a 
single hand to perform two integrated response ac- 
tions can facilitate performance, particularly if one 
action is continuous and the other is discrete. In some 
studies, the effects of mild stressors were imposed to 
enhance benefits associated with multi-task auditory 
displays and to enhance the benefits of object dis- 
plays. (jes) 
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AD-A222 830/2 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Resuscitation of Conscious Pigs Following Hemor- 
rhage: Comparative Efficacy of Small-Voiume Re- 
suscitation. 


C. E. Wade, J. P. Hannon, C. A. Bossone, M. M. 
Hunt, and J. A. Loveday. 1989, 12p 

Availability: Pub. in Circulatory Shock, v29 p193-204 
1989. No copies furnished by DTIC/NTIS. 


Efficacy of smail-volume resuscitation (4 ml/kg) with 
7.5% NaCl in 6% Dextran 70 (HSD), 7.5% NaCl (HS), 
dextran (D), and 0.9% NaCl (NS) was evaluated in 
conscious swine bled 37.5 ml/kg over 60 min. Hemor- 
rhage reduced cardiac index (Cl), stroke volume (SV), 
and mean arterial pressure (MAP). Four-hour survival 
after HSD (67%) was significantly greater than after 
HS (25%), D (17%), or NS (0%). The superior perform- 
ance of HSD, and to a lesser extent HS, was associat- 
ed with rapid plasma volume expansion, improved Cl 
and SV, and decreased heart rate. The acute in- 
creases in cardiac index and stroke volume were 
greater following treatment with HSD and the improve- 
ment persisted for 4 hr. HSD also produced a transient 
increase in MAP. Plasma Na+ concentration and os- 
molality were increased to a similar extent with HSD 
and HS, while plasma K+ levels were initially de- 
creased, returning to control levels within 60 min. HSD 
appears to be a superior small-volume resuscitation 
solution compared to the other treatments with no det- 
rimental effects. Reprints. (jes) 


052,251 


AD-A222 837/7/GAR PC A03/MF A01 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Fluid and Electrolyte Homeostasis during and Fol- 
lowing Exercise: Hormonal and Non-Hormonal 
Factors. 

C. E. Wade, B. J. Freud, and J. R. Claybaaugh. 1989, 
44p 

Pub. in Hormonal Regulation of fluid and Electrolytes, 
1989. 


Precise control of fluid and electrolyte homeostasis is 
essential for the survival of man. The performance of 
exercise results in a significant disturbance of water 
and electrolyte homeostasis. These alterations during 
exercise are due to the loss of fluids and electrolytes 
primarily in sweat and to voluntary dehydration associ- 
ated with an inappropriate suppression of thirst. During 
the performance of exercise, as well as during recov- 
ery, compensatory measures occur to rectify these 
changes. A variety of hormones are important in the 
compensatory responses to correct water and electro- 
lyte disturbances. The goal of this chapter is to de- 
scribe the changes in water and electrolyte homeosta- 
sis resulting from exercise and the responses, regula- 
tion, and actions of the hormones important in correct- 
ing these imbalances. (JES) 


052,252 
AD-A222 877/3/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
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Work Enhancement and Thermal Changes during 
intermittent Work in Cool Water after Carbohy- 
drate Loading. 

Technical rept. Feb-Mar 88. 

J. W. , K. D. Mittleman, K. J. Haberman, J. F. 
—— and T. J. Doubt. Mar 90, 36p Rept no. NMRI- 


We evaluated the effect of carbohydrate loading 
(TEST) vs control diet (CON) on the thermal status and 
the ability of 8 U.S. Navy divers to perform intermittent 
leg exercise at 80% max Oxygen 2 consumption 
during head-out immersion in 25 deg C water. Each 
subject was tested once after 3 days of the TEST re 
at grams carbohydrate/day and once after 3 — 
N diet (less than 300 g carbohydrate/d). The 
diet included 200-400 grams of glucose polymer oa 
tion (GPS). Both diets were nutritionally complete and 
provided 3000 Kcal/d. A pattern of 10 min rest/20 min 
work was repeated until the diver could no longer com- 
plete a 20-min work session or until 8 sessions had 
been completed. Divers completed more work after 
TEST than CON. Four completed all 8 work sessions 
after both diets; 3 completed all sessions after TEST, 
but not CON; one completed 7 sessions after TEST 
and 6 after CON. Differences between diets for O2 
consumption, CO2 production, and minute ventilation 
were not = Keyword: Exercise endurance, 
Immersion, Stress physiology work enhancement ther- 
= _~renny Diet, Biochemistry, Temperature, Heat 
UX. 


052,253 

AD-A222 937/5/GAR PC A03/MF A01 
City Univ. of New York. 

Thermal Responses During Extended Water Im- 
mersion: Comparisons of Rest and Exercise, and 
Levels of immersion. 

Rept. for 15 Jun 88-15 Jun 89. 

M. M. Toner, and W. D. McArdle. 1 Apr 90, 26p 
Contract DAMD17-88-C-8013 


Fourteen male volunteers participated in Phase 1 of 
the project. Prior to experimental tests, subjects com- 
pleted a medical evaluation and were cleared for test- 
ng by a physician, and performed body composition 

and maximal aerobic power tests on both a treadmill 
and bicycle ergometer. Mean age, height and weight of 
the group were 25.0 yr, 176.0 cm and 76.6 kg, respec- 
tively. Three groups of subjects were formed on the 
basis of body composition analysis. The mean % body 
fat values were 9.5 for the low-fat group (L, N=5), 14.8 
for the moderate-fat group (A, N=5), and 19.6 for the 
high-fat group (H, N=4); maximal aerobic power on 
the treadmill and bicycle ergometer was 4.6 1/min and 
3.98 I/min for L , 4.31 1/min and 3.68 1/min for A and 
4.32 1/min and 3.86 1/min for H respectively. Key- 
words: Immersion, Cold water, Esophageal tempera- 
ture, Rectal temperature, Oxygen uptake, Ventilation, 
Volunteers, Prediction modeling, Environmental toler- 
ance. (jes) 


052,254 
AD-A222 948/2/GAR PC A03/MF A01 
National Jewish Center for Immunology and Respirato- 
ry Medicine, Denver, CO. 
Cardiopulmonary Effects of Acute Stressful Exer- 
cise at Altitude of Individuals with Sickle Cell Trait 
— 

inal rept. 
|. M. Weisman, and R. J. Zeballos. Jun 89, 46p 
Grant DAMD17-86-G-6015 


A spectrum of exercise induced complications includ- 
ing sudden unexpected death has been reported in in- 
dividuals with sickle cell trait (SCT). The etiology of 
these results and the role that sickling may play remain 
uncertain. We have previously demonstrated compa- 
rable human performance to short periods of exhaus- 
tive exercise without discernible clinical differences 
between SCT and controls at 127 meters, at stimulat- 
ed 2300 meters and after seven weeks of army basic 
training (see appendix). Also we did not observe signif- 
icant increases in sickling in peripheral venous blood 
with exercise nor with acute exposure to environmen- 
tal hypoxia equivalent to 3000 meters. Keywords: 
Sickle cell trait, Hemoglobin AS, Exercise in sickle cell 
trait, Hypoxia and sickle cell trait, RA 3, Cardiopulmon- 
ary effects, SCT, Stress physiology. (jg) 
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AD-A223 041/5/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 


210 VOL. 90, No. 20 


Efficacy and Safety of Pre-Hospital Rewarming 
a to Treat Accidental Hypothermia. 

inal rept 
J. A. Sterba. May 90, 20p Rept no. NEDU-9-90 


Inhalation rewarming (IR) and peripheral ——— 
(PR) were evaluated for reducing after drop and accel- 
oe rewarming rates following cooling to clinical 
“erage Wearing dry suits in an ice bath, eight 
iects were cooled to termination criteria (rectal or 
socphageel temperatures (Tr and TE) = 35.0C). 
a in rescue sleeping bags was in windy, cold 
air (2 C). After drop (AD) was characterized 7 duration 
to minimum Tr and Te plus recovery time to Tr and Te 
values at the onset of rewarming. Rewarming rates 30 
and 60 minutes past maximum AD for Te and Tr were 
measured. By ANOVA, IR and PR evaluated separate- 
ly or combined did not significantly influence AD dura- 
tion, AD recovery, or rewarming rates. Keywords: 
Hypothermia, Pre-hospital, First-aid, Therapy. (JES) 
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AD-A223 090/2/GAR PC A03/MF A01 
Navy Experimental Diving Unit, Panama City, FL. 
Arctic Cold Weather Medicine and Accidental 
Hypothermia. 

Final rept. 

J. A. Sterba. Mar 90, 31p Rept no. NEDU-2-90 


Arctic ice camp diving operations require routine and 
emergency medical care to be provided by a U.S. Navy 
Corpsman trained as a Diving Medical Technician 
(DMT). This report will discuss common medical ill- 
nesses and injuries that occur in the Artic. It is based 
on a review of medical and operational literature and a 
recent deployment to the Artic. Topics discussed in 
this report include: cold acclimatization, recommenda- 
tions for — warm, conducting sick call and 
common medical problems such as dehydration, skin 
conditions, upper respiratory conditions, cold injuries 
including nonfreezing cold injury and frostbite, eye 
conditions, infectious diseases, psychological 
stresses, and common accidents and injuries encoun- 
tered in the Artic. Due to much controversy in the med- 
ical and lay literature, the field treatment of hypother- 
mia is discussed separately, reviewing both medical 
research and current treatment guidelines. Keywords: 
Hypothermia, Cold, First aid, Medical support, Arctic 
cold weather medicine, Accidental hypothermia, 
Diving operations. (JG) 
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AD-A223 120/7 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Resuscitation of Conscious Pigs Following Hemor- 
rhage: Comparative Efficacy of Small-Volume Re- 
suscitation. 

C. E. Wade, J. P. Hannon, C. A. Bossone, M. M. 
Hunt, and J. A. Loveday. 1989, 12p 

Distribution: Pub. in Circulatory Shock, v29 p193-204 
1989. No copies furnished by DTIC/NTIS. 


Efficacy of small-volume resuscitation (4 milliliters per 
~— ram with 7.5% sodium hydroxide in 6% Dextran 
rtonic saline/dextran, 7.5% NaCl (HS), dex- 

pe (D), and 0.9% NaCl (NS) was evaluated in con- 
scious swine bled 37.5 ml/kg over 60 min. Hemor- 
rhage reduced cardiac index (Cl), stroke volume (SV), 
and mean arterial pressure (MAP). Four-hour survival 
after HSD (67%) was significantly (P < 0.05) greater 
than after HS (25%), D(17%), or NS (0%). The superi- 
or performance of HSD, and to a lesser extent HS, was 
associated with rapid plasma volume expansion, im- 
proved Cl and SV, and decreased heart rate. The 
acute increases in cardiac index and stroke volume 
were greater following treatment with HSD and the im- 
provement persisted for 4 hr. HSD also produced a 
transient increase in MAP. Plasma Na(+) concentra- 
tion and osmolality were increased to a similar extent 
with HSD and HS, while plasma K(+) levels were ini- 
tially decreased, returning to control levels within 60 
min. HSD appears to be a superior small-volume re- 
suscitation solution compared to the other treatments 
with no detrimental effects. Keywords: Plasma electro- 
lytes, Osmolality, Blood pressure, Lethal hemorrhage, 
diac output, Stroke volume, Heart rate, Conscious 
swine, Reprints, Resuscitation, Medical research. (jg) 
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AD-A223 204/9/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 


Fee ent Aviation or Medical Evacuation. 
nd oon lect. 
iles. 30 Mar 90, 73p 


With the formation of the Aviation Branch in 1983, the 
Chief of Staff of the Army approved the Army Surgeon 
General’s request to retain control of the Army aero- 
medical evacuation assets to include exclusion of the 
MSC aviator from being incorporated into the new 
branch. Over the past six years the issue has contin- 
ued to be discussed, although no formal action has 
been proposed to challenge t e original decision. The 
real questions remains, is DUSTOFF, collectively re- 
ferred to as all Army aeromedical evacuation assets, 
aviation or is it medical evacuation. This study seeks to 
look at the historical development of the medical evac- 
uation function as well as the historical development of 
DUSTOFF itself. The question posed of aviation vice 
medical evacuation is reviewed within the historical 
context and conclusions drawn based on that frame of 
reference. (SDW) 


052,259 

AD-A223 233/8 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Oxygen Delivery and Demand in Conscious Pigs 
Subjected to Fixed-Volume Hemorrhage and Re- 
suscitated with 7.5% NaCl in 6% Dextran. 

J. P. Hannon, C. E. Wade, C. A. Bossone, M. M. 
Hunt, and J. A. Loveday. 1989, 13p 

Availability: Pub. in Circulatory Shock, v29 p205-217 
1989. No copies furnished by DTIC/NTIS. 


- mn porcine model was used to investigate the 
7 of oxygen delivery relative to O2 demand, 
initially during a txod-vohane hemorrhage and subse- 
quently after resuscitation with 7.5% NaCl/6% Dex- 
tran. Hemorrhage produced a small increase in O2 
consumption, severe lactacidemia, and a doubling of 
apparent O2 demand. These effects were attributable 
to a behavioral compensation (periodic bouts of 
muscle activity) which presumably served to improve 
venous return. Despite enhanced ventilatory function, 
arterial O2 delivery was markedly reduced by hemor- 
rha — an effect that was due entirely to decrements in 
rdiac output and hemoglobin level. The disparity be- 
pans O2 delivery and O2 demand was lessened fol- 
lowing resuscitation with 7.5% NaCl/6% Dextran 70, 
primarily by suppression of demand and secondarily by 
an augmentation of delivery. Keywords: Swine, Hyper- 
tonic saline/dextran; O2 Transport; O2 Consumption, 
O2 Debt Lactacidemia, Ventilation, Cardiac output, Re- 
prints, Medical research. (JG) 
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PB90-252651/GAR PC A06/MF A01 
Gezondheidsraad, The Hague (Netherlands). 

Gehoor van Jongeren en Biootstelling aan Geluid 
(Hearing impairment in Young People and Noise 
Exposure: Executive Summary and Conclusions). 
1990, 110p 

Text in Dutch; summary in English. 


Nowadays, young people are exposed to many sound 
sources: pop music at concerts and discotheques, pop 
music. through headphones, noise from mopeds and 
motorbikes, and noise in amusement arcades are ap- 
parent examples. A study was carried to answer the 
quesion of whether noise exposure impairs the hearing 
of young people. The report is based on an analysis of 
the Dutch and international scientific literature includ- 
ing information on the sound sources to which yound 
people are exposed and the sound levels that are as- 
sociated with these exposures; the state of the hearing 
of young people as compared with the hearing at com- 
parable ages determined several years ago; the ef- 
fects of particular noise exposures on the hearing of 
specific groups of young people; and the occurrence 
of temporary threshold shifts and tinnitus in young 
people after exposure to noise. 


052,261 

TIB/A90-81193/GAR PC E07 
Frankfurt Univ. (Germany, F.R.). Fachbereich 19 - Hu- 
manmedizin. 

Strukturen der Befunddokumentation in der Flug- 
medizin und ihre Bedeutung fuer die Automatisier- 
ung. (Structures in the documentation of results in 
aviation medicine and their significance for auto- 
mation). 

Diss. (Dr.med.dent). 

N. Borchers. 28 Jun 88, 91p 

In German. 





This paper examines the structures of documented re- 
sults from fitness examinations, and their significance 
for an automated system of results documentation. 
The structures of the medical examination report form 
were examined as a contribution to the computerized 
documentation of examination data in aviation medi- 
cine, and checked for suitability for an automated doc- 
umentation _— The result revealed a surprising 
uniformity of the scope and content of results from var- 
ious aviation doctors, i.e. the inter-individual consisten- 
cy was high. The intra-individual consistency was as 
high as expected. In 500 aviation medicine report 
forms from three doctors, 123 different findings were 
documented, of which only 45 occurred in a frequency 
of >or= 1%. Coding of these 45 findings could 
reduce the clear text volume proportion by 94%, 
pee if the 25 most frequent findings could reduce it 
by 80%, and coding of only the 10 most frequent find- 
ings could produce a reduction of a full 60%. (orig./ 
RHM). (TIB: DR 8791.) (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081193.) 


Surgery 
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AD-A222 838/5/GAR PC A02/MF A01 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Dermal Penetration and Systemic Distribution of 
14C-Labeled Vitamin E Human Skin Grafted Athy- 
mic Nude Mice. 

G. J. Klain. 13 Mar 89, 7p 

Pub. in International Jnl. for Vitamin and Nitrition Re- 
search, v59 p333-338, 13 Mar 89. 


Summary: In vivo percutaneous penetration and tissue 
distribution of 14C-labeled vitamin E applied to human 
skin ogee onto athymic nude mice were determined. 
At 1 hr, mouse skin contained the highest level of ra- 
dioactivity, followed by the muscle, blood, liver, lung, 
adipose tissue, spleen, kidney, brain, heart, and eyes. 
A linear increase with time in tissue radioactivity was 
observed throughout the 24 hr experimental period. At 
4 and 24 hrs skin grafts were highly radioactive. At 4 
hrs the epidermis and the upper portion of the dermis 
contained more radioactivity than the remaining por- 
tion of the dermis. In contrast, at 24 hrs the highest 
level of radioactivity was detected in the lower dermis. 
No radioactivity was detected in expired air while 0.2% 
of the dose was found in the urine. The data show that 
vitamin E does penetrate skin and that the dermis acts 
as a barrier or reservoir for this highly lipophilic com- 
pound. Reprints. (jes) 


Toxicology 
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AD-A222 600/9/GAR PC A03/MF A01 
Medical Coll. of Georgia, Augusta. School of Medicine. 
Presynai and Postsynaptic Responses in the 
Spinal Cord Dorsal Horn Following Soman: interac- 
tions with Benzodiazepines. 

Annual rept. 15 Nov 87-14 Feb 89. 

B. D. Goldstein. 5 Feb 89, 32p 

Contract DAMD17-86-C-6007 


The present study was carried out to determine the ef- 
fects of soman on the excitability of primary afferent 
terminals. Adult mongrel cats were anesthetized with 
ether and a C1 spinal cord transection was made. A 
laminectomy was performed and the medial gastroc- 
nemious (MG) and tibial nerves were isolated. a mi- 
croelectrode was placed in the dorsal horn and a re- 
cording electrode was placed on the MG nerve. The 
spinal cord was stimulated via the microelectrode and 
the corresponding compound action potential (CAP) 
was recorded on the MG nerve. This CAP was indica- 
tive of the excitability of the MG primary afferent termi- 
nals (PAT). The tibial nerve was stimulated just prior to 
the intraspinal stimulation to condition the MG PAT. 
Soman depressed both the unconditioned and condi- 
tioned responses over time but increased the differ- 
ence between the two responses. This suggests an in- 
crease in the phasic excitability of the terminals to 
soman and a decrease in the tonic excitability. Pre- 
treatment with mecamylamine (1 mg/kg) and atropine 
(1 mg/kg) prior to soman blocked the depression of 


the responses as well as the increase in the difference 
between the responses. Midazoloam (0.25 mg/kg) 
pretreatment had no effect on the responses after 
soman but did block the increase in the differences 
between them. (JES) 
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AD-A222 645/4/GAR PC A04/MF A01 
Hawaii Biotechnology Group., Inc., Aiea. 

Toxin Production and Immunoassay Development. 
1. Palytoxin. 

Annual rept. 

T. J. Raybould. 5 Apr 90, 56p 

Contract DAMD17-87-C-7093 


The highlights of the past year’s accomplishments are 
as follows: Sufficient Palythoa tuberculosa was collect- 
ed to enable the isolation of 155.6 mg of purified aly 
toxin. Of this amount, 70 mg was delivered to USAM- 
RIID and the balance used at HBG for studies of paly- 
toxin chemistry and immunology. Sufficient Lyngbya 
majuscula was collected to enable the isolation of 90 
mg purified lyngbyatoxin A. Keywords: Isolation; Lyng- 
byatoxin; BD; Synthesis; RA |; Rabbits; Antibodies; Pa- 
lytoxin. (jes) 


052,265 

AD-A222 729/6/GAR PC A03/MF A01 
State Univ. of New York at Stony Brook. 
Mass-Screening of Curarimimetric Neurotoxin An- 
tagonists. 

Annual rept. 1 Feb 88-31 Jan 89. 

J. Schmidt. 10 Mar 90, 22p 

Contract DAMD17-86-C-6058 


The third year of the contract period was devoted to 
testing several ion flux protocols for the distinction be- 
tween toxic and therapeutic blockers of curarimimetric 
neurotoxins. First a cell line suitable for acetylcholine 
receptor channel analysis was identified; among sev- 
eral rodent and human lines the murine tumor line 
BC3-H1 was selected because of its high receptor 
content. After determining optimal culture conditions 
for this line attempts were made to miniaturize the flux 
assay; we were able to perform 86Rb flux measure- 
ment in standard 24-well multititer plates. Keywords: 
— Acetylcholine receptor; lon flux; Antidote. 
es) 
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AD-A222 840/1/GAR PC A04/MF A01 

ee Protection Agency, Research Triangle 
ark, NC. 

Neurobehavioral Effects of Carbon Monoxide (CO) 

Exposure in Humans: Elevated Carboxyhemoglo- 

bin (COHb) and Cerebrovascular Responses. 

Final rept. 

V. A. Benignus, M. L. Petrovick, and J. D. Prah. 19 

May 89, 58p 


A two-channel cranial impedance plethysmograph 
(CIP) was designed and constructed as a noninvasive 
measure of brain blood flow (BBF) in man. The instru- 
ment was designed to reduce some of the problems 
with instability and difficulty of use found in earlier com- 
mercially-available models. The CIP has been previ- 
ously validated against other measures of BBF. During 
carboxyhemoglobin (COHb) formation, BBF is known 
to increase. When BBF increases it compensates for 
the reduced ability of the blood to carry oxygen in the 
presence of COHDb. Fifteen men breathed carbon mon- 
oxide (CO) to produce increases in COHb values rang- 
ing from a 18.4%. Keywords: Carbon mon- 
oxide, CO, C. xyhemoglobin (COHb), Toxicity, Brain 
blood flow, Cerebrovascular. (JES) 
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AD-A222 912/8/GAR PC A12/MF A02 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Proceedings of the Workshop on Convuisions and 
Related Brain Damage Induced by Organophos- 
phorus Agents Held in Aberdeen Proving Ground, 
Maryland on 1-2 February 1990. 

D. H. Moore. 15 Jun 90, 254p Rept no. USAMRICD- 
SP-90-02 

Original contains color plates: All DTIC reproductions 
will be in black and white. 


The Workshop on Convulsions and Related Brain 
Damage Induced by Organophosphorus Agents was 
held at Edgewood Arsenal on 1-2 February 1990. The 
objectives of the workshop were to: describe the mor- 
phological changes in brain tissue induced by organo- 
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phosphorus agents; review current developments in 
the research efforts directed toward delineating the 
mechanism of brain injury induced by organophos- 
phorus agents; and discuss therapeutic approaches 
aimed at preventing or ameliorating brain injury caused 
by organophosphorus agents. Critical issues demand- 
ing additional research were identified. This proceed- 
ings document will serve as a valuable reference guide 
for scientists interested in the neuropathology and the 
mechanisms of convulsions associated with nerve 
agent intoxication. Keywords: Organophosphorus 
agents, Convulsions, Brain seizures, Anticonvulsant 
drugs, Neuropathology, Excitatory amino acids, Cho- 
linergic mechanisms, Symposia, Pharmacology. (JG) 
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AD-A223 073/8/GAR PC A03/MF A01 
Uniformed Services Univ. of the Health Sciences, Be- 
thesda, MD. 
Application of High Frequency Ventilation to 
Treatment of Chemical Warfare Casualties: Animal 
and Theoretical Studies (Application of High Fre- 
quency Transtracheal Jet Ventilation to Treatment 
of Chemical Warfare Casualties). 
Final rept. Mar 83-Dec 86. 
ug Abbrecht, H. J. Bryant, and R. Kyle. Aug 87, 

p 
Contract MIPR-83MM3506 


The objective of this work was to evaluate the effec- 
tiveness of transtracheal jet ventilation in organophos- 
phate-challenged animals. Preliminary studies were 
done in normal canines to define the effects of ventila- 
tor operating parameters on respiratory gas exchange. 
Nine normal dogs, anesthetized with sodium pentobar- 
bital, were ventilated through an eight gauge cricothyr- 
otomy cannula using a controller that allowed separate 
setting of drive pressure, duty cycle, and frequency. 
Arterial (partial pressure of oxygen) and (partial pres- 
sure of carbon dioxide) were measured after achieving 
steady state gas exchange at 15-22 different combina- 
tions of drive pressure, duty cycle, and frequency in 
each dog. There were slight increases in PaCO2 and 
larger decreases in arterial oxygen partial pressure as 
frequency was increased from 10 to 200 cycles/min. 
Increases in drive pressure and duty cycle resulted in 
reductions in PaCO2 and increases in PaO2. Key- 
words: High frequency ventilation, Chemical warfare 
casualties, Anatomy, Medical research, Soman, Atro- 
pine, Anticholinesterase, Resuscitation, Arterial biood 
gas, Composition, Lungs, Pulmonary hemodynamics. 
(ig) 
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AD-A223 080/3/GAR PC A03/MF A01 
Uniformed Services Univ. of the Health Sciences, Be- 
thesda, MD. 

Application of High Frequency Ventilation to 
Treatment of Chemical Warfare Casualties: Animal 
and Theoretical Studies. 

Annual rept. 1 Mar 84-28 Feb 85. 

P. H. Abbrecht, and H. J. Bryant. Mar 85, 24p 
Contract MIPR83-MM-3506 


The objectives of work done during the reporting 
period were: to determine whether dogs given 2 LD50 
of soman could be resuscitated with a treatment proto- 
col consisting of transtracheal jet ventilation and atro- 
pine administration; to determine the changes in arteri- 
al blood gas composition occurring during transtra- 
cheal jet ventilation following soman administration; to 
determine the soman-induced changes in lung and 
airway properties that cause the observed changes in 
arterial blood gas composition; to determine the 
changes in systemic and pulmonary hemodynamics 
following soman administration; and to investigate 
some of the changes in autonomic function that may 
be responsible for the observed hemodynamic 
changes. Keywords: High frequency ventilation; 
Chemical warfare casualties; Soman; Transtracheal jet 
ventilation; Arterial blood gas; Lungs; Systemic and 
hemodynamics; Atropine; Respiration; Resuscitation; 
Medical research. (jg) 
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AD-A223 119/9 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 


October 15,1990 211 





MEDICINE & BIOLOGY 
Toxicology 


Reaction of Se Oxide with 


a eo 4% D. Davis, R. J. O’Connor, 
a e. C McGown. 1989, 7p 
Distribution: Pub. in Drug and Chemical Toxicol 
vi2 nos. 3,4 p373-343 1989. No copies furnished by 
DTIC/NTIS. 


Trans-2-chlorovinylarsine oxide (in DCl/acetone-d6) 
was added to various polydeoxynucleotides. The ar- 
senical did react with poly(dG).poly(dC), releasing gua- 
nine, and resulting in a partial apurinic duplex. Key- 
words: Chemical warfare agents, Reprints, Organic ar- 
senicals, Cytotoxic action, Cellular sulfhydryl contain- 
ing proteins, Enzymes, Thiols, Glutathione, Erythro- 
cytes, Toxicity. (jg) 


052,271 

AD-A223 216/3 Not available NTIS 

Letterman Army Inst. of Research, Presidio of San 

Francisco, CA. 

¥ .3-Dithioerythritol, a Possible New Arsenic Anti- 
ite. 

V. L. Boyd, J. W. Harbell, R. J. O’Connor, and E. L. 

McGown. 1989, 6p 

Availability: Pub. in Chemical Research in Toxicology, 

v2 p301 1989. No copies furhished by DTIC/NTIS. 


British antilewisite (2,3-dimercaptopropanol; BAL) has 
long been used as an arsenic antidote, but its thera- 
peutic efficacy is limited by its inherent toxicity. We 
synthesized two less toxic derivatives of BAL and in- 
vestigated their potential as antidotes to organic ar- 
senic. The new compounds, 2,3-dithioerythritol (DTE) 
and 2,2-dimethyl-4-(hydroxymethyl)-1,3-dithiolane 
(isopropylidene derivative of BAL), react readily with 
phenyidichloroarsine (PDA) to yield the expected cor- 
responding cyclic 1,3-dithioarsolanes. The BAL deriva- 
tives were compared to BAL in terms of their cytotoxi- 
city and their ability to rescue PDA-poisoned mouse 
lymphoma cells in culture. The dithiolane was not a 
oy antidote in the cultured cell system. In contrast, 
TE was less toxic than BAL or DMSA and was superi- 
or at improving cell survival in PDA-exposed cells. Key- 
words: Reprints, 2,3-Dithioerythritol, Arsenic antidote, 
Toxicology, Pharmacology, BAL, DTE, PDA. (jg) 
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AD-A223 223/9 Not available NTIS 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Response of Mouse Brain to a Single Subcutane- 
ous Injection of the Monofunctional Sulfur Mus- 
tard, Butyl 2-Chioroethy! Sulfide (BCS). 

N. M. Elsayed, S. T. Omaye, G. J. Klain, J. L. Inase, 
and E. T. Dahlberg. 1989, 11p 

Availability: Pub. in Toxicology, v58 p11-20 1989. No 
copies furnished by DTIC/NTIS. 


Exposure to mustard-type vesicants results in alkyla- 
tion of DNA and vesication. However, the biochemical 
mechanism for vesicant injury and whether it is local- 
ized or diffuse are not clear. We postulated that vesi- 
cant damage is mediated by free radicals, resulting in 
oxidative stress. These free radicals-mediated reac- 
tions may propagate systemically distal to the site of 
exposure. To test this hypothesis, we examined the ef- 
fects of a single subcutaneous injection of the mono- 
functional sulfur mustard, butyl 2-chloroethyl sulfide 
(BCS), on the brain. Keywords: Vesicants, Monofunc- 
tional sulfur mustard, Butyl 2-chloroethyl sulfide (BCS), 
Oxidative stress, Lipid peroxidation, Biochemical brain 
9 Deoxyribonucleic acid, Reprints, Toxicol- 
ogy. (ig) 


052,273 
DE90009239/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Unusual formalidehyde-induced hypersensitivity in 
two schooigiris. 

R. B. Gammage, W. T. Hanna, and P. B. Painter 
1990, 6p CONF-900724-1 

Contract AC05-840R21400 

International conference on indoor air quality and cli- 
mate (5th), Toronto (Canada), 29 Jul - 3 Atig 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Two schoolgirls developed a syndrome resembling 
Henoch-Schonlein purpura while attending a recently 
opened school insulated with urea-formaldehyde foam 
(UFFI). Skin rashes and swellings were accompanied 
by bizarre, blue-green discoloration of the skin. Subse- 
quent investigations by county, state and federal au- 
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thorities, and low measured concentrations of formal- 
dehyde, prompted initial conclusions that in-school 
formaldehyde exposures were not responsible for the 
girls’ problems. Subsequent controlled exposures to 
UFFI and formaldehyde while in hospital elicited the 
whole cascade of symptoms. The chronology of the 
onset and amplification of systems make it probable 
that the formaldehyde exposures precipitating the 
girls’ hypersensitivity, occurred in the school. 3 refs. 
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DE90792515/GAR PC A07/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Genetik und Toxikologie von Spalt- 
stoffen. 

Morphologische und biochemische Untersuchun- 
gen zur Wirkung von Quarz auf Rinderalveolar- 
makrophagen und deren Organellen. (Morphologi- 
cal and biochemical investigations into the effects 
of quartz on bovine alveolar macrophages (BAM) 
_ their organelles). 


8. ‘Paetzold. Oct 89, 142p KFK-4649 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Investigations into the toxicity of quartz were carried 
out in bovine alveolar macrophages cultivated in vitro. 
Control incubations with titanium(IV) oxide showed 
that cultivated BAM are prone to enzyme release and 
pronounced vacuolation of cells. When they were incu- 
bated with native quartz morphological changes could 
be detected after no less than two hours. The action of 
native quartz was clearly related to the duration of in- 
cubation. It not only led to a dramatic reduction of cell 
viability but also invited an abundant release of cyto- 
plasmic and lysosomal enzymes (LDH and NAG) and 
proteins into the culture medium, while there was on 
the other hand a considerable impairment of the over- 
all activity of cathepsin B. The occurrence of the latter 
effect was restricted to those cells, by which quartz 
had been ingested and deposited. At the intracellular 
level native quartz acted to redistribute the lysosomal 
enzyme activity in such a way that the function of the 
‘ML’ fraction was taken over by the ‘N’ and ‘S’ frac- 
tions. The latency of lysosomes isolated from control 
cells remained unchanged following in vitro incubation 
with quartz, even though there was a spontaneous, do- 
sedependent peri - of lysosomes to quartz parti- 
cles. Previous treatment of the quartz compound using 
alpha-phosphatidyl-choline-dipalmitoyl (DPL) ensured 
complete protection of the cells against cytotoxic ef- 
fects for up to 90 hours. (orig./MG). (ERA citation 
15:033232) 
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PB90-246885/GAR PC A03/MF A01 
—— Biological Lab. RVO-TNO, Rijswijk (Nether- 
jands). 

Development of Behavioral Tolerance to Organo- 
phosphates Ill: Behavioral Aspects. 

O. L. Wolthuis, |. H. C. H. M. Philippens, and R. A. P. 
Vanwersch. Jun 89, 24p MBL-1989-9 

Summary in Dutch. 


As part of a study on the mechanisms underlying be- 
havioral tolerance to cholinesterase-inhibiting organo- 
phosphates (OPs) the present investigation was fo- 
cused on behavioral procedures affecting the develop- 
ment of tolerance. The effects of chronic administra- 
tion of the OPs DFP (600 micro g/kg s.c.) and soman 
(60 micro g/kg s.c.) were compared in rats. These 
doses do not cause detectable effects upon close ob- 
servation of the animais. As was found before, behav- 
ioral tolerance developed following DFP but not follow- 
ing soman. Repeated behavioral testing affected the 
development of tolerance. Cross-tolerance between 
these two inhibitors was not found. re when 
DFP was administered 48 h after soman all animals 
were observationally normal, and when soman was 
given 48 h after DFP the majority of the animals died. It 
is concluded that practice-related and/or state de- 
pendent factors are important for the development of 
behavioral tolerance and that one should be careful in 
making generalizing statements about tolerance to 
cholinesterase-inhibiting OPs’. 
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PB90-246935/GAR PC A16/MF A02 
Battelle Toxicology Program Office, McLean, VA. 


y Evaluation of BAYH 2049 
Y Mice, Fischer 344 Rats, and 


Preclinical Toxicol 
amet ny in CD2' 
Beagle Dogs. 

Final rept. 

A. M. El-Hawari, M. A. Stedham, M. L. Stoltz, B. M. 
Maldinger, and L. K. Brown. 25 Nov 87, 368p 
Contract NO1-CM-17365 

Also pub. as Midwest Research Inst., Kansas City, MO. 
rept. no. MRI-8081-05. See also PB88-133533. Pre- 
pared in cooperation with Midwest Research Inst., 
Kansas City, MO. Sponsored by National Cancer Inst., 
Bethesda, MD. Toxicology Branch. 


BAYH 2049 (NSC-320846) toxicity was tested in 
CD2F1 mice and F344 rats treated with single or nine 
daily oral doses of the drug. In mice, deaths were de- 
layed occurring from days 8-18. Combined LD10 was 
1885 mg/kg (5656 mg/sq m) after a single dose and 
121 mg/kg (364 mg/sq m) after nine doses. Females 
were more sensitive than males. In rats treated with 
single doses, drug-induced toxicity, particularly at the 
1/20MELD10 dose (48 mg/kg), was demonstrated. 
Hematological changes included reduced leukocytes, 
reticulocytes, and platelets. Elevations in BUN, creati- 
nine, and transaminases indicated severe kidney and 
liver damage. Body weight reductions and organ 
weight changes were shown in all drug-treated ani- 
mals. Drug-related microscopic findings included le- 
sions of the bone marrow, thymus, spleen, stomach, 
colon, kidney, testes, and liver. Renal tubular necrosis 
or bone marrow atrophy were considered primary 
causes of death or moribundity in the 48 mg/kg fe- 
males. Females were more affected than males. Re- 
covery was incomplete. Nine daily doses in rats 
caused the same types of lesions particularly at the 1/ 
4MELD10 dose (16.25 mg/kg/day), which also 
caused total mortality, and the 1/10MELD10 dose. 
Sex differences were again demonstrated. Reversibil- 
ity of toxicity was not complete. 
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PB90-247347/GAR PC A04/MF A01 
Lovelace Biomedical and Environmental Research 
Inst., Albuquerque, NM. 

Influence of Experimental Pulmonary Emphysema 
on Toxicological Effects from Inhaled Nitrogen Di- 
oxide and Diesel Exhaust. 

Research rept. Jan 84-Sep 87. 

J. L. Mauderly, D. E. Bice, Y. S. Cheng, N. A. Gillett, 
and R. F. Henderson. cFeb 90, 61p HEI/RR-89/30 
Prepared in cooperation with Harvard School of Public 
Health, Boston, MA. Sponsored by Health Effects 
Inst., Cambridge, MA. 


The hypothesis tested in the project was that rats with 
preexisting experimentally-induced pulmonary emphy- 
sema were more susceptible than rats with normal 
lungs to the adverse effects of exposure to NO(sub 2) 
or diesel exhaust. Rats were exposed by inhalation 
seven hr/day, five day/wk, for 24 months to NO(sub 2) 
at 9.5 ppm, or to diesel exhaust at 3.5 mg soot/cu m, 
or to clean air. Pulmonary emphysema was induced in 
one-half of the rats by intratracheal instillation of elas- 
tase, six weeks before exposures. Nonneoplastic end- 
points were evaluated after 12, 18, and 24 months of 
exposure. Nitrogen dioxide exposure of normal rats 
caused mild epithelial hyperplasia and inflammation in 
proximal alveoli. Significant interactions between the 
influences of emphysema and nitrogen dioxide were 
demonstrated to be additive for four parameters (out of 
61 parameters). Diesel-exhaust exposure of normal 
rats caused progressive, focal inflammation, and epith- 
elial proliferation. The final soot lung burden was only 
one-third of that in nonemphysematous lungs. 


052,278 

PB90-248915/GAR PC A07/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 

Integrated Criteria Document Asbestos Effects: 
Appendix. 

G. K. Montizaan, and C. A. van der Heijden. May 89, 
130p RIVM-758473013 

See also PB90-248907. 

North American Continent sales only. All others Na- 
tional Institute of Public Health and Environmental Pro- 
=" P.O. Box 1, 3720 BA Bilthoven, The Nether- 
lands. 


Asbestos is a Fr pe term applied to certain fibrous 


forms (’asbestiform’ varieties) of silicate minerals, with 
long thin separable fibers or fibrils possessing high 
tensile strength and flexibility. Current use of the term 
asbestos is restricted to six fibrous silicates: chrysotile, 





Crocidolite, amosite, anthophyllite, tremolite and actin- 
olite. There are many other ‘asbestiform’ minerals, 
with crystal-forming properties similar to asbestos, that 
occur naturally. They usually do not possess the same 
physical-chemical properties as asbestos, and hardly 
ever occur in sufficient quantities for exploitation. Ex- 
amples of commercially applied asbestiform minerals 
are attapulgite and sepiolite. There are also many as- 
bestiform man-made materials, e.g. glass wool, rock 
wool, ceramic fibers. The focus of the document will be 
on asbestos; some attention will be paid to non-asbes- 
tos fibrous materials, but the reviewed literature on the 
latter subject is not exhaustive. 
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PB90-249343/GAR PC AO5/MF A01 
Rijksinstituut voor de Volksaezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). f 

Acute Toxiciteit van Aluminium en H(-+)-lonen 
Concentratie voor Bodemnematoden uit een Zuur 
en Kalkrijk Dennenbos. (I) Ontwikkeling en Toe- 
passing van een Toets in Waterig Medium (Acute 
Toxicity of Aluminum and H(+) mtration to 
Soil Nematodes from Acid and Lime-Rich Conifer- 
ous Forest Soil. (1) Development and Application 
of a Test in Watery Solutions). 

A. J. Schouten, and |. R. van der Brugge. Dec 89, 
83p RIVM-718603001 

Text in Dutch; summary in English. 

North American Continent sales only. All others Na- 
tional institute of Public Health and Environmental Pro- 
= P.O. Box 1, 3720 BA Bilthoven, The Nether- 
lands. 


The report describes the development of a toxicity test 
for freeliving nematodes in an artificial soil solution, 
and application of this technic to the nematode fauna 
from two coniferous forests differing in soil-pH. In this 
way an answer was sought to the questions whether 
nematodes in acid forest soils have developed adapta- 
tions to survive at low pH and high aluminum concen- 
trations and which levels of these ions are lethal to 
different genera of soil nematodes, and pH-sensitive 
species that may be used as indicators for soil acidifi- 
cation were also sought. In acute toxicity tests the con- 
centration of a chemical is established that is lethal to 
a group of test animals within a certain time (t). This 
concentration is the LC 50.t value. The cultured soil 
nematodes Rhabditis spec. and Plectus parietinus 
were used to develop a toxicity test. The two species 
were screened on their sensitivity to: Aluminum (sul- 
fate), ammonium (sulfate) (both at pH 4), sulfuric acid, 
nitric acid and hydrochloric acid. 
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PB90-252313/GAR PC A14/MF A02 
Environmental Health Research and Testing, Inc., Lex- 
ington, KY. 

Reproductive Toxicity of Ethylene Glycol Mono- 
methyl Ether (CAS NO. 109-86-4) in Sprague- 
Dawley Rats, Litter Two. 

Final rept. 

D. K. Gulati, E. Hope, L. H. Barnes, S. Russell, and 
K. B. Poonacha. Jun 90, 314p NTP-90-118 

Contract NO1-ES-65142 

Portions of this document are not fully legible. Spon- 
sored by National Toxicology Program, Research Tri- 
angle Park, NC. 


Reproductive Assessment by Continuous Breeding 
(RACB) protocol was originally designed using mice as 
the test =. The purpose of the study was to de- 
velop a RACB protocol in CD Sprague-Dawley rats. 
Ethylene glycol monomethyl ether (EGMME), a known 
reproductive toxicant, was used as the test article. 
Dose levels selected were 0.01, 0.03, and 0.10%, ad- 
ministered via drinking water. In a modification of the 
standard protocol, male and female rats were cohabit- 
ed for approximately 6 weeks, separated to allow deliv- 
ery, nursing and weaning of a litter, then recohabited 
for approximately nine more weeks. Only one litter was 
born in the 0.10% dose group, and no pups were avail- 
able for F1 testing. In the crossover mating, proportion 
of pups born alive decreased significantly in the 0.03% 
male X control female group. 
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PB90-252321/GAR PC A10/MF A02 
Environmental Health Research and Testing, Inc., Lex- 
ington, KY. 


Final Report on the Reproductive Toxicity of Ethyl- 
ene Glycol Monomethy! Ether (Cas No. 100-864} in 
Sprague-Dawley Rats, Litter Five. 

D. K. Gulati, E. Hope, K. L. Christman, L. H. Barnes, 
and S. Russell. Jun 90, 220p NTP-90-119 

Contract NO1-ES-65142 

Sponsored by National Toxicology Program, Research 
Triangle Park, NC. 


The purpose of the present study was to develop a 
‘Reproductive Assessment by Continuous Breeding’ 
(RACB) protocol in CD geod rats. Ethylene 
glycol monomethyl ether (EGMME), a known repro- 
ductive toxicant, was used as the test article. EGMME 
is a commonly used industrial solvent with well docu- 
mented effects on the ——e and reproductive 
systems. For instance, EGM exposure via inhala- 
tion in rats, mice, and rabbits causes decreased 
thymus weights, decreased red and white cell counts, 
and other hemopoietic changes. Guinea pigs dermally 
exposed to EGMME exhibit decreased spleen weight 
and reduced red blood cell counts. There are many 
studies detailing EGMME’s effects on the male repro- 
ductive system. Results of some of these studies are 
summarized. 


052,282 

PB$0-252511/GAR PC A16/MF A02 
Office of Technology Assessment, Washington, DC. 
Neurotoxicity: Identifying and Controlling Poisons 
of the Nervous System. New Developments in 


Neuroscience. 
1990, 364p OTA-BA-436 
Also available from Supt. of Docs. 


The report, the first of the neurosciences series, dis- 
cusses the risks posed by neurotoxic substances-- 
substances that can adversely affect the nervous 
system--and evaluates the Federal research ard regu- 
latory programs now in place to address these risks. 
One finding of the report is that considerably more re- 
search and testing are necessary to determine which 
substances have neurotoxic potential. Neurotoxic ef- 
fects can often go unrecognized because symptoms 
are varied and may not appear for months or even 
years. Adverse effects range from impaired move- 
ment, anxiety, and confusion to memory loss, convul- 
sions, and death. Another important finding is the need 
for greater public awareness. Neurotoxic chemicals 
constitute a major public health threat; the social and 
economic consequences of excessive exposure to 
them are potentially very large. Minimizing exposure 
requires action not just by regulatory and other public 
Officials, but also by individual citizens who can take 
steps to avoid these substances both at home and in 
the workplace. 


052,283 
PBS0-253782/GAR PC A09/MF A01 
National Toxicology Program, Research Triangle Park, 


NC. 

an and Carcinogenesis Studies of Benzal- 
dehyde ( No. 100-52-7) in F344/N Rats and 
B6C3F1 Mice (Gavage Studies). 

Technical rept. series. 

— Mar 90, 186p NTP-TR-378, NIH/PUB-90- 


Two-year toxicology and carcinogenesis studies were 
conducted by administering 0, 200, or 400 mg/kg 
benzaldehyde in corn oil by gavage, 5 days per week 
for 103 weeks to groups of 50 male and 50 female rats 
and for 104 weeks to groups of 50 male mice. Groups 
of 50 female mice were administered 0, 300, or 600 
mg/kg benzaldehyde for 103 weeks. Under the condi- 
tions of these 2-year gavage studies, there was no evi- 
dence of carcinogenic activity of benzaldehyde for 
male or female F344/N rats receiving 200 or 400 mg/ 
kg per _. There was some evidence of carci nic 
activity of benzaldehyde for male or female F 1 
mice as indicated by increased incidences of squa- 
— cell papillomas and hyperplasia of the forestom- 
ach. 


052,284 
PBS90-255068/GAR 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 


PC A09/MF A02 


iene, Bilthoven (Netherlands). 

ix to Report No. 758474011. | ted Cri- 
teria Document PAH: Republication of Addendum 
to Report No. 758474007, March 1989. Effects of 10 
Selected Compounds. 

G. K. Montizaan, P. G. N. Kramers, J. A. Janus, and 
R. Posthumus. Nov 89, 196p 

U.S., Canada and Mexico sales only. All others refer to 
Natiorial Institute of Public Health and Environmental 
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Protection, P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


Polynuclear aromatic hydrocarbons (PAHs) are com- 
pounds consisting of carbon and hydrogen only, with 
two or more benzene rings in the molecule. The 
arenes and alkylated arenes belong to this group, 
whereas the aza-, imino-, nitro-, carbonyl-, oxa-, thio- 
and polychloro-arenes do not. The document, part of 
the Integrated Criteria Document PAH, consists of a 
detailed evaluation of the effects on man and environ- 
ment of only 10 PAH, all belonging to the group of 
arenes. The given selection implies a severe restric- 
tion of the toxicological evaluation of PAH, which will 
be explained. Of all polynuclear aromatic compounds, 
the arenes are probably not the most harmful ones to 
man. Many arenes are known to be carcinogenic, how- 
ever some nitro-arenes have been shown to have a 
much higher potency for causing genetic damage in 
mutagenicity tests than the arenes. 


052,285 
PB90-256181/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Umea (Sweden). 
Toxiska Symtom och Blodglukoshalt hos Soman- 
foergiftade Rattor (Toxic Symptoms and Blood 
enters esata b ope hr 0 

. Koch, |. Ha ist, ‘ , 
17p FOA-C-40276-4.5(4.6) 
Text in Swedish; summary in English. Prepared in co- 
operation with Umea Univ. (Sweden). Institutionen foer 
Statistik. Sponsored by Norwegian Defence Research 
Establishment, Kjeller. 


To determine the inhalation toxicity of nerve agents for 
different exposure conditions, assessment of casualty 
levels of exposed animals have to be done, so a com- 
plete picture for different situations can be established. 
Since animals with nose-only exposure are stuck in 
plastic cones, which does not permit assessment of 
toxic symptoms, other parameters than symptoms 
must be used to assess casualty levels. The report de- 
scribes a series of experiments, where the correlation 
between toxic symptoms in animals after soman injec- 
tion and the resulting blood glucose levels and cholin- 
esterase activity has been examined. The result was 
that there is a correlation between casualty levels, 
blood glucose and ChE-activity. It was also established 
that, from blood glucose level, it was possible to 
assess Casualty pictures in exposed rats. 


Zoology 
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MIC-90-03200/GAR PC E99/MF E01 

— Canada, Ottawa (Ontario). Research 
ranch. 

Manual of Nearctic Diptera, vol. 2. 

Monograph no. 28. 

J. F. McAlpine. c1987, 667p SSC-A54-3/28E, ISBN- 

0-660-12125-5 


This manual provides a modern, well-illustrated, easily 
interpretable means for identifying the families and 
genera of two-wii flies of America north of Mexico. 
Vol. 2 provides individual treatments of the families of 
the infraorder Muscomorpha (Cyclorrhapha, higher 
Diptera). It treats the 5 families of the section i 
and the 60 families of the section Schizophora. A sub- 
ject index is also included. 
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PB90-245093/GAR PC AO2/MF A01 
National Wildlife Health Research Center, Vac'son, 
Wi. 

Lead Poisoning: The Invisible Disease. 

Waterfowl Management handbook. 

M. Friend. 1989, 7p FISH AND WILDLIFE LEAFLET- 
13.2.6 


Lead poisoning is an intoxication resulting from ab- 
sorption of hazardous levels of lead into body tissues. 
Lead pellets from shot shells, when ingested, are the 
most common source of lead poisoning in migratory 
birds. Other far less common sources include lead 
fishing sinkers, mine wastes, paint pigments, bullets, 
and other lead objects that are swallowed. —— 
soning has affected every major species of waterfowl 
in North America and has also been reported in a wide 
variety of other birds. The annual magnitude of lead 
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poisoning losses for individual species cannot be pre- 
cisely determined. However, reasonable estimates of 
lead-poisoning losses in different species can be 
made on the basis of waterfowl mortality reports and 
gizzard analyses. Within the United States, annual 
losses from lead poisoning have been estimated at be- 
tween 1.6 and 2.4 million waterfowl, based on a fall 
flight of 100 million birds. 


052,288 

PB90-245119/GAR PC A02/MF A01 
— Wildlife Health Research Center, Madison, 
Avian Botulism: Geographic Expansion of a Histor- 
ic Disease. 

Watertowl Management handbook. 

L. N. Locke, and M. Friend. 1989, 8p FISH AND 
WILDLIFE LEAFLET-13.2.4 


Avian botulism is a paralytic, often fatal disease of 
birds resulting from ingestion of toxin produced by the 
bacterium Clostridium botulinum. Waterfowl die-offs 
from the botulism are usually caused by type C toxin; 
sporadic die-offs among fish-eating birds, such as 
common loons (Gavia immer) and gulls, have been 
caused by type E toxin. Not enough is known about 
avian botulism to precisely identify the factors leading 
to an outbreak. When an outbreak does occur, it is 
— perpetuated by a well-understood bird-maggot 
cycle. 
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PB90-246661/GAR PC A02/MF A01 
— Wildlife Health Research Center, Madison, 
Avian Cholera: A Major New Cause of Waterfowl 
Mortality. 

Waterfowl Management handbook. 

= — 1989, 8p FISH AND WILDLIFE LEAFLET- 
13.2.5 

See also PB89-122428. 


Avian cholera is a highly infectious disease caused by 
the bacterium, Pasteurella multocida. Acute infections 
are common and can result in death 6 to 12 hours after 
exposure. Under these circumstances ‘explosive’ die- 
offs involving more than 1,000 birds per day have oc- 
curred in wild waterfowl. More chronic infections with 
longer incubation times and less dramatic losses also 
occur. Transmission can occur by bird-to-bird contact, 
ingestion of contaminated food or water, and perhaps 
in aerosol form. 


General 


052,290 
N90-21721/7/GAR PC A08/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Research and Technology. 
Annual Report, 1989. 
= | 171p NAS 1.15:102161, F-603, NASA-TM- 
1 


Johnson Space Center (JSC) accomplishments in new 
and advanced concepts during 1989 are highlighted. 
This year, reports are —_—— in sections, Medical Sci- 
ence, Solar System Sciences, Space Transportation 
Technology, and Space Systems Technology. Sum- 
mary sections describing the role of JSC in each pro- 
sem are followed by descriptions of significant tasks. 

iptions are suitable for external consumption, 
free of technical jargon, and illustrated to increase 
ease of comprehension. 


052,291 

PB90-251323/GAR PC A03/MF A01 
National Chemical Lab. for Industry, Yatabe (Japan). 
Journal of the National Chemical Laboratory for 
Industry, Vol. 84, No. 11, 1989. 

c1989, 44p 

Text in Japanese with English abstracts. See also 
PB90-251331 and PB90-251307.Portions of this docu- 
ment are not fully legible. 


Contents: Regulation of Gene Expression in Yeast; A 
Study of Lithotripsy by Micro-explosion; Study on Mass 
Spectra of SDBS (I) Molecular lon Peaks; immobiliza- 
tion of Alkaline Phosphatase on Porous Scleroprotein 
Membranes. 


214 VOL. 90, No. 20 


ene ee 
MILITARY SCIENCES 


Antiaircraft Defense Systems 


052,292 


AD-A222 860/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Winds of Change: The Future of the 32D Army Air 
Defense Command in U.S. Army Europe. 

Study project. 

J. W. Gault. 25 Apr 90, 37p 


The purpose of this paper is to examine the future of 
the 32d Army Air Defense Command and the require- 
ments for ground based air defense in Europe as we 
move toward the turn of the century. With the dramatic 
political transformation which is taking place in Europe, 
the virtual disintegration of the Warsaw Pact and pend- 
ing major force reductions in both NATO and the 
Warsaw Pact, numerous proposals to modify NATO 
strategy and forces are now under study. These pro- 
posals will involve a comprehensive evaluation of the 
types of forces in being which should be maintained, 
the ratio of air to ground forces, and the roles to be 
played by each NATO member’s forces, in conjunction 
with an overall reassessment of the threat posed by 
the Soviet Union. Reductions to approximate levels of 
parity of ground forces will require that NATO and the 
U.S. place increased emphasis on reinforcing forces 
and protection of ports, staging areas, and lines of 
communications. The importance of these facilities 
and the emerging Soviet air advantage will force the 
U.S. Army to maintain powerful ground based air de- 
fense forces in Europe and to increase the capabilities 
of those forces. (sdw) 
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AD-A223 014/2/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Short Range Air Defense Defense Planner. 
Master’s thesis. 

R. S. Dixon. Jun 90, 73p 


The Short Range Air Defense (SHORAD) Defense 
Planner, or SDP, is a prototype defense planning and 
simulation tool. It is designed to aid and train Army Air 
Defense Officers in the tasks of: (1) planning the air 
defense for a given static asset; and (2) positioning 
short range air defense weapon systems in the best 
possible way. A prototype system has been construct- 
ed which allows the Air Defender to position his asset 
to defend, with the system then performing a heuristic 
search, and displaying four possible attack routes that 
could be used by attacking aircraft to reach the map 
region containing the asset. The user may then posi- 
tion Towed-Vulcan, Stinger, and Chaparral weapon 
systems where he feels they will provide the best de- 
fense of the asset, or request the system to position 
four Vulcans, four Stinger, or four of each Vulcan and 
Stinger in defense of the asset. The user can then 
choose any vehicle that he, or the system, positioned 
and be able to see a 3D representation of what the 
gunner in that vehicle would see. He is also able to 
maneuver that vehicle over the 3D terrain to select the 
best possible defensive position from the gunner’s 
point of view. Both the Towed-Vulcan, and the Chapar- 
ral weapon systems, have bee modeled in 3D for use 
in the SDP prototype system. Keywords: Graphics; 
Workstation; Air defense artillery; Simulation; Defense 
planning; SB-prolog; Low-altitude avenues of ap- 
= Antiaircraft defense; Antiaircraft missiles. 
(EDC) 
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DE90006769/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 


New technique for hardening optically-triggered 
thyristors. 

R. F. Carson, R. C. Hughes, H. T. Weaver, T. M. 
Brennan, and B. E. Hammons. 1990, 5p SAND-90- 
0226C, CONF-900723-1 

Contract AC04-76DP00789 

IEEE annual international nuclear and space radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Optically-triggered thyristors are hardened to high x- 
ray dose rates by the addition of a monolithically inte- 
grated compensating photodetector. Tests of discrete 
device arrangements show radiation-induced switch- 
ing is completely inhibited up to 1.4 (times) 10(sup 9) 
rad (Si)/sec. 1 ref., 4 figs. 
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DE90006770/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Predicting switched-bias response from steady- 
state irradiations. 

D. M. Fleetwood. 1990, 4p SAND-90-0161C, CONF- 
900723-2 

Contract AC04-76DP00789 

IEEE annual international nuclear and space radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


In actual circuit application, MOS transistor bias is gen- 
erally not constant through radiation exposure. Never- 
theless, the overwhelming majority of radiation effects 
studies and hardness assurance testing is performed 
at constant bias for simplicity and practicality. In the 
past 15 years, however, it has been shown that oxide- 
and interface-trap charge buildup and annealing during 
switched-bias exposures can differ quantitatively and 
qualitatively from that observed during steady-state 
exposures. This has made it difficult to develop predic- 
tive models of MOS circuit response for actual use 
conditions, and has introduced uncertainty into hard- 
ness assurance testing of MOS circuits. In this summa- 
ry, defect growth and annealing rates are compared 
for steady-state and switched-biased irradiations of 
MOS transistors. A simple method is described to pre- 
dict MOS oxide-trap charge, interface-trap charge, and 
mobility degradation during switched-bias exposures 
from steady-state (”on” and “‘off”) irradiations. Over a 
wide range of switching conditions for the devices ex- 
amined, this method has provided predictions typically 
accurate to within better than 20%. The maximum 
error observed to data is less than 40%. This method 
should allow the total-dose radiation response of MOS 
circuits in real-use scenarios to be modeled with im- 
proved accuracy and flexibility. 9 refs., 3 figs. 
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DE90007413/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Statistical process control for QML radiation hard- 
ness assurance. 

P. S. Winokur, F. W. Sexton, D. M. Fleetwood, J. R. 
Schwank, and M. R. Shaneyfeit. 1990, 4p SAND-90- 
0368C, CONF-900723-5 

Contract AC04-76DP00789 

IEEE annual international nuclear and space radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
ee by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


Effective testing of highly-complex VLSI circuits ern- 
ploying ever decreasing feature sizes is becoming ex- 
tremely difficult. This difficulty arises from the inability 
to routinely provide 100% fault coverage during testing 
of these complex functions, as well as by a scarcity of 
functional parts inherent in low-volume/high-product- 
mix military-component manufacturing lines. Under the 
sponsorship of RADC and DESC, the government has 
proposed a Qualified Manufacturer’s List (QML) meth- 
odology to qualify ICs for high reliability and radiation 
hardness. In this approach, a production line is certi- 
fied on a “one-time” basis, and all product from that 
line is subsequently qualified per the requirements of 
MIL-STD-38535. The approach places a large burden 
on the manufacturer or production source, who is 
tasked with demonstrating that the quality of the part is 





“built in,” as opposed to being “tested in.” This “built- 
in” quality is assured by the proper control of the IC 
manufacturing sequence from design through assem- 
bly. 13 refs., 5 figs. 
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Los Alamos National Lab., NM. 

Exchange ratios for singlet boost-phase defend- 
ers. 

G. H. Canavan. May 90, 12p LA-11743-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Decreasing singlet defender masses could increase 
exchange ratios by a factor of about 1.5; decreasing 
overhead could increase exchange ratios by a factor of 
about 2. Reducing both could increase exchange 
ratios by factors of 3--7, which would allow highly de- 
coyed singlets to approach ideal limits and singlets 
with even tens of decoys to achieve significant surviv- 
ability. 5 refs., 5 figs. (ERA citation 15:033040) 
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DE90010341/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Onboard detection of intrinsic Ly(alpha) radiation 
from a neutral particle beam. 

R. T. Robiscoe, D. D. Cobb, and W. B. Maier. May 
90, 27p LA-11776-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 


~ a) Original copy available until stock is exhaust- 


We consider photometers onboard a hydrogen neutral 
particle beam (NPB) space platform which monitor the 
instrinsic radiation from excited atoms in the NPB in 
flight. The radiation of choice is the Lyman (alpha) 
(Ly(alpha)) line 1216 A, emitted when the beam’s 
(approx equal) 7% fraction of H (2S) atoms is motion- 
ally quenched in the earth’s magnetic field. At nominal 
20-MeV NPB energy, the Ly(aipha) radiation persists 
at 1% of its initial intensity out to 100 m along the 
beam, and is red-shifted to 1494 A when viewed form 
behind the exciting NPB pulse. A photosensitive detec- 
tor with a (approximately) 5(degree) field of view, 
placed adjacent to the NPB exit port and viewing the 
NPB pulse along its limb, shows marked changes in 
detected Ly(alpha) intensity when the NPB axis shifts 
direction. If the NPB pulse is nominally 50 MA times 
100 (mu)s, and if the detector is a 1-cm(sup 2) array of 
25 (mu)m times 25 (mu)m photosensitive pixels locat- 
ed in the focal plane of an 8-cm diam. f/1 LiF lens, 
then pixels at the brightest part of the beam image are 
illuminated by up to 2300 Ly(alpha) photons per NPB 
pulse. The pixel quantum efficiency, optics transmis- 
sion losses, and a geometric correction for viewing 
angle reduce the maximum count rate to (approxi- 
mately) 200 photoelectrons per pixel per pulse under 
realistic operating conditions, and at a limb-viewing 
angle (i.e., angle between beam and detector axes) of 
(approx pte 6 mrad. At smaller viewing angles the 
pixels count rate declines rapidly, but rapidly, but be- 
comes sensitive to small angular shifts in the NPB axis 
direction. In the limit of shot-noise on the pixel count, 
and at optimum viewing angle ((approx equal) 0.54 
mrad), we find that a single pixel can sense beam-axis 
shifts of (approx equal) (plus minus)50 (mu)rad. 8 refs., 
7 figs., 2 tabs. (ERA citation 15:033041) 
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DE90010756/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Brilliant pebbles. 

L. Wood, and W. Scott. Jun 89, 20p UCRL-101292, 
CONF-8906320-1 

Contract W-7405-ENG-48 

Strategic defense initiative technical achievements 
symposium, Washington, DC (USA), 29-30 Jun 1989. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A strategic defense system is sketched which consists 
of nothing more then a set of identical, highly capable, 
small spacecraft deployed in low Earth orbit and 
tasked with interdicting via hypervelocity collision bal- 
listic missiles and their components in flight under 
human command and control. The member spacecraft 
of such a defensive constellation may each be 
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equipped with the functional analogs of eyes, mouths, 
brains and legs capable of detecting and hunting down 
advanced ballistic missiles over distances of thou- 
sands of kilometers without external aid or guidance, 
yet may have a size and weight comparable to that of a 
pubescent child. Interestingly enough, these Brilliant 
Pebbles--highly intelligent but sharply scaled-down 
Smart Rocks--can be implemented with contemporary 
American technology for a deployed cost of much less 
than a million dollars each, and less than 10,000 of 
them appear likely to offer a robust, stand-alone strate- 
gic defense capability, including the possibility of 
adaptive preferential defense. Supporting Government 
test and evaluation of this concept through realistic but 
Treaty-compliant in-space exercise is the principal 
focus of the program for the next two years. Other 
major national security-supporting applications of the 
Brilliant Pebbles technology, such as Brilliant Eyes, are 
briefly surveyed. 8 figs. (ERA citation 15:033044) 
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PB90-256249/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 

Delprojekt Informationssystem inom Huvudpro- 
jekt Ubatsskydd. Slutrapport (information Sys- 
tems Subproject within the Anti-Submarine War- 
fare Project. Final Report). 

J. Schubert, U. Bergsten, J. Fransson, C. E. Hedin, 
and T. Lindgren. Apr 90, 29p FOA-A-20046-2.7 

Text in Swedish; summary in English. 


Within the scope of the three-year anti-submarine war- 
fare project of the National Defence Research Estab- 
lishment, the Information Systems subproject has de- 
veloped methods for handling and analysis of intelli- 
gence reports concerning foreign underwater activities 
which could be used in future decision support sys- 
tems. 


Chemical, Biological, & Radiological 
Warfare 
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AD-A223 215/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Chemical Weapons Proliferation in the Middle 
East: What is the Proper Response. 

Study project. 

M. DeShazer. 9 Apr 90, 33p 


The use of chemical weapons in the Middle East, 
Southeast Asia and Africa in recent regional and 
ethnic conflicts illustrates the proliferation of chemical 
weapons and use in the Third World. The use of these 
weapons has been indiscriminate and intentionally di- 
rected at noncombatants and combatants. This paper 
will focus on chemical weapons proliferation in the 
Middle East. This paper assesses the motivations 
behind the proliferation and provides a perspective on 
the nature of the threat, as well as the role Western 
industry plays in facilitating the development and prolif- 
eration. The study points out that Middle East coun- 
tries have greatly expanded their chemical capability 
and that they have every intention of using it. More- 
over, foreign suppliers are providing assistance to 
these countries as negotiations are underway to de- 
crease worldwide chemical armaments through a 
Chemical Weapons Treaty. Finally, the study suggests 
that the proper response ought to be a strategy with a 
multi-dimensional approach aimed at the political and 
economic sources of passion that drive nations in the 
Middle East to acquire chemical weapons. Keywords: 
Chemical weapons proliferation, Middle East, Nature 
of Threat, Western Connection, Third World countries, 
Deterrence, Denial, Preemption, Defense, Arms con- 
trol, Peace. (JG) 


052,305 


Logistics, Military Facilities, & 
Supplies 


052,302 

AD-A222 577/9/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis of Requirements for a P-3 Windshear 
Training Program. 

Master’s thesis. 

K. E. White. Dec 89, 85p 


The purpose of this thesis is to examine a deficiency in 
the Navy’s P-3 flight crew training curriculum in the 
area of windshear and microburst survival and to ana- 
lyze the requirements necessary for an effective train- 
ing program. An analysis was conducted to identify 
training objectives, equate them to learning outcomes, 
and recommend media to support the training. The re- 
sulting media combination is presently available at 
each Fleet Replacement Squadron. Additional recom- 
mendations were made concerning training materials, 
costs and benefits, and windshear technology. Many 
of the procedures written in the P-3 NATOPS manual 
are the result of a major incident or the loss of lives. 
This thesis provides information necessary to imple- 
ment a training program and procedures that could 
possibly save an aircraft and its crew. Keywords: Naval 
patrol aircraft; Naval flight training; Flight maneuvers; 
Flight crews survival personnel; Instructional materials; 
Wind shear. Theses. (EDC) 
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AD-A222 582/9/GAR PC A14/MF A02 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

a Research and Development Center Test 
Facilities Handbook. 

po 3 Skujins. Jan 90, 309p Rept no. WRDC-TR-90- 


This handbook contains a listing of Wright Research 
and Development Center facilities located at Wright- 
Patterson AFB OH. Facilities included are those of the 
Materials, Aero Propulsion and Power, Avionics, Flight 
Dynamics, and Electronic Technology laboratories and 
the Signature Technology, Technology itation, 
and Cockpit Integration directorates. Documented list- 
ings include information on facility type, capabilities, in- 
strumentation, availability and POC. (rh) 
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AD-A222 610/8/GAR PC A03/MF A01 
Air Force Packaging Evaluation Activity, Wright-Patter- 
son AFB, OH. 

Qualification Testing of the Combat TALON Ii 
Video Unit Container. 

R. L. Miller. Mar 90, 14p Rept no. AFPEA-90-R-02 


Aeronautical Systems Division, ASD/VXAL, requested 
assistance from the Air Force Packaging Evaluation 
Activity (AFPEA) to choose an off the shelf container 
and qualify it for the video display unit (VDU) used on 
Combat Talon I! aircraft. The container for the VDU is 
the same as the container for the signal data convert- 
er, with the exception of the cushioning system. A new 
cushioning system was igned to protect the VDU 
from seeing more then 40 G’s during worldwide ship- 
ment, storage, and handling. Since this container had 
already gone through qualification testing and passed 
the difference in the weight of the loads is negligible, 
the only tests deemed necessary were those testing 
the fragility of the cushioning system. The tests were 
performed at the AFPEA, HQ AFLC/DSTZ, WRIGHT- 
PATTERSON AFB, OH 45433-5999. The results of the 
tests for the container can be found in AFPEA report 
number 89-R-09. This container test plan was devel- 
oped to test the fragility requirements only. The tests 
were conducted in accordance with Federal Test 
= Standard No. 101, and Military Standard 648. 
( 
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AD-A222 632/2/GAR PC A06/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

Base Exterior Architecture Plan: Naval Ocean Sys- 
tems Center Hawaii Laboratory, Oahu, Hawaii. 
Final rept. 

Feb 90, 109p Rept no. NOSC/TD-1498 

Includes 6 envelopes containing plans. 


This report presents the Base Exterior Architecture 
Plan (BEA) for the Marine Corps Air Station (MCAS), 
Kaneohe Bay, Hawaii. This report includes buildings 
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and site planning, landscaping, vehicular circulation 
and parking, pedestrian circulation, signage, screen- 
HS site furnishings, and utilities and equipment for 
MCAS, Kaneohe Bay. Keywords: Building planning, 
fon) planning, Site furnishing, Landscape planning. 
eg 
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AD-A222 634/8/GAR PC A04/MF A01 
Transportation Systems Center, Cambridge, MA. 
Sector Study Guideline. 

Technical rept. Sep 88-Mar 90. 

L. Katz-Rhoads. Mar 90, 56p Rept no. SS-42-U8-61 


This guideline relates to special studies under the 
Army Industrial Preparedness Program where domes- 
tic industrial sectors or commodity sectors are evaluat- 
ed for meeting Defense requirements. Modern sector 
study activities are described in a framework of study 
parameters with checklists to assess production capa- 
bility 2: capacity in Defense industries. The guideline 
reflects on Army effort towards a standard study ap- 
proach for designing and performing future sector 
Studies. It was prepared from a review of numerous 
sector studies of the 1980’s such as bearings, torpe- 
does, investment castings, missiles, and optics. Key- 
words: Industrial production, Army equipment, Industri- 
al preparedness, Evaluations, Surge planning, Industri- 
al mobilization planning. (EDC) 
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AD-A222 661/1/GAR PC A03/MF A01 
Defense Logistics Agency, Alexandria, VA. 

Surface Versus Air Transportation Analysis (Auto- 
matic Downgrade Endeavor). 

Final rept. 

C. H. Shaw. May 90, 20p Rept no. DLA-90-P90091 


The U.S. Army has permitted the Defense Logistics 
Agency (DLA) to automatically downgrade Issue Priori- 
ty Group/Transportation Priority | (IPG/TP 1) ship- 
ments from air to surface transportation modes during 
a 1-year test period. The Automatic Downgrade En- 
deavor does not apply to Not Mission Capable Status 
(NMCS) or other ‘999’ Required Delivery Date (RDD) 
Shipments. This analysis is conducted to determine 
the total number of IPG/TP | shipment downgrades 
during the test period, the related processing and tran- 
sit times for those shipments, the actual surface trans- 
portation costs of these shipments, and the associated 
transportation costs via an air freight carrier. These fig- 
ures, along with the calculated cost differential be- 
tween surface and air modes, will be used to deter- 
mine the feasibility of continuing the program on a per- 
manent basis. The Automatic Downgrade Endeavor 
does save the Department of Defense (DOD), based 
on U. S. Army downgrades, approximately $3.449 mil- 
lion a year at existing levels of traffic and current rates. 
It is recommended that DLA continue with the Auto- 
matic Downgrade Endeavor while monitoring system 
performance to determine if the dollar cost savings 
versus increased shipment times is cost effective. 


(sdw) 
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AD-A222 668/6/GAR PC A03/MF A01 
Air Force Human Resources Lab., Brooks AFB, TX. 
Advanced On-the-Job Training System: System 
Administrator User’s Guide. 

Interim rept. Aug 85-Dec 89. 

J. L. Ledom. May 90, 23p Rept no. AFHRL-TP-89-99 


The Advanced On-the-job Training System (AOTS) 
was an Air Staff directed, AFHRL developed, proto- 
type system which designed, developed, and tested a 
proof-of-concept prototype AOTS within the operation- 
al environment of selected work centers at Bergstrom 
AFB, Texas, and Ellington ANGB, Texas, from August 
1985 through 31 July 1989. The System Administrator 
User’s Guide was developed as a frame of reference 
to manage and control the day-to-day system func- 
tions of the AOTS. This Guide provides information on 
the system functions for four access environments 
(Development, Work Center Test, Test, and Instruc- 
tional Systems Development). Access to these envi- 
ronments is limited and controlled by the proper 
access identification number. (kr) 
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Prototypes of Cognitive Measures for Air Force 
Officers: Test Development and Item Banking. 
Final technical rept. Sep 87-Nov 89. 

F. R. Berger, W. B. Gupta, R. M. Berger, and J. 
Skinner. May 90, 49p AFHRL-TP-89-73 

Contract F33615-83-C-0035 


The Air Force Officer Qualifying Test (AFOQT), a com- 
ponent of the selection system for officer commission- 
ing programs and aircrew training, undergoes frequent 
scrutiny for validity, currency, and security. As part of 
that effort, a project was undertaken to develop meas- 
ures of cognitive abilities not assessed by the AFOQT. 
Ten new test prototypes and three existing, unpub- 
lished tests were constructed. The objectives for the 
new tests were to improve a with Air Force offi- 
cer job requirements, improve selection to officer com- 
missioning programs, and expand the AFOQT classifi- 
cation utility beyond that of aircrew ability measure- 
ments. Items for all 13 tests were administered to sam- 
ples of basic airmen; and subsets of newly constructed 
items for four tests, to samples of officer candidates. 
Item and test characteristics were evaluated using 
classical test theory and Item Response Theory analy- 
ses. Results were entered into an item banking system 
designed to store the item text, graphics and statistics 
for the new tests. Results were promising, with most 
tests showing moderate to high internal consistency 
reliability. Some tests were found to be too difficult for 
airmen, but supplemental data from officer candidates 
suggested that item difficulty and discrimination statis- 
tics would be expected to improve for higher ability ex- 
aminees in the officer applicant population for which 
the tests were designed. Keywords: Aptitude tests, 
i. abilities testing, Test construction, Psychology. 
r 
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AD-A222 680/1/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

Antenna/Cable Systems Project/Maintenance 
Action Career Ladder, AFSC 361X0. 

May 90, 57p 


This is a report of an occupational survey of the Anten- 
na/Cable Systems Project/Maintenance Action career 
ladder completed by the Occupational Analysis Divi- 
sion, USAF Occupational Measurement Center. This 
survey was requested by the 3700th Technical Train- 
ing Wing, Sheppard Technical Training Center, to 
obtain current task and equipment data for use in eval- 
uating current training programs. The last survey re- 
sults pertaining to this career ladder were published in 
May 1986. As described in AFR 39-1 Specialty De- 
scriptions, dated February 1988, personnel in this 
career ladder are responsible for installing, removing, 
and maintaining various antenna systems, as well as 
installing, testing, and maintaining aerial, underground, 
and buried cable supporting systems for command, 
control, communications, and computers. Primary 
entry into the career ladder is from Basic Military Train- 
ing School (BMTS) through a Category A 9-week and 
4-day formal training course conducted at Sheppard 
AFB, Texas. Current ABR training includes electrical 
fundamentals; pole climbing; installation and mainte- 
nance of antenna systems; and installation and main- 
tenance of aerial, underground, and buried cable sys- 
tems. Entry into the career ladder currently requires an 
Armed Services Vocational Aptitude Battery (ASVAB) 
Mechanical score of 51. (RH) 


052,311 
AD-A222 683/5/GAR 
Ball Aerospace Systems Group, Albuquerque, NM. 
Systems a. Div. 

n-th 


PC A08/MF A01 


Advanced 
Plan. 
Interim technical rept. Aug 85-Dec 89. 

J. J. O’Connor. May 90, 160p AFHRL-TP-89-98 
Contract F33615-84-C-0070 


The purpose of the Advanced On the job Training 
System (AOTS) Transition Plan is to develop and doc- 
ument orderly plans for the transition of AOTS to the 
next stage of its development and for the movement of 
the operational system produced, from the prototype 
use to Air Force-wide deployment. This paper docu- 
ments a technical analysis and assessment of the fac- 
tors that must be considered in the transition of the 
program from an AFHRL technology demonstration 
program to an Air Force Automated Data System 
(ADS). The Transition Plan describes the prototype 
system used to establish a base from which the Transi- 
tion Plan will depart, the steps and points necessary to 


lob Training System: Transition 


progress to an operational system, and the recom- 
mended approach for the next stage of development. 
(sdw) 


052,312 

AD-A222 690/0/GAR PC A05/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Independent Research and Independent Explora- 
tory Development Programs: FY89 Annual Report. 
Administrative publication Oct 88-Oct 89. 

W. E. oy, and C. C. Scheifers. Mar 90, 87p 
Rept no. NPRDC-AP-90-6 


The Acting Technical Director encourages scientists 
and engineers at the Navy Personnel Research and 
Development Center (NPRDC) to generate new and 
innovative proposals to promote scientific and techno- 
logical growth in the organization and the development 
of knowledge and technology of interest to the Navy. 
Support for this provided by discretionary funding fur- 
nished by the Independent Research (IR) and Inde- 
pendent Exploratory Development (IED) programs of 
the Office of Naval Research and Office of Naval 
Technology. These programs support initial research 
and development of interest to the Navy with empha- 
sis on the NPRDC mission areas of the acquisition, 
training, and effective utilization of personnel. Funds 
are provided to the Technical Directors oi Navy Lab- 
oratories to support innovative and promising research 
and development outside the procedures required 
under normal funding authorization. The funds are to 
encourage creative efforts important to mission ac- 
complishment. They enable promising researchers to 
spend a portion of their time on examining the feasibili- 
ty of self-generated new ideas and scientific advances. 
They can provide important and rapid test of promising 
new technology and can help fill gaps in the research 
and development program. This may involve prelimi- 
nary work on speculative solutions too risky to be 
funded from existing programs. (sdw) 


052,313 

AD-A222 707/2/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Psychophysiological Assessment of Pilot Work- 
load in an Applied Setting. 

Master’s thesis. 

J. S. Bell. 1990, 1839p Rept no. AFIT/CI/CIA-90-026 


One of the greatest problems facing researchers, 
design teams, and practitioners of engineering psy- 
chology is to determine that the product of their labors, 
whether a new type of computer interface or a new 
concept cockpit in a next generation aircraft, places 
demands upon the operator that are consistent with 
the known limits of human performance capacities. It is 
one thing to have a machine that performs a task with 
great efficiency. It is quite another to place a human 
operator at the controls of this machine and obtain 
ideal performance efficiency levels. Engineers are 
most concerned that the machine they have construct- 
ed is functionally capable of performing the operations 
it was designed for and sustaining its function within 
some specified lifetime. The machine’s functional pa- 
rameters are easily tested and relatively well under- 
stood. Keywords: Psychophysiology, Theses. (sdw) 


052,314 

AD-A222 714/8/GAR PC A04/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Relationship Between Computer-Aided Acquisi- 
tion and Logistics Support (CALS) and Concurrent 
Engineering. 

Final rept. 

J. D. Wood, and R. |. Winner. Nov 89, 51p IDA-P- 
2306, IDA/HQ-89-034857, SBI-AD-E501 237 
Contract MDA903-89-C-0003 


The Institute for Defense Analyses Paper P-2306, The 
Relationship Between Computer-Aided Acquisition 
and Logistics Support (CALS) and Concurrent Engi- 
neering, presents an analysis of the relationship be- 
tween the CALS program and concurrent engineering. 
The paper is limited to the two principal relationships 
between CALS and concurrent engineering: multi-en- 
terprise information frameworks and individual infor- 
mation exchange standards. The approach was to 
survey relevant CALS and concurrent engineering lit- 
erature, including the data and workshop publications 
used in preparing the IDA Report R-338, The Role of 
Concurrent Engineering in Weapons System Acquisi- 
tion. The CALS information was derived from MIL- 
HDBK-59, interviews with the CALS Director, two 





CALS conferences, and interviews with two DoD in- 
dustry representatives to the Industry CALS/Concur- 
rent Engineering Steering Group. Conclusions and rec- 
ommendations are presented. 


052,315 

AD-A222 733/8/GAR PC A10/MF A02 
Giordano Associates, Inc., Sparta, NJ. 

Contractor Program Manager’s Testability/Diag- 
nostics Guide. 

Final rept. Jun 87-Mar 89. 

G. Neumann, and G. Barthlenghi. Apr 90, 210p 
RADC-TR-90-31 

Contract F30602-87-C-0099 


The military services have been experiencing prob- 
lems in the adequacy of their weapon systems’ diag- 
nostic capabilities. There are available a variety of 
techniques, procedures, standards, and devices which 
can be applied to the acquisition of a system’s diag- 
nostic capability. However, this type of information ap- 
pears in a variety of reports, military standards, specifi- 
cations and other documents. The objective of this 
guide is to transform such individual and diverse 
pieces of information into a logical organized approach 
which a contractor program manager can follow to 
structure and control the various diagnostic activities 
and needs associated with the development of a 
weapon system with an adequate diagnostic capabil- 
ity. This guide is one of the three guides aimed at the 
government program manager, the contractor pro- 
gram manager, and the system designer. This guide is 
specifically designed to help the contractor program 
manager meet or exceed the diagnostic requirements 
imposed on the system he is developing. Keywords: 
Diagnostic equipment; Troubleshooting; Diagnostics; 
Testability; Diagnostics capability; Integrated diagnos- 
tics. (edc) 


052,316 

AD-A222 736/1/GAR PC A06/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

Cognitive Requirements for Aircraft Navigation. 

Doctoral thesis. 

. — Mar 90, 124p Rept no. AFIT/CI/CIA-90- 
11 


This thesis presents a cognitive analysis of a pilot’s 
navigation task, and using this foundation, describes 
an experiment comparing a new map display, employ- 
ing the principal of visual momentum, to the two tradi- 
tional track-up and north-up approaches. The visual 
momentum display is based on the characterization of 
the pilot’s navigation task as the maintenance of a 
cognitive link between two reference frames (RFs) -- 
the ego-centered reference frame (ERF) an the world- 
centered reference frame (WRF). The ERF corre- 
sponds to the pilot’s forward view of the world and the 
WRF corresponds to a north-up geographic map. The 
new map display employs visual momentum by pre- 
senting the ERF, in the form of a perceptual wedge, in 
the context of a north-up map’s WRF. An experiment 
was conducted to assess the different displays using 
licensed pilots to perform diverse navigation tasks in 
the context of computer simulated helicopter missions. 
As predicted, the data showed the advantage to a 
track-up map is its congruence with the ERF; however, 
the development of survey knowledge is hindered by 
the inconsistency of the rotating display. Keywords: 
Theses, Navigation computers. (sdw) 


052,317 

AD-A222 738/7/GAR PC A07/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
National Defense Stockpile Program. Phase 1. De- 
velopment and Analyses. 

J. S. Thomason, B. A. Bicksler, J. K. Culver, D. A. 
Fink, and C. P. Hammon. Mar 90, 127p IDA-P-2314, 
IDA/HQ-89-34923, SBI-AD-E501 239 

Contract MDA903-89-C-0003 


Since June 1988, the Institute for Defense Analyses 
(IDA) has been assisting the Department of Defense in 
developing a systematic process to estimate U.S. 
stockpile requirements for strategic and critical materi- 
als. This report documents the work the IDA team has 
accomplished during Phase | of this effort, describes 
the principal results and uses of the analyses, and de- 
fines the scope of IDA’s current initiatives and pro- 
posed efforts to strengthen this process in the coming 
year. 
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Army War Coll., Carlisle Barracks, PA. 

Coast Guard Mobilization Logistics, How Can a Ca- 
pability be Developed. 

Study project. 

J. A. Kinghorn. 9 Apr 90, 45p 


Mobilization logistics is 2 growing problem within the 
U.S. Coast Guard. There have never been any person- 
nel resources dedicated to planning for sustainment of 
Coast Guard mobilization efforts. The result is that the 
endurance of mobilized or deployed Coast Guard 
forces cannot be reliably predicted. This paper exam- 
ines the evolution of the service’s logistics processes 
to gain an understanding of the forces that have driven 
its development. An overview of the current logistics 
structure is provided to illustrate its complexity. 
Modern logistic doctrine and principles employed by 
others are then examined for applicability to the Coast 
Guard. Finally, a conceptual framework is proposed for 
development of a mobilization logistics doctrine for the 
Coast Guard. (sdw) 


052,319 


AD-A222 794/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Sealift Dilemma...is Not the Decline but The inabil- 
ity to Change. 

Study project. 

R. A. Miles. 3 May 90, 43p 


The health of the US Merchant Marine directly effects 
national security either by its contribution or lack there- 
of of strategic sealift. The deplorable conditions of the 
maritime industries, both ship operators and ship build- 
ers, has been well documented and extensively publi- 
cized. The reasons for the deterioration of the industry 
are complex. They are deeply rooted within govern- 
mental policies and programs, as well as the vested 
economic and political interests of those involved. Any 
serious attempt to do more than slow the decline of the 
merchant marine will necessitate a new approach to 
fixing the problem. There is little agreement among the 
participants, except that something needs to be done 
to insure sufficient sealift for defense needs. This 
paper assesses the situation from outside the norm, 
because the norm hasn’t worked in the past and is un- 
likely to work in the future. (KR) 
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AD-A222 819/5/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Distributed Operating System Experiment (DOSE) 
Application User’s Manual. 
Final rept. 
. Pe Gadbois. Feb 90, 21p Rept no. NOSC/TD- 

1 
See also Rept. no. NOS/TD-1800. 


The Naval Ocean Systems Center (NOSC) initiated 
Cronus research with Release 1.0 in 1987 (Sullivan 
and Anderson, 1988). Cronus, a distributed computing 
environment designed specifically for a command and 
control environment, was developed for Rome Air De- 
velopment Center (RADC) and NOSC by BBN Sys- 
tems and Technologies Corporation. Cronus operates 
on a variety of different hardwares and runs at the user 
level above the host’s native operating system (Berets 
and Sands, 1989). the Distributed Operating System 
Experiment (DOSE) Version 4.0 application was de- 
signed and implemented by NOSC to exercise and ob- 
serve the facilities provided by Cronus. DOSE applica- 
tion demonstrates the ability to map a Navy application 
onto a distributed system. This document describes 
the functionalities and capabilities of each component 
of the unclassified version of the DOSE application. 
The document also provides instructions on how to run 
the application in the Cronus environment (Release 
1.3 or newer release) and recommended testbed lay- 
outs for a demonstration according to the number of 
host machines being used. The DOSE application is 
composed of four components: Parser ero 
Track Report Manager, Graphics Map Client, and Da- 
tabase Monitor Client. The scenario used to test and 
demonstrate the DOSE application is an outer air- 
battle scenario generated at NOSC. (kr) 
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AD-A222 820/3/GAR PC A05/MF A01 
Defense Logistics Agency, Richmond, VA. Operations 
Research and Economic Analysis Management Sup- 
port Office. 


052,324 


DLA Integrated Data Bank (DIDB). 1990 Data Dic- 
tionary. Technical Support Team. 
1990, 77p 


The Defense Logistics Agency (DLA) Integrated Data 
Bank (DIDB) is a collection of tapes. it assembles his- 
torical data from DLA’s inventory control points, its 
depots, the Defense Reutilization and Marketing Serv- 
ice, the Military Traffic Management Command, and 
Military Supply and Transportation Evaiuation Proce- 
dures System files. The DIDB files track a variety of 
transactions. These include such features as item 
characteristics, weapon systems, assets, contracts, 
provisioning, demands, requisitions, material release 
orders, backorders, dues-in, receipts, returns, source 
preference tables, storage mission codes, transporta- 
tion, and take up data of Defense Logistics Agency 
stock. We periodically need to update this Data Dic- 
tionary to reflect additional files we collect, changes in 
the fields, and the deletion of files. This new edition of 
the Data Dictionary for the DIDB updates the file con- 
tents and layouts starting with the major revisions 
since the previous update of 1988. We repeat other 
pertinent introductory remarks from the previous edi- 
tions. (KR) 


052,322 

AD-A222 835/1/GAR PC A09/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Domestic Preference Pol in Federal Procure- 


ment. 
Master’s thesis. 
ply Francis. 1990, 192p Rept no. AFIT/CI/CIA-90- 


The preference for filling government needs with do- 
mestic products expressed in ‘buy American’ legisla- 
tion is not a recent phenomena, but can be traced 
back to as early as 1844. Given such an extensive his- 
tory, one would expect that any deficiencies in the 
wording of such jaws would have long been corrected 
and that the requirements which they impose would be 
clearly stated and easy to apply. in fact, just the oppo- 
site is true. The oldest and most pervasive of existing 
federal domestic preference legislation is popularly 
known as the ‘Buy American Act’. Since its passage in 
1933, commentators, courts, and the Comptroller 
General have consistently criticized the failure of the 
Act and implementing regulations to define certain key 
terms. Despite such criticism, neither Congress nor 
those agencies responsible for promulgating federal 
procurement regulations have acted to correct the de- 
ficiencies. As a consequence, attempts by boards, 
courts, and the Comptroller General to apply the Act 
have at times produced very fine, virtually indiscernible 
legal and factual distinctions, if not outright inconsist- 
ent holdings. The result has been aptly described as a 
‘sea of uncertainty’ for contractors in the federal pro- 
curement arena. (sdw) 


052,323 
AD-A222 851/8/GAR PC A06/MF A01 
Air Force Occupational Measurement Center, Ran- 


dolph AFB, TX. 

F-15 Avionic ems Career Ladder, AFSC 
452X1A/B/C, AFPT 90-452-851. Occupational 
Survey Report. 

Apr 90, 109p 


This is a report of an occupational survey of personnel 
in the F-15 Avionic Systems career ladder completed 
by the Occupational analysis Division, USAF Occupa- 
tional Measurement Center, in March 1990. No previ- 
ous occupational survey has been conducted for this 
career ladder. However, three separate Occupational 
Survey Reports (OSR) were published which included 
F-15 Avionic Systems personnel prior to their AFSC 
conversion in April 1987. Keywords: Job analysis, Job 
training, Air Force training, Personnel development, 
Maintenance training, Job inventory, Flight control sys- 
(eae; Communication, Navigation, Penetration aids. 
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AD-A222 856/7/GAR PC A04/MF A01 
Army Engineer Studies Center, Washington, DC. 
Army Stationing Alternatives System. A Revision 
of the Division and Brigade Stationing System. 
Final rept. Sep 89-May 90. 

J. D. Brannon, and D. K. Lehmann. May 90, 53p 
Rept no. CEESC-R-90-10 


This paper describes how ESC revised an existing de- 
cision support system to consider new stationing 
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issues in support of a worldwide realignment of US 
Army units. The revised system now has the capability 
to evaluate the impact of adding combat arms battal- 
ions onto installations. The study team updated instal- 
lation and unit data to reflect planned unit reassign- 
ments. ESC exercised the model by examining a sta- 
ea composed of combat arms divisions, 
brigades, and battalions. For each proposed unit, the 
system rates suitability of the installation’s ranges and 
estimates the cost of new facilities required. (rh) 


052,325 

AD-A222 859/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

George C. Marshall: A Study in Mentorship. 

Study project. 

J. C. Dooley. 30 Apr 90, 38p 


A great deal has been written on the subject of mentor- 
ing since it was emphasized in the Army Chief of 
Siaff’s 1985 White Paper. The professional civilian 
community has studied and applied the subject for 
quite some time. The purpose of this study is to exam- 
ine mentorship of future senior leaders. First, a working 
model will be defined using current literature, common 
mentor behaviors and characteristics. The model is 
then used to examine the mentorship style of General 
of the Army George C. Marshall, a distinguished senior 
officer whose mentoring efforts developed numerous 
officers who later distinguished themselves during 
World War Il. Finally, an analysis will discuss General 
Marshall's style in the contemporary Army to today-- 
what remains valid today and what must be modified to 
suit today’s leadership development challenges. Key- 
words: Personnel management, Mentorship, Military 
forces, Leadership training, Military training, George C. 
Marshall. (jg) 


052,326 

AD-A222 865/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Preventive Maintenance Checks and Services 
(PMCS). Do We Check Too Much and Maintain Too 


Study project. 
J. D. Fuller. 26 Mar 90, 50p 


Our current system of Preventive Maintenance Checks 
and Services (PMCS) has proven to be inefficient Is 
this because the soldiers don’t understand the require- 
ment. The leaders don’t enforce it, Or is the system 
itself to blame. The basic Army philosophy is that 
maintenance is a command responsibility, beginning at 
the unit level, and should be performed at the lowest 
level possible. This task was relatively easy when the 
Army traveled by horses and wagon. Broken wagons 
were relatively simple to repair and neglect of the ani- 
mals was very easy to identify. The mechanization of 
the Army placed new demands on the soldiers to main- 
tain sophisticated and diverse equipment. The most 
critical link in the organizational maintenance chain is 
the operator/crew performing mandatory checks 
(under the supervision of their first-line supervisor) ac- 
cording to the applicable TM 10 and 20 series manu- 
als. This also is probably the weakest link in the chain 
since they will have very little training on how to per- 
form maintenance. In November 1943, Lt. Gen. 
McNair realized the importance of maintaining the new 
equipment being introduced into the Army. He was 
concerned about the requirement to maintain this 
= in a combat-ready condition at all times. 
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AD-A222 873/2/GAR PC A05/MF A01 
Office of Naval Research Liaison Office, Far East, 
APO San Francisco 96503. 

ONR Far East Scientific Information Bulletin. 
Volume 15, Number 2. 

Rept. for Apr-Jun 90. 

H. Yoshihara, and S. Kawano. Jun 90, 100p 


This is a quarterly publication presenting articles cov- 
ering recent developments in Far Eastern (particularly 
Japanese) scientific research. It is hoped that these 
reports (which do not constitute part of the scientific 
literature) will prove to be of value to scientists by pro- 
viding items of interest well in advance of the usual 
scientific publications. Contents: This article describes 
some of the talks at this year’s meeting to give a pic- 
ture of the diversity and quality of solid state down 
under; Selected papers frorn the conference are re- 
viewed, along with discussions on the direct simulation 
Monte Carlo method and computational fluid dynamics 
and supercomputers; Four ongoing Japanese devel- 
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opment efforts on ship propulsors and powering are 
described. (jes) 


052,328 


AD-A222 894/8/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. 

Effect of the GT Composite Requirement on Quali- 
fication Rates. 

Final rept. 

N. B. Carey. Mar 90, 17p Rept no. CRM-89-290 


New kinds of tests are being evaluated as potential 
additions to the Armed Services Vocationai Aptitude 
Battery (ASVAB). They are compared on the basis of 
the criterion variance they explain when added to the 
ASVAB. The evaluation may use scores on the ASVAB 
given during enlistment processing, or a new ASVAB 
may be administered concurrently with the new tests. 
This paper compares these two research designs in 
terms of their effect on evaluation of new tests. The 
analysis uses Infantry data from the Marine Corps’ Job 
Performance Measurement project, in which concur- 
rent as well as enlistment ASVAB scores are available. 
While lower increments in explained variances are ob- 
tained when the ASVAB is concurrent, the difference 
between the administrations is small compared to vari- 
ations across criterion variables and occupational 
areas. Keywords: AFQT(Armed Forces Qualification 
Test), Aptitude tests, Enlisted personnel, 
Performance(Human), Performance tests, Personnel 
selection, Qualifications, Recruits, Scoring, Statistical 
analysis. (SDW) 
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AD-A222 895/5/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Recruiting Battalion Commander’s Handbook. 
Study project. 

J. A. Jones. 6 Apr 90, 46p 


The purpose of this individual study project is to pro- 
vide recruiting battalion commanders a handbook 
which contains ideas to facilitate success in recruiting 
organizations. Data was obtained through literary re- 
search on high performing organizations, a review of 
current — literature, and the personal interview 
of USAREC staff members, and former recruiting bat- 
talion commanders. Areas critical to recruiting success 
such as personnel management, sales training, caring, 
production management, awards, integrity, DEP man- 
agement, high school programs, and the unique as- 
pects of command in recruiting will be reviewed. This 
study project is intended to be a synthesis of command 
experience and research, and at times may differ 
slightly from current USAREC regulations and recruit- 
ing doctrine. (SDW) 
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AD-A222 899/7/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Strategic Airlift Requirements after Conventional 
Armed Forces in Europe (CFE) Reductions. 

Study project. 

N. A. Youngman. 2 Apr 90, 52p 


The ability of the United States to deter aggression, 
limit conflict, or to wage war demands a capability to 
mobilize, deploy, and sustain military fighting forces on 
a worldwide basis. Inherent in that capability is the 
need for a strong strategic airlift force. With the dra- 
matic events in 1989 -- the breaching of the Berlin 
Wail, the fall of communist governments in Eastern 
Europe, and the prospect of German Reunification -- 
the focus of our national military strategy has changed. 
For the past 40 years that focus has been almost ex- 
clusively the Soviet Union and a NATO-Warsaw Pact 
war in Europe. The proposed CFE limits will further 
change that focus by redefining the East-West balance 
in Europe at much lower, but equal, levels of personnel 
and materiel. Since our strategy must change, it fol- 
lows that our strategic airlift requirements should 
change. This study examines those changes by com- 
paring the requirements after CFE with the historic 
minimum airlift goal of 66 million ton-miles per day that 
came out of the Congressionally Mandated Mobility 
Study in 1981. (jes) 


052,331 


AD-A222 906/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 


Reserve Component Mobilization: The Key to Suc- 
cess. 

Study project. 

J. B. Brandon. 2 Apr 90, 36p 


With the pending drawdown of United States military 
forces, the reliance placed on the Reserve Compo- 
nents of the Army has never been greater. The ability 
to rapidly mobilize to meet any future contingency will 
be paramount to the success or failure of the Army to 
project itself, and in doing so fulfill its role in achieving 
the national security objectives of the United States 
government. Mobilization is an extremely complex 
process which will be made more difficult by the fact 
that future mobilizations may occur very rapidly. We 
must continue to improve the process of centralized 
planning and decentralized execution of detailed, ac- 
curate, and well rehearsed mobilization plans for the 
Reserve Components if we in fact are going to insure 
that it is the KEY TO SUCCESS. (SDW) 
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AD-A222 914/4/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Depot System in the 21st Century. 

Study project. 

B. S. Maass. 11 Apr 90, 54p 


The depot system faces enormous challenges in the 
years ahead. Workload will not support the large depot 
system that we have today. In an era of budget reduc- 
tions and force structure cuts, the depot system needs 
restructuring. Many of our depots are over 40 years old 
and urgently need modernization to be both respon- 
sive and cost effective. In addition, many depots have 
severe environmental problems. Since extensive mod- 
ernization is both resource intensive and time consum- 
ing, it is imperative that future equipment trends and 
the newest manufacturing technologies be examined 
to better direct the modernization effort. This study ex- 
amines both of these factors as well as mission and 
workload data and projections in an attempt to deter- 
mine depot system needs. An organization at the 
Depot System Command (DESCOM) called READY 
2000 which has been formed to perform a highly struc- 
tured analysis of many of these issues has been ex- 
tremely helpful in the development of this study. This 
project does not consider the political ramifications of 
any recommendations nor does it make any analysis in 
the area of special weapons. It does, however, provide 
a framework for a more detailed analysis. The project 
discusses the readiness and sustainment impacts of 
increased contractor logistics support and makes spe- 
cific recommendations on depot closures, realign- 
ments, and modernization effort. Keywords: Army fa- 
cilities; Logistics planning/management. (EDC) 
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AD-A222 917/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Army Program Management System Integration: 
Structuring for Productivity. 

Study project. 

D. L. George. 22 Mar 90, 39p 


Overall materiel acquisition management philosophy in 
the U.S. Army is one of a partnership of responsibility 
between the Program Executive Officer/Program 
Manager (PEO/PM) and the supporting elements of 
the materiel developer, most notably the Army Materiel 
Command (AMC). However, the PEO/PM reports to 
the Civilian Army Acquisition Executive and the AMC 
reports to the Army Chief of Staff. The PEO/PM has 
responsibility toward effective system integration. Suc- 
cess will determine the degree of productivity within 
the PEO/PM office. The structural, cultural, and proc- 
ess changes that have been made since the PEO/PM 
system was implemented are resulting in fewer prob- 
lems in the PM environment. Organizational structure 
using the matrix management concept is a key compo- 
nent to the PEO/PM’s ability to accomplish the mis- 
sion. Overall, the matrix concept, which uses function- 
al management personnel from the AMC commodity 
command to help accomplish the PEO/PM mission, is 
ig well interspersed by spikes of problem areas. 
The PEO/PM system has evolved into a workable ap- 
proach to acquisition management since its inception 
a little more than two years ago. The key to successful 
matrix management is a cohesive program office with 
close ties to the PM and to the user. Through responsi- 
ble managers and employees, teamwork can over- 
come the drawbacks of the matrix form. (EDC) 
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AD-A222 920/1/GAR PC A04/MF A01 
California Univ., Los Angeles. Coll. of Engineering. 
Professional Ethics: Leader’s Business. 

Individual study project. 

K. P. Byrnes. 20 Feb 90, 57p 


Ethical conduct within the officer corps has come 
under very close scrutiny during the past twenty years. 
Much research has been accomplished, exhaustive 
studies conducted, guidance published, the training 
programs established and continually refined in order 
to ensure that military leaders are prepared to execute 
their duties properly. Yet officers face ethical chal- 
lenges of varying magnitude on a daily basis, and 
some invariably fall victim to compromising them- 
selves. The purpose of this paper is to study the role 
that senior leaders play in the ethical development of 
their subordinate leaders. It examines past ethical cli- 
mate studies, common dilemmas existing in units, cur- 
rent guidance and training, and individual and leader 
values. Most importantly it focuses on the ethical re- 
sponsibilities of senior leaders. The essay concludes 
that our leadership base is ethically healthy; however, 
continued emphasis must be placed on the chain of 
command to ensure that institutional and leader driven 
requirements that present ethical challenges are iden- 
tified, reduced, and dealt with consciously. (SDW) 
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Army War Coll., Carlisle Barracks, PA. 

Lessons Learning - the Army System. 

Study project. 

J. W. Norris. 16 Jan 90, 20p 


The Army’s lessons learning system is looked at from 
the user’s perspective. Initially a historical based on 
Dennis J. Vetock’s book, A History of U.S. Army Les- 
sons Learning, is conducted. The salient points drawn 
from Vetock’s work are presented. First, in each war 
beginning with WWI a lessons system was estab- 
lished, but always well into the war. Second, the les- 
sons system in each war showed the basic doctrine to 
be sound, but the application of the doctrine was poor. 
Third, there has been a consistent role for professional 
journals to play. Fourth, each lessons system juxta- 
posed command battle reports with those of independ- 
ent observers. The last of Vetock’s points discussed is 
the formation of the Center for Army Lessons Learned 
(CALL). The recently published Army Regulation, AR 
11-33, Army Lessons Learned Program, is also re- 
viewed. Conclusions are drawn from the study. The 
system could be improved by soliciting increased use 
and giving instructions relative to that use. Not all po- 
tential contributors to the system are being sought out. 
Observer controllers from the Combat Training Cen- 
ters (CTC), CTC exercising unit chains of command 
and key unit members upon their change of jobs are 
examples. (SDW) 
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Building on Self Strength (The Boss Approach to 
Leader Development). 

Study = 

S. H. Bornhoft. 2 Apr 90, 23p 

The wisdom of the handicapped (who focus on what 
they can do rather than what they cannot) is the foun- 
dation for a management philosophy called Building on 
Self Strength (BOSS). It contends that while the Army 
must do all things exceptionally well, its individual 
members do not. Instead, BOSS suggests that there is 
a greater payoff, because of intrinsic motivation, it we 
build on self strengths. The corollary, manage individ- 
ual weaknesses, is best accomplished by finding ways 
to make weaknesses irrelevant. BOSS proposes that 
we stop encouraging individuals to be a jack of all 
trades, because we cannot afford to have masters of 
none. Although this management philosophy has 
broad application in personnel and training policies, 
the focus of this paper is on leader development. To 
be practical, BOSS must relate to the leadership com- 
petencies needed by the Army. These are described in 
DA Pamphlei 669-80. To apply the BOSS philosophy, 
itis also necessary to assess the talents of the leaders 
in (and entering) our Army. Developments in leader- 
ship competency assessment tools are encouraging. 
Recent successes in both government and private in- 
dustry have shown promise. Wider use of these as- 
sessment tools seems in order. Conclusions, which 
support the BOSS approach to leader development 
and use assessment tools, are presented. (SDW) 
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AD-A222 977/1/GAR PC A04/MF A01 
Douglas Aircraft Co., Aurora, CO. 

Advanced On-The-Job Training System: User’s 
Handbook (Sections 1-6). Volume 1. 

Interim technical rept. Aug 85-Dec 89. 

May 90, 75p AFHRL-TR-89-92(I) 

Contract F33615-84-C-0059 

See also Sections 7-9, AD-A222 978. 


The User’s Handbook was developed in four volumes 
to serve as a guide to familiarize users with the Ad- 
vanced On-the-job Training System (AOTS). itis also a 
convenient reference on how the various training 
levels (trainee, supervisor, training manager, etc.) can 
use the AOTS functions to perform their on-the-job 
training (OJT) responsibilities. Volume | provides infor- 
mation on the types and the operation of equipment by 
the system. Volume II contains information on access- 
ing and reviewing data, as well as trainee and trainer/ 
evaluator functions. Volume Ill explains OJT functions 
for supervisors and managers, and Volume IV defines 
notices and reports produced by the system to assist 
managers in evaluating training. The Advanced On- 
the-job Mareen | System (AOTS) is a Headquarters Air 
Force (AF/DPP) directed project to design, develop, 
test and evaluate a prototype computer-based OJT 
system for the Active, Reserve and Air National Guard 
components of the United States Air Force. The AOTS 
has been developed by the Air Force Systems Com- 
mand’s Human Resources Laboratory (AFHRL/IDD/ 
OL-AK), in conjunction with the Douglas Aircraft Com- 
pany, to address certain deficiencies in conventional 
OJT by providing automated support for many of the 
na te) requirements of Air Force on-the-job train- 
ing. 
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AD-A222 978/9/GAR PC A09/MF A01 
Douglas Aircraft Co., Aurora, CO. 

Advanced On-The-Job Training System: User’s 
Handbook (Sections 7-9). Volume 2. 

Interim technical rept. Aug 85-Dec 89. 

May 90, 187p AFHRL-TR-89-92(Il) 

Contract F33615-84-C-0059 

See also Sections 10-11, AD-A222 979. 


The User’s Handbook was developed in four volumes 
to serve as a guide to familiarize users with the Ad- 
vanced On-the-job Training System (AOTS). Itis also a 
convenient reference on how the various training 
levels (trainee, supervisor, training manager, etc.) can 
use the AOTS functions to perform their on-the-job 
training (OJT) responsibilities. Volume | provides infor- 
mation on the types and the operation of equipment 
used by the system. Volume II provides information on 
the types and the operation of equipment used by the 
system. Volume II contains information on accessing 
and reviewing data, as well as trainee and trainer/eval- 
uator functions. Volume lil explains OJT functions for 
supervisors and managers, and Volume IV defines no- 
tices and reports produced by the system to assist 
managers in evaluating a The Advanced On- 
the-job Training System (AOTS) was an Air Staff-di- 
rected, AFHRL-developed prototype which designed, 
developed, and tested a proof-of-concept prototype 
within the operational! environment of selected centers 
at Bergstrom AFB, Texas, and Ellington ANGB, Texas, 
from August 1985 through 31 July 1989. (KR) 
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Advanced On-The-Job Training System: User’s 
Handbook (Sections 10-11). Volume 3. 

Interim technical rept. Aug 85-Dec 89. 

May 90, 275p AFHRL-TR-89-92(IIl) 

Contract F33615-84-C-0059 

See also Sections 12-13, AD-A222 980. 


The User’s Handbook was developed in four volumes 
to serve as a guide to familiarize users with the Ad- 
vanced On-the-Job Training System (AOTS). It is also 
a convenient reference on how the various training 
levels (trainee, supervisor, training manager, etc.) can 
use the AOTS functions to perform their on-the-job 
training (OJT) responsibilities. Volume | provides infor- 
mation on the types and the operation of equipment 
used by the system. Volume II contains information on 
accessing and reviewing data, as well as trainee and 
trainer/evaluator functions. Volume Ill explains OJT 
functions for supervisors and managers, and Volume 
IV defines notices and reports produced by the system 
to assist managers in evaluating training. The Ad- 


052,342 


vanced On-the-Job Training System (AOTS) was an 
Air Staff-directed AFHRL-developed prototype which 
designed, developed, and tested a proof-of-concept 
prototype AOTS within the operational environment of 
selected work centers at Bergstrom AFB, Texas, and 
Ellington ANGB, Texas, from August 1985 through 31 
July 1989. (kr) 
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Advanced On-The-Job Training System: User’s 
Handbook (Sections 12-13). Volume 4. 

Interim technical rept. Aug 85-Dec 89. 

May 90, 64p AFHRL-TR-89-92(IV) 

Contract F33615-84-C-0059 

See also Sections 1-6, AD-A222 977. 


The User’s Handbook was developed in four volumes 
to serve as a guide to familiarize users with the Ad- 
vanced On-the-Job Training System (AOTS). It is also 
a convenient reference on how the various training 
levels (trainee, supervisor, training manager, etc.) can 
use the AOTS functions to perform their On-the-Job 
Training (OJT) responsibilities. Volume | provides infor- 
mation on the types and the operation of equipment 
used by the system. Volume |! contains information on 
accessing and reviewing data, as well as trainee and 
trainer/evaluator functions. Volume Ili explains OJT 
functions for supervisors and managers, and Volume 
IV defines notices and reports produced by the system 
to assist — in evaluating training. The Ad- 
vanced On-the-Job Training System (AOTS) was an 
Air Staff-directed, AFHRL-developed prototype which 
designed, developed, and tested a proof-of-concept 
prototype AOTS within the operational environment of 
selected work centers at Bergstrom AFB, Texas, and 
Ellington ANGB, Texas, from August 1985 through 31 
July 1989. (KR) 
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AD-A222 981/3/GAR PC A03/MF A01 
Dynamics Research Corp., Andover, MA. 

Training Systems for Maintenance (TRANSFORM) 
System Overview. 

Interim technical rept. Dec 88-Jan 90. 

H. B. Sorensen, J. S. Park , and P. Awtry. Jun 90, 
21p AFHRL-TP-90-15 

Contract N61339-87-D-0007 


This document provides a brief description of the 
Training Systems for Maintenance (TRANSFORM) 
system. This system overview is directed toward man- 
agement personnel that use the TRANSFORM soft- 
ware system. TRANSFORM was specifically designed 
for Air Force applications performed by the 3306 Test 
and Evaluation Squadron, Edwards AFB, CA. The 
TRANSFORM system functions are detailed, the hard- 
ware and software requirements are tested, and the 
data/data structures are explained. Keywords: Sys- 
tems erigineering approach, Instructional systems de- 
—— Logistics support analysis, Microcomput- 
ers. (kr) 
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Dynamics Research Corp., Andover, MA. 

Training Systems for Maintenance (TRANSFORM) 
User’s Manual. 

Final rept. Dec 88-Mar 90. 

H. B. Sorensen, J. S. Park , and P. Awtry. May 90, 
188p AFHRL-TP-90-28 

Contract N61339-87-D-0007 


This document provides a User’s Manual for the 
TRANSFORM program with detailed guidance on the 
operation of the TRANSFORM subset of Air Force pro- 
cedures that support the Joint Service Instructional 
Systems ny eon Logistic Support Analysis 
Record Decision Support System. The User’s Manual 
is designed for specific use by Air Force activities such 
as the 3306th Test and Evaluation Squadron, Edwards 
AFB, California. Training igners rely on the avail- 
ability of up-to-date Logistic Support Analysis (LSA) 
data early in the acquisition process in order to devel- 
op a training system that reflects the current design of 
a weapon system. Such a system must be easily 
adaptable to all engineering design changes and must 
meet the maintainability and supportability objectives 
of a weapon system. Using Logistic Support care a 
Record (LSAR) data to support the Instructional Sys- 
tems Development (ISD) training requirements analy- 
sis process is one strength of the procedures perform- 
ance by the 3306th TES, Edwards AFB, California. 
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Keywords: Systems engineering approach, Instruction- 
al systems development, Logistic support analysis, 
Microcomputers. (kr) 
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AD-A222 998/7/GAR PC A03/MF A01 
Science Applications international Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS) 
System Segment Design Document. Revision. In- 
crement Il. 

Technical rept. 

14 Jun 90, 15p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 

System Segment Design Document, Revised Update, 

Increment Il, CDRL A002-05, which was produced for 

the Government by Evaluation Research Corporation. 

The results are provided in the form of Data Item Dis- 

crepancy worksheets as requested by the CMOS Pro- 
ram Office. Keywords: Cargo Movement Operations 
ystem(CMOS). (sdw) 
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AD-A223 023/3/GAR PC A03/MF A01 

Science Applications International Corp., O’Fallon, IL. 

Cargo Movement Operations System (CMOS) Re- 

ements Traceability Matrix, ECP. Version 2. 

echnical rept. 

7 Jun 90, 13p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
eo ageeny Traceability Matrix, ECP, Version 2, 
CDRL A018-02A, which was produced for the Govern- 
ment by Evaluation Research Corporation. The results 
are provided in the form of Data Item Discrepancy 
worksheets as requested by the CMOS Program 
Office. Keywords: Cargo Movement Operations 
System (CMOS). (sdw) 
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AD-A223 049/8/GAR PC A13/MF A02 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

ARI Recruit Experience Tracking Survey: Descrip- 
(1000 _— of NPS (Active) Army Soldiers 
Final rept. Mar-Jul 89. 

M. E. Benedict. Mar 90, 291p Rept no. ARI-RP-90-16 


This is one of two reports produced to document the 
1989 Army Research Institute Recruit Experience 
Tracking Survey (RETS). RETS is a longitudinal survey 
of 1986 and 1987 New Recruit Surveys respondents 
originally surveyed at the eight U.S. Army Reception 
Battalions during their first 3 days of active duty. This 
volume describes the project background, use of tabu- 
lar description data, and interpretation of the chi- 
square statistic. Technical appendixes include exam- 
ples of descriptive statistics pages and index, descrip- 
tive statistics for all survey items, and a copy of the 
RETS questionnaire. Keywords: First-term soldiers, At- 
titudes, Advertising. (KR) 


052,346 

AD-A223 062/1/GAR 
Center for Naval Analyses, Alexandria, VA. 
Evaluating Minimum Aptitude Standards. 

Final rept. 

M. H. Maier, and P. W. Mayberry. Jul 89, 34p Rept 
no. CRM-89/9 

Contract N00014-87-C-0001 


PC A03/MF A01 


The evaluation of aptitude standards to determine 
qualification into military specialties must address 
issues concerning both the minimum qualifying score 
and the ropriate aptitude distribution above that 
minimum. This research memorandum is an initial 
effort that focuses on identifying the minimum qualify- 
ing aptitude score for assigning recruits to occupation- 
al specialties. Hands-on job performance tests devel- 
oped for the Marine Corps infantry occupational field 
provide the context for the analysis. Subsequent re- 
search will address the evaluation of the necessary 
aptitude distributions. Keywords: Aptitude; Aptitude 
tests; ASVAB(Armed Services Vocational Aptitude 
Battery); Infantry; Marine Corps; Marine Corps person- 
nel; Performance(Human); Performance tests; Per- 
formance selection; Policies; Qualifications; Recruits; 
Regression analysis; Standards. (sdw) 
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PC A03/MF A01 


Center for Navai Analyses, Alexandria, VA. 
Relative Average Recruiting Yields by AFQT Cate- 
ory. 
inal rept. 
J. Hughes, and W. H. Sims. May 89, 23p Rept no. 
CRM-89-114 
Contract N00014-87-C-0001 


All services are currently involved in a congressionally 
directed joint-service project aimed at linking military 
enlistment standards to on-the-job performance and, 
through this linkage, setting cost-effective standards. 
As used here, the term enlistment standards generally 
refers to scores on the Armed Services Vocational Ap- 
titude Battery (ASVAB) and the Armed Forces Qualifi- 
cation Test (AFQT) score, derived from the ASVAB. To 
address the performance aspect of the project, exten- 
sive hands-on tests of job performance are being built 
and administered to recruits. Analyses of the resulting 
data will yield the relationship between ASVAB scores 
and job performance. The number of recruits enlisted 
from a target population varies significantly by aptitude 
score. This memorandum calculates the ratio of re- 
cruits to population by AFQT category for the fiscal 
years 1980 to 1987. Keywords: AFQT(Armed Forces 
Qualification Test); Aptitude tests; Enlisted personnel; 
Mental ability; Military personnel; Military require- 
ments; Performance(Human); Personnel seiection; 
Qualifications; Recruits; Standards; Statistical analy- 
sis; Statistical data; Test scores. (sdw) 
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AD-A223 076/1/GAR PC A17/MF A02 
Horizons Technology, Inc., Oakton, VA. 

Early MPT Estimation Methods: An Evaluation of 
pene LHX Test-Bed Research Program. Volumes 1 
and 2. 

Final rept. 1985-1989. 

J. F. Hayes, and R. L. Keesee. Feb 90, 380p ARI- 
RN-90-07 

Contract DAAA09-85-G-0035 


The U.S. Army Research Institute for the Behavioral 
and Social Sciences (ARI) has been a major sponsor 
of research efforts to develop MANPRINT methods. 
This report describes a program initiated in early 1985 
that focused on the development and testing of analyt- 
ic and predictive MANPRINT-manpower requirements 
methods. Since the program used LHX acquisition 
data in methodology development, a second goal was 
to apply prototype products in support of the LHX Pro- 
gram Manager efforts to analyze LHX manpower re- 
quirements. The total effort resulted in seven interre- 
lated projects, including the development of three soft- 
ware tools--the Transition Training model, the Elec- 
tronic Aids to Maintenance (EAM) model, and Man- 
power and Mission Capability (MANCAP) model. The 
Transition Training model is a scheduling tool that esti- 
mates the training resources required and average unit 
readiness downtime given a particular unit training 
schedule. The EAM is a spreadsheet-based Adminis- 
trative and Logistics Delay Time modei that incorpo- 
rates potential BIT failures in the failure and repair se- 
quence, aliowing for the examination of the impact of 
EAM performance deficiencies on LHX aircraft avail- 
ability. The MANCAP model is a computer-based 
model that estimates mission capability of a weapon 
system based upon weapon system characteristics, 
operating organization characteristics, and mission 
performance profiles. Keywords: LHX; Manpower re- 
quirements; MANPRINT; EAM; MANCAP; Transition 
training. 
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AD-A223 140/5/GAR PC A03/MF A01 
Generali Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Navy Maintenance: Improvements Needed in the 
Aircraft Engine Repair ram. 

Jun 90, 17p Rept no. GAO/NSIAD-90-193BR 


Five Naval Aviation Depots overhaul most of the en- 
gines that power the Navy’s airplanes and helicopters. 
In fiscal year 1989, the depots performed depot level 
maintenance on over 2,200 engines. This work gener- 
ated revenues of about $243 million, or about 14 per- 
cent of the depots’ revenues from all programs. The 
depots are industrial fund activities operating under the 
Naval Air Systems Command (NAVAIR). Industrial 
fund activities, established by the Department of De- 
fense with the approval of the Congress in 1949, use 
working capital funds rather than annual appropria- 
tions to finance the cost of goods and services provid- 
ed to customers. The customers use annual appropria- 
tions to reimburse these activities for work performed. 


The financial goal of industrial fund activities is to 
break even, that is, to cover costs without experiencing 
a gain or loss. The Navy’s operating forces are the 
depots’ primary customers for the engine repair pro- 
gram. On the basis of the needs of these forces, 
NAVAIR determines engine depot maintenance re- 
quirements and administers the repair program. (SDW) 
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Evolution of Communication Technology: Implica- 
tions for Remote-Site Training in the Navy. 

Interim rept. FY88 and FY89. 

H. Simpson. Jun 90, 31p Rept no. NPRDC-TN-90-22 


The overall objective of the project is to find more cost 
effective ways to train personnel who are geese 
cally remote from instructional resources. Three sur- 
veys were conducted and, based on the findings, con- 
ceptual designs of Navy remote-site training systems 
were developed. By extrapolating from developments 
in communication technology, it is possible to envision 
a workstation of the future that integrates a computer, 
high-definition television display, facsimile machine, 
telephone, and other communication devices and that 
allows interactive two-way communication. The same 
developments in communication msngons | that make 
advanced multimedia workstations possible open up 
new possibilities for videoteletraining. Such class- 
rooms will supplant a significant percentage of present 
day ‘live’ classrooms and will be used by groups of 
people for the same purposes as live classrooms. The 
widespread use of Hoa anne has significant im- 
plications for the future mission and organization of the 
Navy training establishment. (RH) 
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Defense Systems oe ote Coll., Fort Belvoir, VA. 
Systems Engineering Management Guide. 

F. Kockler, T. Withers, J. Poodiack, and M. Gierman. 
Jan 90, 295p : 
Supersedes AD-A136 020 dated 1983 and Ad-A192 
010 dated 1986. 

Availability: Superindendent of Documents, GPO, 
Washington, DC 20402. PC $15.00. Microfiche fur- 
nished to DTIC/NTIS users. 


This document is one of a family of educational acqui- 
sition management guides written from a Department 
perspective; e.g., non-service peculiar. These are in- 
tended primarily for use in the courses offered by the 
Defense Systems Management College and second- 
arily as desk references for DoD Acquisition Manag- 
ers. This family of guides consists of: (1) Integrated Lo- 

istics Support Guide, (2) Mission Critical Computer 

sources Management Guide, (3) Test and Evalua- 
tion Management Guide, (4) Risk Management Con- 
cepts and Guidance, (5) DoD Manufacturing Manage- 
ment Handbook, and (6) Subcontracting Management 
Handbook. This document is designed to (1) acquaint 
the newcomer with systems engineering concepts and 
techniques and (2) identify relevant directives and ref- 
erences. These concepts, when combined with 
common sense and technical expertise, constitute the 
basis of a sound systems engineering program. High- 
lights are the technical management activities over the 
system’s life cycle from program initiation to system 
disposal. All activity centers around the system itself; 
thus, the system configuration at any time is of 
common interest to all engineering disciplines. These 
activities are normally divided into functional areas of 
design, test, manufacturing, and logistics support. 
Each of these functional areas is active throughout the 
system's life cycle. Keywords: Standards; Specifica- 
tions; Risk management; Life cycle costs; Software de- 
velopment. (kr) 
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Army War Coll., Carlisle Barracks, PA. 

Commission on Merchant Marine and Defense, A 
Personal Assessment. 

Study project. 

M. E. Thomas. 30 Apr 90, 29p 


The Commission on Merchant Marine and Defense, 
also known as the Denton Commission, was charged 
by Public Law with studying the problems relating to 
the transportation of cargo and personnel for national 
defense purposes during time of war and national 
emergency. Specifically, they were tasked to analyze 





the ability of the merchant marine industry to meet the 
wartime and mobilization requirements of the nation. 
This paper will analyze the four reports of the Denton 
Commission, collectively known as the Denton Report, 
assess the Commission's analysis of the problem, cri- 
tique key recommendations, and provide my recom- 
mendations and conclusions to the dilemma. (sdw) 
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Joint Deployment Training, The Low Cost Option. 
Study project. 

K. S. Nadrah. 2 Apr 90, 51p 


The military strategy of the United States is global and 
emphasizes forward deployment for deterrence and 
forward engagement should that become necessary. 
This strategy requires predeployment of forces over- 
seas, prepositioning of equipment in forward areas, 
and most importantly the capability to transport equip- 
ment and supplies from the United States. A balance 
of the elements, sealift, airlift and prepositioning is re- 
quired to deploy and sustain U.S. forces overseas. 
Sealift delivers about 95 percent of the total tonnage 
of material required to deploy and to support a sus- 
tained operation. The remaining 5 percent is delivered 
by airlift, which comprises designated high priority 
units, personnel, and material. The ability of the United 
States to deter aggression, limit conflict, or wage war 
successfully depends on our country’s ability to rapidly 
deploy and sustain fighting units. To achieve move- 
ment objectives units must have capable deployment 
managers, and the units must be capable of making a 
rapid transition from a peacetime to a wartime posture. 
That is to mobilize and deploy within stringent time 
frames. The crucial determinant is training. (sdw) 
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United States Dependence upon Foreign Sources 
for High-Tech Components of Weapons Systems. 
Study project. 

B. P. Thomas. 26 Mar 90, 27p 


Military weapons and the systems that support them 
have become very sophisticated in recent years. So, 
too, have the components used in those weapons sys- 
tems. For various policy and economic reasons, an in- 
creasing number of the high-tech components are 
being produced offshore. The Department of Defense 
depends on foreign sources for high-tech components 
in such systems as the Sparrow, M-1 Tank, OH-58D, 
Sonobouy, F/A-18 and F-16. Accordingly, the ability of 
the nation’s industrial base to sustain combat con- 
sumption rates in any protracted conflict will be nega- 
tively effected. Fortunately, the problem is just emerg- 
ing and can be reversed. (sdw) 
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Medical Simulation Mode! to Compare SAMMS iIn- 
ventory Policy with the Average Requisition Quan- 
tity Inventory Policy. 

Finai rept. 

F. A. Daniels. Jun 90, 120p 


The Directorate of Medical Materiel has been experi- 
encing an increase in the number of backorders estab- 
lished, and a corresponding reduction in supply avail- 
ability. Therefore, the Directorate requested that 
Headquarters, DLa authorize a test of a requisition 
policy, called the Requisition Optimization concept, 
that ‘optimizes’ the issue of assets for items at or near 
a critical stock position. The Requisition Optimization 
Quantity concept looks at tissue priority group two (2) 
and three (3) requisitions and predetermines which will 
be filled and which will automatically go on backorder. 
The concept ratios the stock of items in a critical posi- 
tion, i.e., less than 30 days of issuable stock, by putting 
larger requisitions on backorder and utilizing that stock 
to fill smaller requisitions. The size of the issue priority 
group 2 and 3 requisitions that are automatically back- 
ordered is determined by looking at their size in rela- 
tion to the average size of a requisition received for 
that NSN. Keywords: Requisition optimization, IPG, 
Average requisition quantity, Medical simulation 
model, SAMMS, ARQ, Inventory policy, Logistics. (JG) 


052,356 
AD-A223 225/4/GAR 
Battelle Columbus Labs., OH. 


PC A08/MF A01 


Career Decision-Making and the Military Family: 
Toward a Comprehensive Model. 

Final rept. Jun 85-Jan 86. 

G. M. Croan, G. L. Bowen, G. Farkas, A. Glickman, 
and D. Orthner. Mar 90, 175p ARI-RN-90-17 
Contract DAAG29-81-D-0100 

Prepared in cooperation with Caliber Associates, Fair- 
fax, VA, North CarolinaUniv., Chapel Hill, Texas Univ. 
and Old Dominion Univ. 


This report summarizes the findings of a panel of sci- 
entists convened to develop a conceptual framework 
for guiding research on the relationship between reten- 
tion and Army family issues. Literature was reviewed in 
five domains important in retention decision-making: 
economic factors, job-related factors, and family, com- 
munity, and organizational culture. Based on these re- 
views, a retention decision-making model incorporat- 
ing all domains was proposed. This publication pre- 
sents a preliminary model of the career/retention deci- 
sion-making process. In addition to the effect of job 
factors, the impact of family concerns and processes 
on retention and career decision-making is explored. 
Five retention and family issues are identified and dis- 
cussed in detail: economics and retention, job factors 
and retention, family factors and retention, community 
variables and retention/turnover, and organizational 
culture and retention. The comprehensive model of 
family retention decision-making is based on informa- 
tion from these five areas. The proposed model pro- 
vides direction to family and retention research. It is 
the first comprehensive model of retention as both an 
outcome and a process. The Army needs to have a 
process model of the family career/retention decision- 
making process to find ways to encourage the best 
soldiers and their families to make the Army a career. 
(sdw) 


052,357 

AD-A223 247/8/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Should Women be in the Field Artillery. 

Study project. 

J. E. Nyberg. 30 Mar 90, 27p 


The women of Field Artillery branch today have no 
hopes of reasonable career progression or to compete 
equally with their male counterparts. In examining this 
dilemma, | will address the background and Army 
policy that has led to this lack of opportunity. Addition- 
ally, | will examine the Field Artillery environment today 
and the prospects for the future. This paper supports 
the expansion of female career opportunities and will 
prove that change is needed and that change is sup- 
ported by precedent. Keywords: Women, Military, Field 
artillery, Army policy, Utilization of military personnel, 
Personnel management, Combat exclusion; Political 
issues; Discrimination. (jg) 


052,358 

AD-A223 251/0/GAR PC A04/MF A01 
Center for Naval Analyses, Alexandria, VA. 
Performance of Basic Infantry Tasks. 

Final rept. 

P. W. Mayberry. Jul 89, 65p Rept no. CRM-89-45 
Contract N00014-87-C-0001 


Objective empirical data reflecting a Marine’s ability to 
perform basic infantry tasks are rare. Data from the 
Marine Corps Job Performance Measurement Project 
are used to describe the performance levels of infan- 
trymen. Performance strengths and weaknesses are 
identified, and measures reflecting how recently Ma- 
rines have performed infantry tasks are noted. Results 
of the interaction of the performance outcomes and 
the recency of task performance have potential impli- 
cations for training in infantry tasks. Keywords: Apti- 
tude, Aptitude tests, Infantry, Infantrymen, Marine 
Corps personnel, Marine Corps training, Mental ability, 
Performance(Human), Proficiency, Skills, Statistical 
a Tables(Data), Validation, Work elements. 
(SDW) 


052,359 

AD-A223 252/8/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. 

User Fees and Program Costs in Marine Corps 
Child Care Centers. 

Final rept. 

E. S. Cavin. Mar 89, 24p Rept no. CRM-88-198 
Contract N00014-87-C-0001 


This research memorandum is a preliminary review of 
fees, enrollment loads, and program costs of Marine 
Corps child care centers. It exarmines the funding of 
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and participation in the centers and how changes in 
fee policies might affect program costs. Keywords: 
Child care, Children, Costs, Families (human), Marine 
Corps budget, Marine Corps personnel, Military de- 
pendents, User fees, Program costs, CCCs, Child care 
centers. (JG) 


052,360 

AD-A223 266/8/GAR PC A03/MF A01 
Air Force Packaging Evaluation Activity, Wright-Patter- 
son AFB, OH. 

Qualification Testing of the Combat Talon I! Video 
Display Unit Container. 

R. L. Miller. Mar 90, 14p Rept no. AFPEA-90-R-02 


Aeronautical Systems Division, ASD/VXAL, requested 
assistance from the Air Force Packaging Evaluation 
Activity (AFPEA) to choose an off the shelf container 
and qualify it for the video display unit (VDU) used on 
Combat Talon I! aircraft. The container for the VDU is 
the same as the container for the signal data convert- 
er, with the exception of the cushioning system. A new 
cushioning system was igned to protect the VDU 
from seeing more then 40 G’s during worldwide ship- 
ment, storage, and paper bomnery is container had 
already gone through qualification testing and passed 
and the difference in the weight of the loads is negligi- 
ble, the only tests deemed necessary were those test- 
ing the fragility of the cushioning system. The tests 
were performed at the AFPEA, HQ AFLC/DSTZ, 
WRIGHT-PATTERSON AFB, OH 45433-5999. The re- 
sults of the tests for the container can be found in 
AFPEA report number 89-R-09. This container test 
plan was developed to test the fragility requirements 
only. The iests were conducted in a ince with 
Federal Test Method Standard No. 101, and Military 
Standard 648. (rh) 


052,361 

PB90-253162/GAR PC A05/MF A01 
Assistant Secretary of Defense (Production and Logis- 
tics), Washington, DC. 

— Postal Supply and Equipment Catalog, April 


L. Winnings. Apr 90, 96p DOD-4525.6-C 
Supersedes PB86-173036. 


The purpose of the catalog is to provide a current list- 
ing of the United States Postal Service (USPS) equip- 
ment, publications, and supplies available to all Military 
Post Office (MPOs). It also provides guidance on fore- 
casting equipment items and instructions on obtaining 
repairs of equipment currently in use. 


Military Intelligence 
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AD-A222 796/5/GAR PC A02/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Tactical Intelligence: Army’s Mohawk Surveillance 
Radar ram Restructure. 

May 90, 7p Rept no. GAO/NSIAD-90-156 

Report to the Chairman, Subcommittee on Procure- 
ment and Military Nuclear Systems Committee on 
Armed Services, House of Representatives. 


As requested, we reviewed the Army Mohawk surveil- 
lance system’s (1) cost, (2) phase-out schedule, (3) 
planned upgrade, (4) alternatives to the upgrade, and 
(5) the status of other moving target surveillance sys- 
tems. Although the Army recently terminated the 
planned upgrade, we are reporting the results of our 
analysis in the case the schedules for other planned 
moving target surveillance systems slip and the Army 
reconsiders the Mohawk upgrade to cover the capabil- 
ity gap. (rh) 


052,363 

AD-A222 911/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Intelligence Support to Arms Control. 

Study project. 

A. E. Grisham. 9 Apr 90, 46p 


This paper argues that intelligence support is critical to 
the success of arms control. It identifies and describes 
the roles of intellige 
describes the existing intelligence organizational struc- 


nce in the arms control process, 
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ture for arms control support, and identifies and ana- 
lyzes issues. The roles include support to policy formu- 
lation, support to treaty negotiation, support to ratifica- 
tion, and finally, during verification, support for the im- 
plementation of the treaty through monitoring. The Di- 
rector of Central Intelligence is responsible for moni- 
toring, while the Arms Control and Disarmament 
—_— has responsibility for verification. Adjudication 
of conflicting interpretations occurs within the NSC 
committee structure. For several reasons, intelligence 
cannot be expected to do the actual verification of an 
arms control treaty. Most importantly, determination of 
an acceptable 4 of confidence is always a politi- 
cal issue, although based on military judgement. As- 
signing intelligence responsibility for monitoring, rather 
than verification, helps to limit the politicization of intel- 
ligence. Issues identified during the research for this 
paper were analyzed within three subgroups: those in- 
herent in the ee ay discipline; these must be 
managed successfully to limit adverse impact on intel- 
ligence products. Second, issues and challenges in- 
herent in arms control bureaucratic relationships; 
these are best managed by keeping separate the 
actual monitoring analysis and verification this gives 
the West justification for caution, and reinforces the 
need for continued emphasis on verification. (EDC) 


052,364 

AD-A223 001/9/GAR 

Department of the Air Force, Washington, DC. 
Tactical Reconnaissance: A Soviet View. 
R. G. Simonyan, and S. V. Grishin. 1980, 207p 
Availability: Superintendent of Documents, Govern- 
ment Printing Office, Washington, dC 20402 PC $6.00. 
No copies furhished by DTIC/NTIS. 


The book sets forth the role and place of reconnais- 
sance in modern combat; its division into constituent 
parts; the demands made of it; the goal, missions, and 
objectives of reconnaissance; and the components of 
reconnaissance, the men and equipment, and the 
methods of reconnaissance. The fundamentals of or- 
ganizing and conducting reconnaissance in the main 
types of combat are explained. The problems of as- 
semblying and processing intelligence information are 
considered. Reconnaissance is a highly important 
form of support. It is required to furnish the command 
element and staff at all levels with the information 
about the enemy, the terrain, and the area of impend- 
ing actions that is needed for successfully preparing 
and conducting combat actions. At the present stage, 
the Soviet Army and Navy have modern, highly effec- 
tive reconnaissance equipment with which it is possi- 
ble to locate enemy objectives (targets) quickly, to 
identify them correctly, and to determine their location 
(coordinates) with great accuracy. (SDW) 
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AD-A222 567/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Thoughts on Force Future. 

Study project. 

J. R. Reitzell. 31 Mar 90, 26p 


With the diminishing threat in Europe, the proposed 
budget slashes, and the apparent race to redesign the 
force structure of the Army, the risk of making short- 
sighted and wasteful mistakes is increased significant- 
ly. This study is designed to present ideas that will pro- 
vide one solution to the structure dilemma, and hope- 
fully open minds and cause creative thinking in the 
force development community. The contingency corps 
has always been at the heart of U.S. crisis response. 
The fact that divisions are too heavy and cumbersome 
to lift and since the Army response to regional crises 
has historically been with brigades, a corps/brigade 
structure is recommended. Couple the contingency 
corps with type-mixed brigades put together specifical- 
ly for regional employment, and a solution is regionally 
aimed crisis response forces. The developing world, it 
would appear, holds the future threat. The complexity 
of regional, ‘lesser developed’ future enemies should 
cause concern. By matching contingency response 
forces to areas that hold vital U.S. interests, several 
advantages are gained. The family of plans maintained 
by each CINC can be permanently matched to the 
corps that will execute them. Further, training for this 
execution can be accomplished with fewer distractions 
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than in the past. Also, the three corps proposed in this 
paper facilitate a drawdown to force levels predicted 
and give planners some very interesting basing op- 
tions. (eg) 


052,366 

AD-A222 589/4/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Comparison of Damage Functions for Use in Artil- 
lery Effectiveness Codes. 

Final rept. Sep 89-Jan 90. 

J. T. Klopcic. Apr 90, 72p Rept no. BRL-MR-3823 


In mathematical combat simulation, it is common to 
model indirect fire (area) weapons in two independent 
steps: First, specific detonation points of the incoming 
warheads are selected using Monte Carlo methods. 
Then, each target element is located with respect to 
each warhead detonation point and the probability of 
achieving some level(s) of damage are determined, 
usually from the separation and orientation of each 
warhead-target pair. In practical cases, closed form 
functions are used to calculate the probability of 
damage. These functions are most often in one of two 
forms: the Carleton-von Neumann (Carleton) and the 
Cookie-Cutter (CC) forms. Indirect fire simulations of 
this type are commonly done in the Ballistics Research 
Laboratory, especially as an intrinsic part of analyses 
using the AURA methodology. When attention was 
turned toward new, more accurate weaponry, it was 
seen that the apparent effectiveness of two otherwise 
identical weapons might be significantly different if a 
Carleton were used for one and a CC for the other. 
This observation led to the present study of the Carle- 
ton and Cookie Cutter, the formulation of a hybrid func- 
tion (the Klopcic function) and the development of a 
user-friendly, menu-driven computer code to calculate 
the effectiveness of artillery attacks upon collections 
of different targets. (kr) 


052,367 

AD-A222 641/3/GAR PC AO6/MF A01 
Army Military Personnel Center, Alexandria, VA. 
Impact of the Franco-German Relationship on the 
Security of Western Europe. 

Final rept. 

M. E. Travis. May 90, 123p 


This graduate thesis covers the Franco-German Rela- 
tionship and its impact on the security of Western 
Europe from post WWII to present. A chapter is devot- 
ed to the relationships role as a catalyst in the organi- 
zation of the Schuman Plan, Pleven Plan (EDC), and 
WEU. The thesis then concentrates on defense coop- 
eration between the two countries since their 1982 De- 
fense Initiative. The European community (EC), NATO, 
and Western European Union (WEU) are used as the 
principal vehicles by which the Franco-German rela- 
tionship and its role in Western European security is 
presented. Keywords: Security, French-German rela- 
tions, Defense, Franco-German Brigade, Rapid Reac- 
tion Force (FAR), Foreign policy. (eg 
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AD-A222 759/3/GAR MF A01 
Office of the Secretary of Defense, Washington, DC. 
Reserve Component Programs Fiscal Year 1989. 
Annual rept. 

1989, 184p 

proroacwry 9 Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington, DC 20402. PC 
$9.50. Microfiche furnished to DTIC and NTIS users. 


The Reserve Forces Policy Board (Board), acting 
through the Assistant Secretary of Defense for Re- 
serve Affairs, is by statute the ‘principal policy adviser 
to the Secretary of Defense on matters ges oe Aon 
reserve components’. The report details contributions 
of the reserve components to the total force and ad- 
dresses matters pertaining to National Guard and Re- 
serve readiness. The Department of Defense (DoD) 
implemented the Total Force Policy in 1973. it has 
been fundamental to U.S. national security policy ever 
since. Today, National Guard and Reserve forces are 
full partners with the active forces. Reserve compo- 
nent units are integrated into many theater operational 
plans. Large-scale combat operations could not be 
successfully conducted without the reserve compo- 
nents. Since the Total Force Policy was implemented, 
the reserve components have achieved unprecedent- 
ed levels of capability and readiness. The reserve 
components have historically provided a cost-effective 
means for augmenting the active components and 
maintaining a strong national defense. They provide a 


means to maintain the nation’s military force structure 
while responding to changing requirements and 
budget mandates. If a decision is made to add mis- 
sions and force structure to the reserve components, 
they must be adequately resourced and supportable 
within the parameters of reserve component recruiting, 
retention, and training. (sdw) 


052,369 

AD-A222 776/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Combat Search and Rescue -- the Cinc’s Dilemma. 
Study project. 

J. W. Mullarky. 12 Feb 90, 20p 


Combat search and rescue is a specific task per- 
formed by rescue forces to effect the recovery of dis- 
tressed personnel in a wartime, pre-emptive strike or 
contingency environment. This task lends itself to mi- 
croscopic clinical analysis at the tactical level and pas- 
sionate discourse at every level. Born in World War Il, 
developed in in Korea and proven in Vietnam, combat 
search and rescue has all but been abandoned by the 
current armed forces. This paper will attempt to define 
force objectives and mission responsibility as reviewed 
from a CINC’s perspective. (SDW) 
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AD-A222 779/1/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Important Differences between Successful and 
Unsuccessful Senior Allied Army Combat Leaders. 
Study project. 

F. E. Morrison. 19 Mar 90, 41p 


Two successful and two unsuccessful senior Allied 
Army combat leaders are studied to discern whether 
there are important differences in the qualities and 
abilities they demonstrated in combat. The methodoio- 
gy used was to examine materials on the leaders for 
examples demonstrating courage, determination, coup 
d’oeil, presence of mind, strength of will, and sense of 
locality--qualities and abilities which Carl von Clause- 
witz thought important. Any other qualities or abilities 
which appeared important in the cases studied were 
also noted. The study, however, represents an initial 
exploratory look. It is qualitative and judgmental, not 
quantitative and empirical. It was found that the suc- 
cessful leaders demonstrated a balance of qualities 
and abilities while the unsuccessful ones either lacked 
a balance or demonstrated some fatal flaw. Further 
study by other researchers is recommended. (sdw) 


052,371 

AD-A222 866/6/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Saipan and Joint Operations. 

Study project. 

E. T. Buckley. 12 Feb 90, 66p 


Since the Grenada Campaign in 1983 the armed serv- 
ices have been criticized on their ability to conduct 
successful joint operation. The Department of Defense 
Reorganization Act of 1986 (Goldwater-Nichols), pro- 
vided the catalyst for new emphasis on joint training. 
This study provides an examination of joint training. 
This study provides an examination of joint operations 
in World War II in the Pacific with a focus on the Saipan 
Campaign. It discusses how the Pacific Theater was 
organized and reviews the Pacific Campaign Strategy. 
The naval, air and land (amphibious) operations are 
highlighted as successful examples of how joint oper- 
ations worked in June 1944. Additionally, this study 
provides a short comparison of the Grenada Cam- 
paign with the Saipan Operation. The conclusion pro- 
vides a summary of the important characteristics of 
joint operations that are applicable for todays leaders. 


052,372 

AD-A222 898/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Bringing Gators into the Fold - A Look at Amphibi- 
ous Bostrine. 

Study | a ng 

S. D. Gilmore. 2 Apr 90, 28p 

Throughout the history of United States naval oper- 
ations, one can see the importance of a op- 
erations in support of achieving national objectives. 
The sailors and soldiers of the amphibious forces have 
proven their worth in wartime and peace. But history 
also shows that they have not been able to do it alone. 
Every large scale amphibious mission has been in con- 





cert with or supported by other naval forces, including 
air, surface and sub-surface assets of a carrier battle 
group (CVBG) or battleship battle group (BBBG). How- 
ever, the standardized doctrine organization and gen- 
eral procedures under which these battlegroups func- 
tion as delineated in Naval Warfare Publication 10-1, 
Composite Warfare Commander’s Manual, is not in 
concert with, nor takes into consideration the doctrine 
of amphibious forces, as prescribed in JCS Pub 3-02, 
Joint ine for Amphibious Operations. This paper 
looks at both doctrines, and recommends areas that 
can be emphasized for further integration. The desired 
end-result is a naval amphibious task force that can 
fulfill its assigned mission and take advantage of all the 
capabilities of its various elements in a cohesive, syn- 
ergistic manner. Keywords: Joint military activities; 
Amphibious operations; Military doctrine; Mission pro- 
files. (EDC) 
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AD-A222 902/9/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Security and Defense of the Middle East. 

Study project. 

A. D. Maytah. 1 Mar 90, 66p 


Throughout the 19th century the mew powers recog- 
nized the strategic value of the Middle East as the 
=, to Asia and made attempts to neutralize it or, 
if possible, to seize it for themselves as an area of in- 
fluence. During both World War | and Il, the Middle 
East played a major role in the grand strat of the 
major contestants. The importance of the region’s oil 
and its strategic location on the air and sea routes be- 
tween Europe and Africa, Southeast Asia and the Far 
East involved the Middle East in the bipolar conflict be- 
tween superpower and local conflicts and potential 
conflicts in the area. So the Middle East has gone from 
war to war. The world is now aware that the question of 
Palestine is the core of the Arab-Israeli conflict and 
that the legitimate rights of the Palestinian people must 
be respected. The problem can be solved by achieving 
a comprehensive and just peace settlement which en- 
sures the legitimate rights of Palestinian people, guar- 
antees security and stability in the Middle East region 
and enhances international peace and security by 
trade in the land with peace. (EDC) 
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AD-A222 903/7/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Korea: Country of Conflict. 

Study project. 

L. K. White. 2 Apr 90, 65p 


This paper examines the a of conflict on the 
Korean Peninsula. It puts United States involvement in 
the context of Korean history. Conflict on the Korean 
Peninsula has been the dominant characteristic since 
history began in the —_ The examination covers 
the following periods: 3, B.C. to 1800 A.D.; 1800 to 
1943 , 1943 to 1950; 1950 to 1953; 1953 to 1978; and 
1978 to 1990, but concentrates on United States in- 
volvement in Korea since 1945. The paper concludes 
that Korea has had a significant history of violent con- 
flict dominated by foreign powers; that the United 
States, as one of those powers, has always sought to 
disengage itself from the Korean Peninsula; that future 
conflict on the Korean Peninsula is still a distinct possi- 
bility and that the United States should continue to sta- 
tion troops in Korea to deter such conflict and promote 
regional stability. (EDC) 
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AD-A222 913/6/GAR 
Army War Coll., Carlisle Barracks, PA. 


PC A06/MF A01 


Mine Run Cam 
Major General 
Study project. 
K. L. Coughenour. 1 Mar 90, 105p 


After the bare ge Campaign of the American Civil 
War in late July 1863, the Union Army of the Potomac, 
commanded by Major general George G. Meade, pur- 
sued the Confederate Army of Northern Virginia, com- 
manded by General Robert E. Lee, south into Central 
Virginia. There followed a series of maneuvers and en- 
gagements as the two commanders jockeyed for posi- 
tion. The Mine Run Campaign constitutes one of these 
episodes and was conducted during the period 20 Oc- 
tober 1863 to 2 December 1863. Little study has been 
devoted to this rather obscure campaign because of 
its relatively inconclusive results. However, the cam- 

ign does provide a unique opportunity to analyze the 
actions and though processes of an army commander 


ign--An Operational Analysis of 
eorge G. Meade. 
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at the operational level of war. Since the Mine Run 
Campaign was Meade’s first army level offensive oper- 
ation, this paper is focused on his application of the 
Operational Art. To that end this study explores the 
factors that influence the development of the army 
commander’s intent, the design of his campaign plan, 
and the execution of the campaign in combat oper- 
ations. (sdw) 
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AD-A222 921/9/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Special Operations Forces in Direct Action, Peace- 
time Contingency Operations. 

Individual study project. 

J. J. Maher. 31 Mar 90, 24p 


These are changing times for our world, our traditional 
opponents, our national priorities, and our armed 
forces. At the center of this change is a debate on 
force structure, capability, roles, and missions to deter 
or fight an enemy at the lower end of the operational 
continuum. Special operations forces (SOF) are highly 
trained forces which can operate particularly well in 
what has been described as a ‘Low Intensity Environ- 
ment.’ In this study, the author describes peacetime 
contingency operations and the generic roles of SOF 
conducting direct action missions within a theater. He 
then describes command and control options and 
senior leader considerations. The study concludes that 
SOF’s flexible employment capabilities in the contin- 
gency role and across the operational continuum are 
at the leading edge of a change in Army priorities to 
highly deployable, CONUS-based, contingency forces. 
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AD-A222 922/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Successful Wartime Senior Leadership. 

Study project. 

J. N. Paolucci. 2 Apr 90, 43p 


Leadership is a subject which has been studied, ana- 
lyzed, and talked about on a continuous basis. Military 
professionals as well as professionals in the private 
sector have tackled the subject looking always for the 
significant ingredients, which when present, culminate 
in success for the organization. Although the private 
sector devotes a great deal of time in the study of lead- 
ership at the corporate level the military has just begun 
to formally direct its attention to this area. The first liter- 
ature published by the Army on the subject of ‘Execu- 
tive Leadership’ is dated June 1987 and attempts to 
define leadership at the three star and higher level to 
get at the critical competencies required for success at 
this level. However, the literature quickly gets bogged 
down in every minute a: of what a senior leader 
ought to be. This study will examine three successful 
wartime leaders to see if a commonality of traits exist 
that were significant contributors to their success. The 
current literature is examined and reduced to four com- 
petencies which are then used during the analysis of 
each leader’s decisions and the circumstances around 
those decisions. The three leaders chosen for exami- 
nation are Grant, Pershing and Eisenhower. These 
three individuals represent leadership at the highest 
levels and bridge a major period of change with regard 
to how the United States goes to war. (sdw) 
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AD-A222 924/3/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Marine Air Command and Control Systems: Past, 
Present, and Future Role in Support of Marine Air- 
Ground Task Force Operations in Low intensity 
Conflict. 

Study project. 

W. L. Bowling. 30 Mar 90, 46p 

This study provides a historical overview of the Marine 
Air Command and Control Systems (MACCS) and its 
associated air control agencies and weapons systems. 
It traces the evolution of the MACCS operational and 
organizational concepts, to include mission, functions, 
roles, capabilities, and structure that are essential to 
the Marine Air-Ground Task Force (MAGTF) com- 
mander for planning, coordinating, and controlling his 
forces pursuant to the use of combat power. The study 
draws on current Marine Corps campaign plans that 
provide the operational direction and focus necessary 
to meet Marine Corps long term contingency require- 
ments and obligations. These plans provide the base- 
line for establishing assumptions from which to vali- 
date future MAGTF and MACCS concepts. From this 
study the reader will be provided the basis to formulate 
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the future role of a responsive and survivable MACCS 
in support of the unique challenges the MAGTF will 
encounter in the spectrum of low intensity conflict en- 
tering the twenty-first century. Keywords: Marine 
Corps operations/planning; Marine corps aviation; 
Command and control systems. (EDC) 
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AD-A222 928/4/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Feasibility of a Cadre Approach to Mobilization. 
Study project. 

W. E. Carter. 1 May 90, 34p 


Over the past several months remarkable changes 
have occurred in world affairs which have had a signifi- 
cant impact on the United States. These changes 
have, in turn, affected the future of the U.S. Army. No 
longer can it afford to focus primarily on its role as the 
defender of Central Europe and the containment of 
Soviet expansion. If it is to survive as a viable element 
in the nation’s defense, it must make drastic changes. 
One of the primary factors in this process will be a 
more dedicated effort toward the Total Army Concept. 
As budgets plummet, personnel strengths decline, and 
new strategies, concepts, and doctrines emerge, how 
can the Army best meet these demands and still retain 
an effective fighting force. This paper concerns one 
possible alternative, a cadre approach to force struc- 
ture for meeting future mobilization and mission needs. 
It focuses on the future of the Army, addresses prob- 
lems of the existing reserve component system, exam- 
ines other nations which employ the cadre system, and 
finally, considers the possible use of this system by the 
U.S. Army. (sdw) 
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AD-A222 941/7/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Is Presence Still a Viable Naval Mission. 

Study project. 

J. A. Lasswell. 1 May 90, 37p 


This paper addresses the issue of whether naval pres- 
ence remains viable as a means of naval diplomacy. 
Since World War Il, the U.S. Navy has been capable of 
maintaining a naval presence of sufficient combat 
strength to decisively affect the military balance in vir- 
tually every maritime crisis area. With the proliferation 
of sophisticated weapons throughout the Third Worid, 
the growth of independent regional military powers, 
and the anticipated reduction in the number of de- 
ployable carrier battle groups, the capability of the U.S. 
Navy to effectively use naval diplomacy in support of 
U.S. foreign policy appears to be significantly reduced. 
This paper argues that there remains a viable mission 
for naval presence, especially in view of the continuing 
focus of U.S. foreign policy on combating terrorism and 
illicit drug-trafficking. However, continued viability of 
naval presence will be dependent upon establishment 
of a policy of retaliation in the event presence forces 
are attacked, changing from a strategy based upon 
routine presence to one of intermittent presence, and 
greater selectivity in the employment of naval forces in 
a presence role. (EDC) 
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AD-A223 027/4/GAR PC A04/MF A01 
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Role of the Field Artillery Brigade in Counterfire. 
Study project. 

N. E. Nelson. 4 May 90, 61p 


Following most armed struggles, nations tend to ana- 
lyze the struggle to assess their failures and their 
strengths. Efforts to correct the failures and advance 
the strengths are then begun. We were in the middle of 
that process following Vietnam when the Yom Kippur 
War occurred. It was immediately apparent that the 
Vietnam experience did not provide a good basis upon 
which to base restructuring of the Army for future con- 
flicts. This realization revealed the unsatisfactory 
nature of adaptive tinkering as a oe philoso- 
phy. Restructuring should be systematically based 
upon two fundamental elements of battlefield effec- 
tiveness: weapon systems and tactics. In the past, re- 
structuring had not been developed from a total-force 
perspective. The infantry division had evolved along a 
path separate from that of the field artillery. Only occa- 
sionally had they been abie to coordinate their individ- 
ual doctrinal and tactical needs. The cost of new, ad- 
vanced weapon systems have proven too expensive 
to countenance restructuring along separate, often 
catch-up, developmental paths. (sdw) 
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Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 
New Land Battie for the Theater War Exercise. 
Master’s thesis. 
pay Ness. Jun 90, 114p Rept no. AFIT/GE/ENG/ 

1 


The Theater War Exercise (TWX) is a four day, theater 
level, two sided, airpower employment decision- 
making exercise run at the Air Force Wargaming 
Center, Maxwell AFB, Alabama. Decisions made by 
the exercise participants are fed into TWX’s air and 
land battle simulation programs, which then simulate 
the employment of the air power strategy, doctrine, 
and war fighting principles inherent in those decisions. 
TWX was limited for use as a potential joint exercise 
because of the existing land battle simulation. The old 
land battle was a standalone simulation whose only 
interface to the air battle was the passing of sortie in- 
formation through an intermediate database relation. 
Additionally, a carefully prepared programming script 
was used to ensure that the land units performed rea- 

. This made it impossible for the land game to 
react to the air play in any way except through a slow- 
ing of land units when on their preprogrammed paths. 
The goal of this thesis effort was a complete develop- 
ment of a new land combat model program. This was 
accomplished through a determination of the proper 
levels of player participation and the required level of 
aggregation for the land units. A six step object orient- 
ed design process was used along with application 
prototyping for program development. An aggregated 
interactive theater-level land combat model and its im- 
plementation in Ada is described. The model simulates 
doctrinal planning and decision making operations 
conducted at Army Group !evel. It provides credible 
land combat processes, unit movement and attrition, 
logistics, and intelligence based on player inputs, air- 
land unit interactions and terrain characteristics. (kr) 
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Army War Coll., Carlisle Barracks, PA. 

United States National Strategy in Panama. 

Study project. 

M. K. Evenson. 5 Mar 90, 108p 


The spectacle of the United States being defied by 
someone who was little better than a street thug in the 
fail of 1989 was the beginning of this paper. How did 
to the position where General Manuel Antonio 
Noriega could laugh at our threats. This paper reviews 
the stated U.S. national interests and then looks at 
several informed observers opinions of national strate- 
|S in Latin America. Next a strategic appraisal of 
anama is presented. This appraisal also looks at do- 
mestic politics which plays such a vital role in our strat- 
egy toward Panama. Following this a chronology of the 
crisis between the U.S. and General Noriega, culminat- 
ing in Operation Just Cause in December 1989. Addi- 
tionally the effects of the U.S. economic sanctions was 
detailed and an analysis of why our policy failed. An 
analysis of whether Operation Just Cause met the 
tests of the Weinberger Doctrine is also included. 
Based on the strategic appraisal and the differing 
views of the U.S. policy a national strategy for Panama 
is developed. This includes specific national objec- 
tives, and concepts and resources linked to these ob- 
jectives. (sdw) 
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AD-A223 094/4/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Reserve Component Overseas Deployment Train- 
ing: A Key instrument within the Elements of 


Study project. 
J. L. Luckett. 2 Apr 90, 54p 


Deployment of Reserve Component (RC) assets to 
execute overseas missions has played a major role in 
United States projections of national interests through 
the military element of power. The specific focus of this 
paper is to analyze the capability and effectiveness of 
humanitarian/civic action (HCA) and engineering de- 


ployments to United States Southern Command. Cate- 
gorical examination will include: (1) general back- 
ground and/or history of the elements of power and 
IC overseas training; (2) U.S. Latin American policy; 
(3) HCA es and evolution of RC involve- 
ment; (4) intent and objectives of the RC Overseas De- 
ployment Training (ODT) program; (5) roles, concepts 
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and funding overview; (6) assessments and results-- 
RC ODT; (7) conclusion and recommendations. Within 
the framework above, the author’s thesis is to increase 
use of RC military capabilities ——— support 
and combat service support (CS/CSS) assets. Addi- 
tionally, this paper addresses the idea that use of the 

C CS/CSS rich environment in the HCA roles has 
had only minimum impact on its potential. The current 
world order circumstances seem to dictate increased 
and broader use of the most experienced army units 
available--RC CS/CSS units. (sdw) 


052,385 

AD-A223 141/3/GAR PC A04/MF A01 
i Student Detachment, Fort Benjamin Harrison, 
Ground Force Concept for Low Intensity Conflict. 
(Final Report). 

Master’s thesis. 

J. N. Summe. Dec 89, 70p 


This thesis examines the trends in inter- and intra-state 
warfare, threats to U.S. security, and the current US 
warfighting concept. It then points out the deficiencies 
of the U.S. concept and develops a force structure to 
meet the changing nature of the threat as it applies to 
the U.S. Army. Keywords: Military forces United 
States; Low intensity conflict; U.S. National security; 
U.S. Army structure. Theses. (edc) 


052,386 

AD-A223 145/4/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

Analysis of Tank Gap in Military Balance between 
Republic of Korea and North Korea. 

Master’s thesis. 

D. H. Kim. Dec 89, 88p 


At present, some analysts advocate a reduction or 
withdrawal of U.S. troops from the Korean Peninsula 
and a return of all the rights of command to the ROK 
government. This will increase risk of another war on 
the Korean Peninsula. If war were to break out, Korea 
might be devastated economically, returning the 
people to the poverty levels of 1953. War on the 
Korean Peninsula might also lead to, or precipitate, an- 
other World War because the powerful allied nations 
(both U.S. and USSR) would participate in that war. 
Therefore, peace on the Korean Peninsula is very im- 
portant and can be achieved if the ROK and NK per- 
ceive each other as possessing balanced military 
strength. NK currently has superior military strength. 
So to maintain peace, if the U.S. were to withdraw, it 
would be necessary for the ROK government to in- 
crease defense spending. This thesis identifies the 
tank gap as a major factor of military strength and pro- 
vide some ideas to the ROK government for the mili- 
tary equipment modernizing plan. This thesis provides 
numerical quantitative assessment of the current bal- 
ance of tank forces between the ROK and NK, as well 
a dynamic assessment using the Lanchester combat 
model. Keywords: Tanks combat vehicles; South 
Korea; North Korea; Balance of power; Military budg- 
ets; Foreign military forces. Theses. (edc) 
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AD-A223 238/7/GAR PC A04/MF A01 
Army War Coll., Carlisle Barracks, PA. 
Future Role of the Army National Guard. 
Study project. 
M. Schuster, and A. A. Stovall. 10 Apr 90, 61p 


The Total Force Policy has made the Army National 
Guard (ARNG) an integral part of our national military 
strategy. Since its fruition the National Guard has con- 
ducted training throughout the world. The 1980’s were 
outstanding years for the Total Army and especially for 
the Army National Guard. There are many changes 
taking place throughout the world. The 1990s will be 
challenging and a years. This paper reviews the 
Guard’s history and addresses current issues facing 
the Army National Guard during a period of turbulence 
and rapid change. Future roles and missions for the 
1990’s are then postulated and explained. (SDW) 


052,388 

AD-A223 246/0/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Present Mobilization System for Reserve Compo- 
nents (RC) is Inadequate. 

Study project. 

B. E. Meredith. 2 Apr 90, 24p 


The mobilization system that exists today is predomi- 
nantly a reflection of the perceived needs for an ex- 


pansion of forces that would support a war in Europe 
or some other major national emergency for which the 
current active force would not be sufficient. Such a 
mobilization envisions a massive buildup of forces 
such as occurred before the United States entered 
World War II. The mobilization for ‘Vorld War Il ended 
with 89 combat divisions on active duty as compared 
to 18 divisions today. Some would argue that such a 
capability is still needed today and | would not dis- 
agree. However, | believe that the current mobilization 
system should be one which also allows for use of the 
reserve components in cases short of war or major na- 
tional emergency, without its present constraints. Even 
though the mobilization system has been changed by 
recent legislation to give the president more authority 
in use of the reserve components, in situations short of 
war and major national emergencies, it still lacks ‘fea- 
sible’ procedures for use of the reserve components in 
today’s most likely scenarios. (sdw) 
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AD-A223 248/6/GAR PC A03/MF A01 
Army War Coll., Carlisle Barracks, PA. 

Nineties and Beyond. 

Study project. 

|. F. Lamb. 12 Feb 90, 27p 


America is faced with the exciting prospect of existing 
in a world environment without the offensive threat of 
Soviet conventional warfighting dominance. While 
many military professionals are deeply concerned that 
the nation is reacting to political hyperbole, the Con- 
gress is preparing to dismantle the fighting machine 
we now have and spend the money elsewhere. The 
military must understand this historic national proclivity 
to eliminate standin 7 forces after a war has been won 
(the Cold War), and develop reasonable force struc- 
ture proposals for our civilian leaders to consider and 
then, hopefully, to fund. Two such proposals are of- 
fered: One for the Nineties and one for the 21st Centu- 
ry. Key to the analysis is forecasting the threat environ- 
ment so that each can be countered while maintaining 
a proper mix of active and reserve forces. The draw- 
down is inevitable, as Eastern Europe and the Soviet 
Union itself move to greater democratization. It is for 
military professionals to propose an appropriate array 
of forces to counter current and future threats so that 
American maintains the ability to operate freely in the 
international community. (sdw) 
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Army War Coll., Carlisle Barracks, PA. 

Close Air Support: Battle in the Fourth Dimension. 
Study project. 

E. H. Littlejohn. 7 May 90, 50p 


Few subjects concerning joint warfare evoke as much 
emotion as does Close Air Support (CAS). Although 
CAS was born at the Battle of Cambrai, in November, 
1917, it is a mission which has never matured to the 
satisfaction of many warriors. Whether one is viewing 
the subject from the perspective of the ground forces 
(the supported) or the air forces (the supporters), there 
are recurring threads of dissatisfaction which mar the 
tapestry of joint bayer ae | Even today, when ‘joint- 
ness’ is viewed as essential to success in military oper- 
ations, the issues inherent in CAS are being resurrect- 
ed and are taking on increased significance in light of 
reducing budgets and force structure. This paper will 
revisit many of the close air support issues, their gen- 
eses, their evolutions, their current status; and will 
reach some reasoned conclusions and recommenda- 
tions. | have attempted to base these on historical les- 
sons-learned and logic. However, let me ‘dispassona- 
tely’ proclaim at the outset that close air support has 
been shortchanged over the years, we don't have the 
correct assets (nor or we looking to develop the cor- 
(ea “ioe and our doctrine is fundamentally flawed. 
sdw 
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DE90010327/GAR PC A05/MF A01 

Sandia National Labs., Livermore, CA. 

User’s guide to the SCABBARD scenario language. 

Edition 2. 

aa and T. P. Tooman. May 90, 98p SAND- 
-8216 

Contract AC04-76DR00789 

Sponsored by Department of Energy, Washington, DC. 


SCABBARD is a discrete event simulation wargame 
that portrays battlefield actions in a corps area of oper- 
ation. The model addresses deep battle features such 





as mobility, logistics, and force interdiction. Current 
studies have addressed the military effectiveness of 
differing nuclear weapons, division rear area traffic, the 
mission effectiveness of conventional artillery muni- 
tions, and be Strategies. This document is a 
user’s manual for SCABBARD scenario language, 
which is the means that the analyst uses to direct the 
military actions the model simulates. (ERA citation 
15:033022) 
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PBS0-256231/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 

Kroenika Oever Stridsfoerioppsstudieverksamhe- 
ten vid FOA 2 Gri Inom Armens Studieom- 
rade Direkt Eld 1961-1987 (Survey of the Combat 
Course Studies at the National Defence Research 
Establishment Experimental Station, Grindsjoen 
within the Swedish Army’s Study Field Direct Fire, 
1961-1987). 

K. Edman. Jun 90, 19p FOA-C-20806-2.7 

Text in Swedish; summary in English. 


The aim of the report is to present a short review of the 
combat course studies concerning the infantry and 
armor tank-antitank combat area. The more important 
reports (published or soon to be published) are briefly 
presented in a secret report. The report deals mainly 
with the work at the National Defense Research Estab- 
lishment, Department of Weapons Systems, Effects 
and Protection, Division of Terminal Ballistics and Vul- 
nerability, even if the work is pursued in close coopera- 
tion with a variety of army authorities. 


Nuclear Warfare 
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AD-A222 692/6/GAR PC A11/MF A02 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

Analysis of the Morality of Intention in Nuclear De- 

— with Special Reference to Final Retalia- 
n. 

Doctoral thesis. 

J. A. Zink. 1990, 228p Rept no. AFIT/CI/CIA-90-14D 


Quite apart from its apparent political obsolescence, 
the policy of nuclear deterrence is vulnerable to attack 
for its seemingly obvious immorality. Nuclear war is 
blatantly immoral, and nuclear deterrence requires a 
genuine intention to resort to the nuclear retaliation 
which would precipitate such a war. Therefore, since it 
is wrong to intend that which is wrong to do, deter- 
rence is immoral. This thesis seeks to examine the 
nature of the deterrent intention as a means of verify- 
ing the soundness of the above deontological argu- 
ment. This examination is carried out by first suggest- 
ing an acceptable notion of intention in general and 
then, after analysing the views of deterrent intention by 
other writers, proceeding to demonstrate the unique- 
ness of that intention. Having done this, and having 
explored the possibility that deterrence need not con- 
tain a genuine intention to retaliate, the thesis moves 
on to suggest and defend a moral principle which 
states that endeavours requiring the formation of an 
immoral intention may nevertheless be moral. Called 
the Principle of Double Intention (and based on the 
Principle of Double Effect), it offers a method for the 
moral assessment of agents who form immoral inten- 
tions within larger contexts. By applying this principle 
to nuclear deterrence, it is demonstrated that agents 
who undertake such a policy may be morally justified in 
doing so, provided certain conditions are met. The 
thesis closes with a refutation of the objection that an 
agent cannot rationally form an intention (such as that 
required in deterrence) which he has no reason to 
carry out. (jhd) 
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Fraunhofer-Geselischaft zur Foerderun der 
Angewandten Forschung e.V., Freiburg im Breisgau 
(Germany, F.R.). 

| Study of the Flow Start-Up Process in Four 
Convergent-Divergent Nozzles. 
H. Reichenbach, and K. O. Opalka. Mar 90, 93p E3/ 
90, R/D-6229-A-01 
Contract DAJA45-89-C-0019 


Large blast simulators (LBS) are specialized shock 
tunnels for generating decaying blast waves such as 


are associated with nuclear explosions. Blast simula- 
tors ernploy convergent-divergent nozzles at the driver 
exit to retard the outflow of the high-pressure driver 
gas and generate long flow durations. The LBS nozzle 
design in this study differs from the nozzle design used 
in previous studies in that it has the flow-initiating dia- 
phragm mounted in the throat of the nozzle itself. 
When the diaphragm is ruptured, a shock forms and 
travels downstream into the divergent section, while a 
rarefaction fan travels upstream into the convergent 
section. No previous expeiimental research is known 
for this problem. Therefore, a shock tube test was pro- 
posed in which the diaphragm separating the high- 
pressure driver from the low-pressure driven section 
was mounted in the throat of a convergent-divergent 
nozzle which formed the transition from the driver to 
the driven section of the shock tube. The objectives of 
this investigation were: (1) to obtain optical records of 
the shock formation in the convergent-divergent 
nozzle immediately after rupturing the yo (2) 
to determine the influence of the cone angle and 
length of a divergent nozzle on the pressure signature 
in the expansion region behind the nozzle; and (3) to 
facilitate comparisons with one-, and two-dimensional 
hydrocode computations. The test set-up and the re- 
sults of this experimental study are presented and the 
most — findings are discussed. West Germa- 
ny. (EDC) 
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Lawrence Livermore National Lab., CA. 

= requirements for the next generation control- 
er. 

S. R. Patterson, V. E. Gross, and T. L. Williams. 27 
Apr 90, 41p UCRL-ID-103766 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
| ee Original copy available until stock is exhaust- 


The Department of Energy nuclear weapons complex 
relies heavily on manufacturing automation to provide 
a cost effective source of high quality, reliable weap- 
ons systems components. This document describes 
requirements within the DOE for an advanced real time 
controller. This controller is anticipated to satisfy com- 
plex developmental requirements for machine tool, 
measuring machine and robot controllers. The require- 
ments emphasize open architecture and general pur- 
pose, versatile software tools. The requirements detail 
the underlying hardware and software structures. A va- 
riety of potential applications are also discussed in 
order clarify the required versatility of acceptable de- 
signs. 22 refs. 
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DE90010841/GAR PC A04/MF AO1 
Pacific-Sierra Research Corp., Arlington, VA. 
Decision-analysis process to support verification 
technology research and development. 

T. P. McManus. May 89, 56p PSR-1952 

Contract AC01-88DP50066 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report describes the systematic decision-analysis 
process developed by Pacific-Sierra Research Corpo- 
ration (PSR) to evaluate all pertinent factors in the veri- 
fication technology R&D programmatic decisionmak- 
ing process. This decision-analysis process is aided by 
a commercial software program that allows quantita- 
tive evaluation of alternatives based on qualitative 
judgements of evaluators. 25 figs. (ERA citation 
15:032528) 
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AD-A222 669/4/GAR PC A03/MF A01 
Air Force Human Resources Lab., Brooks AFB, TX. 
CREW CHIEF: A Model of a Maintenance Techni- 
cian. 

Interim technical paper Dec 84-Feb 90. 

J. A. Easterly. May 90, 16p Rept no. AFHRL-TP-90- 
18 


CREW CHIEF is a 3-dimensional computer-aided 
design (CAD) model of a military maintenance techni- 


052,400 
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cian. The model is interfaced to existing commercial 
CAD systems used by aerospace manufacturers. 
CREW CHIEF enables designers to identify maintain- 
ability problems early in the weapon system design 
process hy analyzing the interaction between the 
maintenance technician’s oy capabilities and the 

ign requirements relat specific tasks. Key- 
wor Computer- 
i ; Ergonomics; Graphics; Maintenance; 


Anthropometry; Biomechanics; 
aided 
Models. (: 
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Societal Values and Their Effect upon the Military. 
Study project. $ 

J. J. Bahr. 30 Mar 90, 60p 


One of the most debated questions involving the U.S. 
military is the question of the proper relationship be- 
tween it and society. The debate seems to focus on 
three theories; convergence, divergence, or cautious 
limited linkage. The convergence presumes a 
total joining of military and civilian values systems. The 
divergence theory stresses professional isolation be- 
tween the military and society. The third theory is a 
combination of the first two; that is, a commitment 
within each society to common values while maintain- 
ing separateness and uniqueness. It is hard to imagine 
that in a democratic society there would not be a link- 
age between military values and societal values. Yet 
historians can easily point out that in America this link- 
age has not always existed, and when it did exist it was 
transparent. The evidence collected in this study 
project its that the association between the U.S. 
military American society was very distant in the 
late 1890s. However, by the 1950s the values of these 
two communities had converged. That convergence 
Still exists today. During the decades of the 1960s and 
1970s, this convergence was visible and surfaced for 
all to evaluate and j . So controversial was the link- 
age that it even a it into question the very profes- 
sionalism of the military. This paper explores the 
issues of linkage and professionalism. It will show that 
the military value system is one that is tied to the social 
fabric of American society. (SDW) 
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Foreign Currency Strategies: Why Are Our Hands 


Study project. 
M. L. Huston. 16 Apr 90, 28p 


This essay explores the advisability of developing an 
Army corporate strategy to ameliorate the effects of 
foreign currency fluctuation on the Army budget. Initial- 
ly there is a discussion of the current policies and regu- 
lations that govern the Army’s foreign current strategy. 
This is followed by an introduction and assessment of 
private sector tools that are used to offset the impact 
of adverse foreign currency fluctuations and to take 
advantage of favorable projections. Once these tools 
have been introduced, a proposal is put forth that 
would allow the Army to take advantage of a proactive, 
positive strategy using futures contracts rather than 
the current reactive policy that leaves foreign currency 
needs to the mercy of the daily foreign currency 
market. Arguments that the impact can easily be ad- 
sorbed by the federal budget and that the government 
should not be involved in speculation are rejected in 
favor of a strategy that recognizes the declining mili- 
tary b it. Foreign currency fluctuation should be 
mana so it has a positive rather than a negative 
influence on budget 2xecution. (sdw) 
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Will Tray Rations be Available for the Next War. 


Study project. 
F. M. Pitaro. 18 Mar 90, 36p 


There is an insidious problem with Tray Rations (T-Ra- 
tions). There aren’t enough to feed the Army should 
we go to war tomorrow. This lack of stockage is 
caused by inadequate demands being placed on the 
industrial base, yet the reasons behind the inadequate 
demands are because of problems with the Ration. 
One problem feeds on the other and unless they are 
fixed, both in supply and demand, the operational 
ration (the heart of the Army Field Feeding System 
(AFFS)) is in jeopardy. This study focuses on the 
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myriad problems associated with Tray Ration produc- 
tion and fielding. It attempts to give the reader some 
historical perspectives on T-Ration development, high- 
light fielding problems, and present solutions which are 
currently being implemented. Finally, recommenda- 
tions will be offered which may ensure that T-Rations 
are available for the next year. (sdw) 
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AD-A223 260/1/GAR PC A03/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Family Adaptation: Second Annual in Process 
Review. 

Final rept. Nov 86-Jun 88. 

Apr 90, 48p ARI-RN-90-20 

Contract MDA903-87-C-0540 


This report covers the progress and plans for Re- 
search Area 1 (Family Adaptation) of the Army Family 
Research Program. The report highlights three areas 
of research: (1) the family adaptation model and meas- 
ures, (2) developmental research (products and find- 
ings), and (3) the planned core extension research de- 
signed to address installation leadership practices, 
family adaptation to relocation, and iamily adaptation 
to separation. Keywords: Family adaptation, Family 
adaptation models, Relocation, Family separation, In- 
stallation leadership. (SDW) 
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AD-A223 265/0/GAR PC A04/MF A0Oi 
Research Triangle Inst., Research Triangle Park, NC. 
Army Family Policies and Practices: A Summary of 
Regulations, Letters, Pamphlets, and Circulars 
That Impact on Army Families. 

Final rept. Nov 86-Jan 90. 

M. Tankersley, K. Coolbaugh, and J. Barokas. May 
90, 75p ARI-RN-90-22 

Contract MDA903-87-C-0540 


This report on Army family policies and practices lists 
and abstracts those Army policies that affect Army 
families. In addition, the report summarizes selected 
Army Regulations (ARs), DA Pamphlets (DA PAMs), 
and Training Circulars (TCs) and categorizes them ac- 
cording to their impact on Army families. The five 
family impact categories used in this report are reloca- 
tion, separation, community service networks, spouse 
employment, and family support. Keywords: Army 
pone! policy, Family regulations, Personnel policy. 
(SDW) 
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Air & Space-Launched Missiles 


052,403 

N90-21181/4/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Feasibility of intercalated Graphite Railgun Arma- 
tures. 

J. R. Gaier, C. E. Gooden, D. Yashan, and S. Naud. 
Apr 90, 7p NAS 1.15:102546, NASA-TM-102546 
Presented at the 5th Symposium on Electromagnetic 
Launch Technology, Fort Walton Beach, Fl, 2-5 Apr 
1990; Sponsored by IEEE. 


Graphite intercalation compounds may provide an ex- 
cellent material for the fabrication of electro-magnetic 
railgun armatures. As a pulse of power is fed into the 
armature the intercalate could be excited into the 
plasma state around the edges of the armature, while 
the bulk of the current would be carried through the 
graphite block. Such an armature would have the de- 
sirable characteristics of both diffuse plasma arma- 
tures and bulk conduction armatures. In addition, the 
highly anisotropic nature of these materials could 
enable the electrical and thermal conductivity to be tai- 
lored to meet the specific requirements of electromag- 
netic railgun armatures. Preliminary investigations 
were performed in an attempt to determine the feasi- 
bility of using graphite intercalation compounds as rail- 
gun armatures. Issues of fabrication, resistivity, stabili- 
ty, and electrical current spreading are addressed for 
the case of highly oriented pyrolytic graphite. 
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Missile Launching & Support Systems 


052,404 

AD-A223 259/3/GAR PC A03/MF A01 
Range Cammanders Council, White Sands Missile 
Range, NM. 

Space Test Range. 

Special rept. 

J. Means. Dec 89, 33p 


This briefing reviews the total Space Test Range con- 
cept and reminds the Range Commanders that be- 
cause the Space Test Range is a global concept sup- 
ported by all three services, they are all involved in it. | 
was selected to give the briefing because | had initiat- 
ed the original concept, had the most experience in its 
evolution, and was currently serving as chairman of 
the Space Panel of the Multi-service Test Investments 
Review Committee (MSTIRC). This briefing reviews 
the need for the Space Test Range, examines the Test 
Resource Master Plan (TRMP) concepts, investigates 
the service proposals that were submitted to the 
Space Panel of the MSTIRC, shows the results of the 
MSTIRC review, and presents my ‘bottom line’ con- 
cerns. (rh) 


Missile Trajectories & Reentry 
Dynamics 


052,405 

AD-A222 846/8/GAR PC A03/MF A01 
Nielsen Engineering and Research, Inc., Mountain 
View, CA. 

Prediction of Unsteady Transonic Flow around 
Missile Configurations. 

D. Nixon, P. H. Reisenthel, T. O. Torres, and G. H. 
Klopher. 1990, 18p ARO-24788.2-EG 

Contract DAAL03-87-C-0008 

Pub. in AIAA/ASME/ASCE/ASHS/ASC Structures, 
Structural Dynamics and Materials Conference, Long 
Beach, CA 2-4 Apr 90. 


This paper is concerned with developing a method of 
predicting the unsteady pressure distribution on mis- 
siles at transonic and supersonic speeds. The con- 
cepts developed in this work are extensions of an earli- 
er analysis for steady flow. The approach is to make as 
much use of the existing technology as possible. The 
final goal is to develop a computer code capable of 
predicting the unsteady transonic flow about missiles 
for use in aeroelastic calculations or during maneuver. 
The present paper is an account of the second phase 
of the work, namely the preliminary development of an 
unsteady flow variant of the method. Keywords: Math- 
ematical prediction; Reprints. (edc) 


Surface-Launched Missiles 


052,406 

DE90010973/GAR PC A03/MF AN1 
Lawrence Livermore National Lab., CA. 

Carry Hard ICBM basing: A technical assessment. 
J. R. Harvey, A. B. Schaffer, R. Speed, and A. F. 
Todaro. 15 Nov 89, 20p UCID-21840, CTS-005-89 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_ Original copy available until stock is exhaust- 
ed. 


Carry Hard is a deceptive, multiple-aimpoint ICBM 
basing concept in which hardened, encapsulated mis- 
siles are shuttled among several thousand, low-cost, 
water-filled vertical shelters. Since most of the essen- 
tial launch and operational support equipment is car- 
ried with the missile (not provided with each shelter), 
the overall system costs are reduced. High system 
hardness permits relatively close shelter spacing, 
which in turn allows Carry Hard to be deployed on a 
comparatively small piece of land (a few hundred 
square miles) that could be removed from public 
access. Controlled access to the deployment area 
helps in maintaining concealment of the missiles 
among the sheiters. If concealment is successfully 
maintained, the system is believed to be survivable 
against plausible Soviet threats, regardless of whether 


attack-warning information is received or acted upon. 
Thus, Carry Hard holds high promise as a feasible, af- 
fordable, and survivable means of ICBM deployment, 
and a high priority should be given to developing the 
concept to the point that an informed decision on full- 
scale yiowy development can be made. 33 refs., 
4 figs., 5 tabs. (ERA citation 15:035718) 
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Cartography 


052,407 


AD-A222 675/1/GAR PC A08/MF A01 
Forschungsinstitut fuer Informations- Verabeitung und 
Mustererkennung, Karlsruhe (Germany, F.R.). 
Automatic Line Network Extraction from Aerial Im- 
agery of Urban Areas through Knowledge Based 
Image Analysis. 

Final technical rept. Nov 86-Aug 89. 

H. Fueger, K. Jurkiewicz, H. Kazmierczak, B. Nicolin, 
and W. Ott. Aug 89, 161p FIM-209, R/D-5679-EN- 
01, ETL-0568 

Contract DAJA45-86-C-0049 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Different methods for automatic detection of line ob- 
jects applied to aerial images to extract streets from 
urban scenes are investigated. First, test results 
achieved from two existing methods of low level iconic 
image processing by stream following (line tracking) 
and structured parallel operations (image filtering, fea- 
ture extraction) are given. Second, a medium level 
iconic image processing method developed for edge 
and area segmentation is described and results from 
image segmentation are presented symbolically. Then 
two preliminary approaches of high level symbolic 
processing by knowledge based blackboard oriented 
structure analysis are tested. One is originating with 
preprocessing by low level edge filtering, the other by 
medium level area segmentation. First results from the 
image understanding method for street network ex- 
traction are presented. Keywords: Geodesy, Images, 
Optics, Artificial intelligence, Automation, Line network 
extraction, Aerial imagery of urban areas, Mapping, Ex- 
traction of line objects, Phoenix, Bietigheim. (jg) 


052,408 


DE90010194/GAR PC A11/MF A01 
Lawrence Livermore National Lab., CA. 

Line simplification and digital cartographic data- 
bases. 

Thesis (M.A). 

H. Walker. Nov 89, 227p UCRL-LR-103168 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_ Original copy available until stock is exhaust- 
ed. 


This thesis examines one component of the carto- 
graphic generalization process, line simplification, and 
its implementation with computer technology. The ef- 
fectiveness of line simplification techniques in produc- 
ing useful maps from digital map data is studied. Many 
techniques have been proposed to simplify lines; sev- 
eral of these have been implemented here. The ap- 
proaches have been compared on their ability to sim- 
plify lines from two cartographic databases over both 
modest and extreme changes in scale. The compari- 
sons are based on the simplification of individual lines, 
on the production of complete maps, and on mathe- 
matical measures of performance. One promising 
technique is enhanced to overcome certain limitations 
which are apparent during extreme scale change. The 
effect of map projections on the performance of such 
techniques is considered. While much additional work 
is needed, this study indicates that line simplification 
techniques can extend the range of scales over which 
— cartographic databases can be utilized. 124 
refs. 





052,409 

N90-21447/9/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Geracao de Modelos de Grade Triangular Em Am- 
biente de Microcomputador (Generation of Trian- 
= Form Models in a Microcomputer Environ- 
ment). 

C. A. Feigueiras, C. A. Urashima, and M. 
lata Oct 89, 9p INPE-4974-PRE/ 


In Portuguese; English Summary. Presented at the 4th 
Latin American Symposium on Remote Sensing, Bari- 
loche, Argentina, 20-24 Nov 1989. 


A methology is presented to generate digital terrain 
models in a triangular irregular form. The methodology 
is implemented in a microcomputer IBM-PC like envi- 
ronment. To compensate the limitations of processing 
speed and main memory of this environment, data 
structures, and the memory need to be optimized to 
allow the program to work with large amount of sam- 
ples. An analysis of the time cost versus the amount of 
samples is performed. 


Forestry 


052,410 

DE90784859/GAR PC A05/MF A01 
Bundesministerium fuer Ernaehrung, Landwirtschaft 
und Forsten, Bonn (Germany, F.R.). 
Waidschadenserhebung 1988. (inquiry of forest 
decline 1988). 

2 Nov 88, 87p ETDE-mf-0784859 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The results of the annual requiry in 1988 of the extend 
of forest decline in the Federal Republic of Germany 
are presented. The results show the differences be- 
tween the different countries, and are reported for 
each main tree species. (KG). 


052,411 

DE90784862/GAR PC A17/MF A01 

GKSS - Forschungszentrum Geesthacht G.m.b.H., 

Geesthacht-Tesperhude (Germany, F.R.). 

Forschungsprogramm Waldschaeden am Standort 

‘Postturm’, Forstamt Farchau/Ratzeburg. (Re- 

search program forest decline at the site ‘Post- 

turm’, forest district Farchau/Ratzeburg). 

— and W. Michaelis. 1988, 382p GKSS-88/ 
55 

In German. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


At the site ‘Postturm’, forest district Farchau/Ratze- 
burg, an interdisciplinary research programme on 
‘forest decline and air pollution’ is carried through. 
Three field stations have been set up to measure inor- 
ganic and organic pollutants and to perform physiolog- 
ical experiments in the tree-tops. Biological and chemi- 
cal studies on needles, wood and fine roots of old 
growth spruce as well as soil-chemical analyses serve 
to examine how far relationships between environmen- 
tal pollution and impacts on the trees exist. Moreover, 
the wood properties of physiologically affected spruce 
are to be determined and population-genetical aspects 
will be considered. Separate abstracts were prepared 
for 22 papers in this report. (orig./KG). 


052,412 

DE90785003/GAR PC A10/MF A01 
Landesanstalt fuer Immissionsschutz des Landes 
Nordrhein-Westfalen, Essen (Germany, F.R.). 
Experimentelie Untersuchungen der LIS zur Aufk- 
laerung moeglicher Ursachen der neuartigen 
Waldschaeden. (Experimental studies by LIS for 
the purpose of investigating the possible causes 
of the recent forest decline). 

G. H. M. Krause, and B. Prinz. 1989, 217p LIS-80 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Several fumigation experiments under field and labora- 
tory conditions with coniferous as well as deciduous 
plants were carried out. Deciduous trees turned out to 
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be more sensitive than conifers and the following row 
of sensitivity based on visible injury was derived: Fagus 
sylvatica > Quercus robur > Acer platanoides > 
Pinus nigra > Pinus strobus > Picea abies > Abies 
alba. Ozone concentrations of 150-200 (mu)g m(sup - 
3) lead to visible injury, a reduction in chlorophyll con- 
tent and photosynthetic activity in beech and acer after 
20 days of continuous fumigation. Similar effects were 
observed in Norway spruce only when concentrations 
exceeded markedly 200 (mu)g m(sup -3). There is indi- 
cation that ozone stimulates magnesium content and 
increases nitrate content of needles. No major growth 
effects were observed. Ozone effects on all species 
were increased under a regime of high light intensity, 
relative humidity and low nutrient content of soil. Low 
soil water conditions enhanced effects further. Com- 
bined application of ozone and acidic fog/rain in- 
creased cation leaching such as of magnesium, calci- 
um and manganese from needles of Norway spruce. 
Leaching rate was increased with ozone concentra- 
tion, H(sup +)-ion concentration of fog, time sequence 
of ozone and fog episodes, low vitality of trees as well 
as low soil nutrient content. Results from these experi- 
ments allow to draw the resumee that of all gaseous 
air pollutants, ozone is far the most important one and 
can cause adverse effects in concentrations meas- 
ured in areas with novel forest decline directly or indi- 
rectly by increased leaching due to acidic deposition 
and thus has still to be considered as a major causa- 
tive agent. (orig./ MG). 


052,413 

DE90792554/GAR PC AO5/MF A01 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Projekt Europaeisches Forschungszentrum 
fuer Massnahmen zur Luftreinhaltung. 
Nachkommenschaftspruefung von Fichtenbes- 
taenden des Schwarzwaldes (Herkunftsgebiete 
840 08 und 840 09) mit den Zielen: 1. Verbesserung 
der Immissionstoleranz. 2. Erhaltung der Genres- 
sourcen geschaedigter Hochlagenbestaende 
('Genbank’). (Progeny test of Norway Spruce 
stands in the Black Forest (areas of origin 840 08 
and 840 09) aiming at: 1. Improvement of immis- 
sion tolerance. 2. Conservation of genetic re- 
sources of damaged stands in high altitudes 
(‘Gene Bank’)). 

A. Franke, and M. Konnert. Mar 90, 95p KFK-PEF-60 
In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Considering continuous forest damage caused by air 
pollutants a progeny test of Norway Spruce stands 
(Picea abies (L.) Karst.) of the Black Forest was start- 
ed in 1985. New facts about indigenous stands are ex- 
pected as well as facts about vitality, fitness and per- 
haps immission tolerance of the tested stands. First 
measures for preserving genetic diversity of Norway 
Spruce in the Black Forest were taken. The results of 
seedling identification-tests, early tests and isozyme 
analysis are presented and interpreted. The project will 
be continued. (orig.) With 4 figs., 23 tabs., 56 refs. 
(ERA citation 15:033233) 


052,414 

MIC-90-03119/GAR PC E12/MF E01 
Canadian Wildlife Service. State of the Environment 
Reporting Branch. Strategies and Scientific Methods 
Division, Ottawa (Ontario). 

Use of indicators to show the state and recent 
wae in sustainable development: A forestry pilot 
study. 

Technical report series no. 11. 

G. Sheehy. c1989, 110p 


Results of a forestry pilot study conducted to imple- 
ment the concept of sustainable development indica- 
tors. The sustainable development indicators concept 
was investigated as part of Environment Canada’s 
state of the environment (SOE) reporting program, es- 
tablished to provide information on the status and 
trends of environmental quality and natural resource 
use. The report describes the approach taken and pro- 
vides definitions of the terms used; discusses trends in 
sustainability for forest harvesting and renewal, the ef- 
ficiency of resource use, the environmental effects of 
forestry, and genetic conservation; and presents con- 
clusions. Data covers the last 20 years. 


052,415 

MIC-90-03131/GAR PC E07/MF E01 
Canadian Forestry Service, St. John’s (Newfound- 
land). 


052,419 


Forestry 


Forest nursery production and shipments in the 
Maritimes, 1988. 

Technical note no. 223 (Annual). 

R. D. Hallett, L. J. Lanteigne, and T. W. Burns. 
c1990, 8p 


Short description of forest nursery production, the At- 
lantic forest nursery crop advisory committee and its 

als, the stock quality testing and training facility, and 
acilities in Newfoundland and Labrador. 


052,416 

MIC-90-03204/GAR PC E07/MF E01 
— Forest Research Centre, Edmonton (Alber- 
ta). 

Prairie Federal-Provincial Nurserymen’s Meeting: 
Proceedings. 

Information report no. -X-307. 

|. K. Edwards. c1989, 97p SSC-FO46-12/307E, 
ISBN-0-662-16779-1 

Prairie Federal-Provincial Nurserymen Meeting (1987: 
Indian Head, Sask.) 


In 1987, the 13th federal-provincial nurserymen’s 
meeting was held for prairie forest tree nursery person- 
nel to facilitate technology transfer between research- 
ers and operational staff, exchange ideas, and solve 
production problems to enhance the quality of nursery 
stock. Papers were presented on seedling culture, 
vegetation management, and cold storage, three of 
the most important activities in prairie nursery oper- 
ations. Production summaries from various nurseries 
are presented and research activities that were visited 
at oo Shelterbelt Centre in Indian Head are de- 
scribed. 


052,417 

MIC-90-03205/GAR PC E07/MF E01 
cane Lakes Forestry Centre, Sault Sainte Marie (On- 
tario). 

Sowing and planting shagbark and bitternut hicko- 
ries on former farmiand in southern Ontario. 
Information report no. O-X-403. 

F. W. Von Althen. c1990, 21p SSC-FO 46-14/403E, 
ISBN-0-662-16813-5 


Six species of hickory occur naturally in southern On- 
tario. Of these, shagbark and bitternut are fairly 
common, while the other species are relatively rare 
and are confined to the most southerly parts of the de- 
ciduous forest region. Interest has been growing in 
these species because of their economic and agricul- 
tural value. Both shagbark and bitternut hickories were 
sown or planted in former fields near Parkhill, Middle- 
sex County, Ontario and growth rates and survival 
were evaluated after 5 years. This report presents the 
results of the evaluation. 


052,418 

MIC-90-03323/GAR PC E17/MF E01 
Ontario Ministry of Natural Resources, Thunder Bay. 
Northwestern Ontario Forest Technology Develop- 
ment Unit. 

Growth and yield of northwestern Ontario boreal 
= forest species: An annotated bibliog- 
raphy. 

Technical report no. 31. 

W. Bell, C. J. Hanmore, and A. J. Willcocks. c1989, 
224p 


Annotated meng ct for growth and yield of North- 


western Ontario boreal forests, concentrating on jack 
pine, lodgepole pine, red pine, black spruce, and white 
spruce. Articles pertaining to species related to North- 
western Ontario boreal conifers are also included. Of 
the 14 subject areas covered, the main emphasis was 
placed on growth and development, spacing, thinning, 
fertilization, and wood quality. Bibliographies are ar- 
ranged in alphabetical order by author. Indices are 
given for author and key species and subject. 


052,419 

MIC-90-03360/GAR PC E07/MF E01 
Algonquin Forestry Authority, Huntsville (Ontario). 
— Forestry Authority (Ont.): Annual report 
1988-89. 


c1989, 32p 
Text in English and French (Bilingual). 


Annual report of the Authority, giving an overview of 
the year’s activity, strategies of forest management in 
the park, results of operations, logging operations, 
sales, and product distribution. A financial statement is 
included. 
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052,420 

MIC-90-03482/GAR PC E07/MF E01 
New Brunswick Dept. of the Environment, Fredericton. 
Environmental monitoring of forestry control op- 
erations: 1988 report. 

Annual publication. 

W. A. Sexsmith. c1989, 48p 


This multi-disciplinary compilation is concerned mainly 

the environmental monitoring of the spruce bud- 
worm and forest herbicide aerial spray operations in 
New Brunswick in 1988. This report consists of 9 re- 
ports dealing with operational, research and regulatory 
aspects of both spray programs. Pesticides investigat- 
ed are fenitrothion and Bacillus thuringiensis, glypho- 
sate, hexazinone, triclopyr, sulfometuron-methyl and 
metsulfuron-methyl. 


052,42 

MIC-90-03566/GAR PC E07/MF E01 
Saskatchewan Agriculture and Food, Regina 
(Canada). 

Browning of evergreens. 

Farm facts. 

c1990, 2p 


Short description of the causes of browning of ever- 
greens, including natural autumn needieshed, winter 
browning or dessication, drought, salt, herbicides, 
spider mites, mechanical, transplant shock, dogs, and 
diseases. Methods of control for each are given. 


052,422 

MIC-90-03578/GAR PC E07/MF E01 
Saskatchewan Research Council, Saskatoon. 

Tree growth responses to changes in the physical 
and chemical climate and methods to assess eco- 
nomic consequences. 

J. Maybank, E. E. Wheaton, and G. C. Van Kooten. 
c1989, 26p 


Discussion of the search for and assessment of appro- 
priate methodologies for climatic change impact as- 
sessment for the boreal forest of the Prairie provinces 
and the Northwest Territories and for the forest indus- 
try in these areas. Climate change scenarios are clas- 
sified and some of their advantages and disadvan- 
tages are assessed, along with the implications of rele- 
vant methods and findings. A system design is applied 
to demonstrate and evaluate the linkages and feed- 
backs among components, including the economic 
component. 


052,423 

MIC-90-03677/GAR PC E07/MF E01 
Quebec Ministere de |’Energie et des Ressources. 
Quebec’s forest resources and industry: Statistical 
information, 1986-87. 

Annual publication. 

c1987, 58p ISBN-2-550-17945-5 

Text in English and French (Bilingual). French ed. 


Description of the geography and area of the forests in 
Quebec, along with administrative boundaries of both 
private forests and Crown land, types of ownership 
and tenure, and forest cooperatives. An inventory of 
commercial forests is given for both area and gross 
merchantable volume. Data is included on treatment 
for spruce budworm and other insects and diseases, 
forest fires, annual allowable cut and harvest, trans- 
portation of lumber to mills, reforestation, and imports 
and exports of roundwood and chips. Data is also in- 
cluded on other sectors of the forest industry such as 
the sawmill industry and the veneer and plywood in- 
dustry, economic indicators, and the importance of the 
forest sector in Quebec’s economy. 


052,424 

PB90-245051/GAR PC A06 
North Central Forest Experiment Station, St. Paul, MN. 
Indiana’s Timber Resource, 1986: An Analysis. 
Forest Service resource bulletin. 

J. S. Spencer, N. P. Kingsley, and R. V. Mayer. 24 
Apr 90, 107p FSRB-NC-113 


Contents: Forest Area Gains; Some Timberland 
Changed Use by 1986; More Timberland in Knobs 
Unit; le-Beech Forest Type Most Extensive; Saw- 
timber Stands Predominate; Fifty-two Percent of 
Stands Less Than 50 Years Old; Nonindustrial Owners 
Dominate; Average Site Index is 81 Feet; Two Percent 
of Timberland in Plantations; Number of Growing- 
Stock Trees increased; Timber Volume Gains; Almost 
Half of Volume in Knobs Unit; Most Timber Volume in 
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Hardwoods, Especially Oaks; Volume of All Classes of 
Timber is 6.1 Billion Cubic Feet; Largest Volumes in 
Stands —_ 41 to 60 Years; Eighty-five Percent of 
Growing-Stock Volume is Privately Owned; Quaiity of 
Sawtimber is Low; Volume of Growth Gains; Potential 
Growth Estimated; Mortality Triples Between Surveys; 
Timber Removals Gain by 43 Percent; Biomass Esti- 
mated; Future Timber Supply Projected; Forest Prod- 
ucts Important to the Economy; Nontimber Resources 
Discussed 


052,425 
PB90-248576/GAR PC A03/MF A01 


—— Forest Experiment Station, Asheville, 


Research Directions in the Study of Timber Mar- 
kets and Forest Policies. 

Forest Service general technical rept. 

D. H. Newman, and D. N. Wear. May 90, 26p 
FSGTR-SE-62 


Research on the economics of forest production and 
timber supply has been prolific, especially over the 
past 10 years. A synthesis of this literature defines re- 
search progress to date and also defines research di- 
rections. Research is proposed under four topic areas: 
(1) aggr — production functions for forestry, (2) 
wood products technologies and derived demands for 
timber products, (3) timber market models, and (4) 
market imperfections, including industrial organization, 
externalities, and risk. 


052,426 
PBS0-248584/GAR PC A03/MF AO1 
— Forest Experiment Station, Asheville, 


Likelihood of Timber Management on Nonindus- 
trial Private Forests: Evidence from Research 
Studies. 

Forest Service — technical rept. 

R. J. Alig, K. J. Lee, and R. J. Moulton. Mar 90, 22p 
FSGTR-SE-60 


The research on timber management tendencies by 
nonindustrial private forest owners is reviewed, and 
government programs are found to contribute both to 
planting and harvesting activities. 


052,427 

PB90-251992/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Relationship of Fuel Size and Spacing to Combus- 
tion Characteristics of Laboratory Fuel Cribs. 
Forest Service research paper. 

H. E. Anderson. Jul 90, 12p FSRP/INT-424 


Flaming combustion in cribs of large woody fuels, 
thickness 5cm or greater, is not sustained when fuel 
spacing ratio, fuel edge-to-edge separation distance to 
fuel thickness, is greater than 3:1. The flame length 
associated with the large-fuel burning rate was found 
to drop rapidly when the large-fuel spacing ratio in- 
creases beyond 2.23:1. This supports the critical spac- 
ing assigned in the large-fuel subroutine burnout of Al- 
bini’s fire modeling program. 


052,428 

PBS0-252958/GAR 

Sveriges Lantbruksuniversitet, 
Forest Soils. 

Quantity, Decomposition and Nutrient Dynamics 
of Litterfall in Some Forest Stands at Halebaeck, 
Southern Sweden. 

M. B. Johansson, and C. Graells. 1989, 30p ISBN- 
91-576-3971-X, REPT-62 

Sponsored by National Swedish Environment Protec- 
tion Board, Solna. 


Four forest sites (stands of spruce, alder/birch and 
beech and a clearcut) situated in the south of Sweden, 
and thereby exposed to large amounts of acidic air pol- 
lutants, are described according to litter production, 
litter decomposition and nutrient release. The annual 
litterfall (means from two years) ranged from 3400 kg/ 
ha in the 30-year-old alder/birch forest to 4100 kg/ha 
in the 70-year-old spruce stand. The litterfall amounted 
to 3700 kg/ha in the 100-year-old beech forest. Of the 
nutrients returned annually to the forest floor by the 
litterfall, nitrogen and calcium were the most abundant. 
The deposited amounts of these elements were gener- 
ally highest in the alder/birch forest. 


PC A03/MF A01 
Uppsala. Dept. of 


052,429 
PB90-253212/GAR PC A03/MF A01 


Southern Forest Experiment Station, New Orleans, LA. 
Forest Statistics for Southwest-North Alabama 
Counties, 1990. 

Forest Service resource bulletin. 

W. H. McWilliams, P. E. Miller, and J. S. Vissage. Jun 
90, 36p FSRB-SO-153 

See also PB83-251314. 


Southwest-North Alabama remains as the State’s emi- 
nent timber-producing region, as well as a major 
source of other forest-reiated resources. Forest man- 
agement activity has intensified substantially over the 
past two decades, particularly the management of pine 
stands. This trend is illustrated by a two-fold increase 
in the area of artificially-regenerated pine stands and 
an improvement in general stocking characteristics. 
The “— ion continues to satisfy a high demand for 
timber. The softwood growth-to-removals relationship 
is tight, but has improved since the previous inventory 
period. The margin of hardwood growth over removals 
has narrowed over the past eight years due to a 44 
percent increase in removals. A decrease in the area 
of hardwood-type timberland and a decrease in the 
volume of pole-sized hardwoods su uggest the need for 
— monitoring of the hardwood resource in the 
uture. 
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PB90-253295/GAR PC A07/MF A01 
Office of ae Assessment, Washington, DC. 
Forest Service Planning: Setting Strategic Direc- 
tion Under RPA. 

E. M. Kennedy, and C. E. Miller. Jul 90, 147p OTA-F- 
441 


The special report assesses the national planning 
process established under the Forest and Rangeland 
Renewable Resources Planning Act of 1974. The 
report evaluates the U.S. Forest Service’s efforts and 
identifies the problems and possible solutions for 
making the planning process and results useful to 
Congress and the public. The report also addresses: 
economic analysis; biological and ecological data- 
bases, Forest Service research and cooperative as- 
sistance programs; linkages to local planning and to 
budgeting; public participation; and the matter of stra- 
tegic planning. 
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PB90-253600/GAR PC A02/MF A01 
North Central Forest Experiment Station, St. Paul, MN. 
Pulpwood Production in the Lake States, 1989. 
Forest Service research note. 

R. L. Hackett. 1990, 6p FSRN-NC-352 

See also PB89-224745. 


The Lake States pulpwood production climbed to a 
record 8.54 million cords in 1989. Pulpwood produc- 
tion is shown by county and species group in Michigan, 
Minnesota, and Wisconsin. 
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PB90-253618/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Antiaggregative Effect of Verbenone on Response 
of the Mountain Pine Beetle to Baited Traps. 

Forest Service research paper. 

R. F. Schmitz, and M. D. McGregor. Jul 90, 13p 
FSRP/INT-423 


Response of the mountain pine beetle (MPB) (Den- 
droctonus ponderosae Hopkins) to Lindgren funnel 
traps baited with a commercial lure, alone and in com- 
bination with verbenone, an aggregation-inhibiting 
pheromone, was measured in a lodgepole pine (Pinus 
contorta var. latifolia Engelm.) stand in Utah. The pur- 
pose of the test reported here was to assess the an- 
tiaggregative effect of the (-)-enantiomer of verbenone 
when added to the standard commercial MPB lure, 
consisting of exo-brevicomin, trans-verbenol, and myr- 
cene, on response of MPB populations. More specifi- 
cally, the test sought to determine if the anticipated 
reduction in MPB trapped would warrant further testing 
of verbenone for use in preventing MPB infestations in 
high-value stands, such as those in riparian zones, 
campgrounds, and critical big game habitat. Results 
from the test eee that verbenone, when deployed 
prior to beetle flight, offers considerable promise for 
interfering with the aggregation behavior of MPB popu- 
lations and preventing them from reaching unaccept- 
able levels, especially in high-value stands. 
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PB90-256165/GAR PC A03/MF A01 
Sveriges Lantbruksuniversitet, Uppsala. Faculty of 
Forestry. 

Matrix Growth Model of the Swedish Forest. 

O. Salinaes. c1990, 27p ISBN-91-576-4174-9, 
STUDIA FORESTALIA SUECICA-183 


An area forest matrix model was developed and in- 
tended for use as a tool for modelling forest yield in an 
integrated forest sector model. The model was esti- 
mated from data from the Swedish National Forest 
Survey. Log-linear models are used in the estimation 
of transition probabilities. By comparison with another 
growth model, the matrix model generates reasonable 
growth levels and growth patterns. General character- 
istics of the model and the matrix concept are ana- 
lyzed and discussed. In general, the model is consid- 
ered suitable for implementation in integrated forest 
sector modelling. (Copyright (c) 1990 Swedish Univer- 
sity of Agricultural Sciences, Uppsala.) 
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Air Force Environmental 
Center, Scott AFB, IL. 
Conditional Climatology of Ap: The Relationship 
between Solar Flares and Geomagnetic Storms. 

D. L. Wilson, and R. T. Edson. Feb 90, 104p Rept 
no. USAFETAC/TN-90/001 


This report documents a study of USAFETAC’s optical 
solar flare database and its relationship to Gottingen’s 
planetary geomagnetic index (Ap). The study was 
based on solar flare data with an 11-year period of 
record ( 375 to 1986--Solar Cycle 21). After solar 
flares and Ap indices were studied separately, more 
than 27,000 flare reports were merged with 3-hour Ap 
values for 7 days after each flare. The resultant data- 
set was analyzed with respect to certain flare charac- 
teristics (such as importance, brightness, duration, 
solar location, and phase of the solar cycle) to find the 
best predictor of geomagnetic storming. The results 
were summarized in contingency tables (provided in 
Appendix B) for use as solar forecasting aids. Some 
flares were found to have more of an influence on the 
Earth’s geomagnetic field than others. Of all the fea- 
tures studied, a flare’s importance and location on the 
disk seemed to be best predictors of geomagnetic 
storming. Keywords: Climatology, Solar flares, Solar 
disturbances, Sunsports, Solar activity, Solar atmos- 
phere, Solar forecasting, Geomagnetic storm. (JHD) 
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Scripps Institution of Oceanography, La Jolla, CA. 
Absolute Measurements of Gravity. 

Final rept. 25 Apr 86-24 Jul 89. 

M. A. Zumberge, and G. S. Sasagawa. Jul 89, 21p 
GL-TR-90-0045 

Contract F19628-86-K-0020 


The Institute of Geophysics & Planetary Physics 
(IGPP) has completed a two-phase three-year pro- 
om of absolute gravity research and development. 

he development phase included modifications to an 
existing absolute gravity meter. Our goal was to incor- 
porate state-of-the-art technology and portability while 
maintaining meter accuracy. The research phase in- 
cluded both field testing of the modified meter and the 
establishment of new absolute gravity sites. In particu- 
lar, we were able to survey absolutely a series of close- 
ly spaced sites along existing calibration lines. Key- 
words: Absolute gravity meters; Gravity; Interfero- 
meters; Acceleration; Falling bodies; California; Free 
fall retroreflectors. (edc) 
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AD-A222 810/4/GAR PC A03/MF A01 
MITRE Corp., McLean, VA. Jason Program Office. 
Effects of Small-Scale Heterogeneities on Region- 
al Propagation. 

Technical rept. 

S. M. Flatte. 21 Jan 90, 28p Rept no. JSR-89-151 


Regional seismic-wave propagation at frequencies 
above 1 Hz is described in terms of ray theory, and the 
effects of small-scale heterogeneities are described 
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Statistically by means of the modern theory of wave 
propagation through random media. Observed fea- 
tures of regional propagation, such as the complexity 
of waveforms over tens or hundreds of seconds, the 
sensitivity of this complexity to the location of source 
or receiver, and the spread in arrival angles of waves 
at a receiving array, are explained by this propagation 
model. Keywords: Propagation; Heterogeneities; Seis- 
mic waves; Crustal waveguide. (jhd) 
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AD-A222 910/2/GAR PC A99/MF E06 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Geologic Interpretation of Gravity Anomalies. 

B. A. Andreyev, and |. G. Kiushin. 19 Apr 90, 902p 
Rept no. FTD-ID(RS)T-0202-88 

Partially edited machine trans. of mono. Geologiches- 
koye Istolkovaniye Gravitatsionnykh Anomaliy, Lenin- 
grad, 1965 p1-495. 


This Russian textbook provides a sufficiently complete 
and systematic illumination of physico-geologic and 
mathematical aspect of complex problem of interpre- 
tation of gravity anomalies. The rational methods of lo- 
calization of anomalies are examined in detail. All 
methods of interpreting | feo anomalies are de- 
scribed which have found successful application in 
practice. Also given are ideas of some new methods of 
the interpretation of gravity anomalies, the prospects 
for further development and industrial testing. Numer- 
ous practical examples to interpretation are given. Par- 
tial Contents: Bases of gravitational field theory; Phy- 
sico-geologic bases of gravitational prospecting; Prin- 
ciples of geologic interpretation of gravity anomalies; 
Conversions and calculations of anomalies; Interpreta- 
tion of gravity anomalies for bodies of correct geomet- 
ric form and for bodies of arbitrary form; Geologic inter- 
pretation of the results of regional gravitational photo- 
graphing; Searches and prospecting of oil- and gas- 
bearing structures and of deposits of ore and nonme- 
talliferous useful minerals. Keywords: Russian transla- 
tions. (edc) 
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AD-A223 107/4/GAR PC A04/MF A01 
Ohio State Univ., Columbus. Dept. of Geodetic Sci- 
ence and Surveying. 

Role of the Topography in Gravity Gradiometer 
Reductions and in the Solution of the Geodetic 
Boundary Value Problem Using Analytical Down- 
ward Continuation. 

Final rept. 1 Apr 86-30 Sep 89. 

Y. M. Wang. Sep 89, 55p OSU/DGSS-RF-765306/ 
718188, GL-TR-90-0001 

Contract F19628-86-K-0016 


The effect of topography on gravity gradient data is 
considered and the effect of topography on the solu- 
tion of the geodetic boundary value problem by using 
analytical downward continuation is also investigated. 
The validity of solving Molodensky’s problem by using 
the analytical downward continuation is inspected. 
Even though it has been shown that the analytical 
downward continuation solution is equivalent to Molo- 
densky’s solution which is considered theoretically 
perfect, a very small topographic effect exists. This 
effect is trivial and can be neglected in the numerical 
computations. It is also shown that a spherical har- 
monic expansion cannot exactly represent the disturb- 
ing potential outside the Brillouin sphere and nearby 
the earth at the same time. If the points are nearby the 
earth (between the Brillouin sphere and the earth’s 
surface), there is a topographic effect to the geopoten- 
tial represented by a spherical harmonic expansion 
whose coefficients are determined by using the gravity 
anomalies analytically downward continued onto the 
ellipsoid. This effect is the same as the solving of the 
Molodensky’s problem by using the analytical down- 
ward continuation. The convergence problem of the 
analytical downward continuation is also investigated 
under planar approximation. It is shown that the - 
ward continuation is convergent almost everywhere, 
except at the infinite point of the circular frequency 
omega = infinity. This is important for geopotential 
modeling. Gradiometers. (edc) 
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California Univ., San Diego, La Jolla. Inst. of Geophys- 
ics and Planetary Physics. 
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Analysis of Seismic Data Collected Near the East- 
ern Kazakh and Nevada Test Site. 

Final rept. 29 Apr 88-28 Jul 89. 

H. Gurrola, J. B. Minster, H. Given, F. Vernon, and J. 
Berger. 31 Aug 89, 51p GL-TR-89-0230 

Contract F19628-88-K-0026 


Seismographic stations were operated for several 
months during 1987 at 3 sites within 250 km of the 
Kazakh Test Site in the USSR and through most of 
1988 and early 1989 at 3 sites within 250 km of the 
Nevada Test Site. The Soviet sites included Karkara- 
linsk, Bayanaul, and Karasu, and the US stations were 
located at Nelson, NV, Deep Springs, CA, and Troy 
Canyon, NV. All 6 stations were equipped with high- 
frequency, three-component surface (1-80 Hz) and 
borehole (.2-80 Hz) instruments. We have analyzed 
nearly 2,000 recordings of ambient ground noise col- 
lected at the US stations and have systematically reex- 
amined several hundred noise measurements from the 
USSR sites to compare surface and borehole noise 
levels among the 6 locations. Wind speed was record- 
ed during most of the deployment at each site, making 
possible a comparison of noise levels at each station 
as a function of wind speed. The operational periods 
yielded data covering a reasonable ee of mete- 
orological conditions, although the overall duration of 
occupation of each site was too short to permit a reli- 
able characterization of seasonal noise variations. 
Conclusions include: (1) In general, noise levels in the 
boreholes were affected by wind conditions to a much 
smaller degree than were the surface emplacements. 
(2) Wind did not become a noticeable source of noise 
at the surface emplacements until a minimum wind 
speed was reached (typically 4 to 5 m/sec). Keywords: 
Seismic noise. (edc) 
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Design of a gun system for in-situ compressive 
strength measurements. 

7 — and J. A. Charest. Nov 89, 59p UCRL- 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
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products. 


This report summarizes a six-month effort aimed at de- 
veloping concepts and preliminary designs of a re- 
motely operated gun system that can be lowered into a 
main emplacement hole. The gun will perform penetra- 
tion tests which produce in-situ compressive strength 
data for the geological materials surrounding a nuclear 
device. Such information is needed to support the 
modeling of the containments of nuclear explosions. 2 
refs., 18 figs., 2 tabs. (ERA citation 15:033037) 
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Princeton Univ., NJ. Plasma Physics Lab. 

Kinetic theory of geomagnetic puisations: |. Inter- 
nal excitations by energetic particles. 

L. Chen, and A. Hasegawa. May 90, 33p PPPL-2691 
Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Motivated by recent satellite observations, we have 
carried out a comprehensive theoretical analysis on 
the generation of hydromagnetic Alfven waves in a re- 
alistic magnetospheric plasma environment consisting 
of a core and an energetic components. Our theoreti- 
cal formulation employs the gyrokinetic equations and, 
thus, retains nonuniform plasma equilibria, anisotropy, 
finite Larmor radii, eo) trapping as well as wave- 
particle interactions. A set of coupled equations for 
transverse and compressional magnetic perturbations 
is derived and analyzed for its stabilities assuming 
interchange stable equilibrium distribution functions. 
Our findings are compressional and tranverse shear 
Alfven oscillations are generally coupled in realistic 
plasmas. In the decoupled limit, for the compressional 
wave branch, one recovers the drift-mirror instability 
due to the Landau resonances and (tau) (equivalent 
to) 1 + 4 (pi)((partial derivative)P(sub (perpendicu- 
lar))/B(partial derivative)B) < 0. Here, P(sub (perpen- 
dicular)) = P(sub (perpendicular))((psi),B) is the per- 
pendicular pressure and (psi) is the magnetic flux func- 
tion. For the decoupled transverse shear Alfven 
branch, one obtains the drift Alfven ballooning instabil- 
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ity due to the Landau resonances and free energy of 
the pressure gradient for (tau) > 0. For both branches, 
the most unstable modes have antisymmetric struc- 
tures and propagate in the diamagnetic drift direction 
of the energetic ions. Finite coupling can be shown to 
further enhance the drift Alfven ballooning instabilities. 
Thus, we conclude that for (tau) (ge) 0, the coupled 
drift Alfven ballooning-mirrer instability constitutes an 
important internal generating mechanism of geomag- 
netic pulsations. The various predicted features of this 
instability are also found to be consistent with satellite 
observations. 
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Basic data report for drillhole H-12 (Waste Isola- 
tion Pilot Plant-WiIPP). 

J. W. Mercer, and R. P. Snyder. Jan 90, 66 SAND- 
89-0201 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
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Drillhole H-12 was drilled where hydraulic data were 
needed to better establish flow characteristics existing 
south-southeast of the WIPP site. The fluid-bearing 
zones of interest are the Magenta and Culebra dolo- 
mite units of the Rustler Formation. Dissolution of 
halite in the Rustler Formation has occurred in the up- 
permost member, but has not yet begun in the lower 
halite-bearing members. Cuttings and cores were 
taken at selected intervals and 9p logs were 
run over the entire depth of the hole. 3 refs., 2 figs., 3 
tabs. (ERA citation 15:032236) 
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SLAC site geology, ground motion and some ef- 
fects of the October 17, 1989 earthquake. 

G. E. Fischer. Dec 89, 73p SLAC-358 

Contract AC03-76SF00515 

Sponsored by Department of Energy, Washington, DC. 
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An attempt is made to correlate ground motions result- 
ing from the October 17, 1989 earthquake with the 
geologic features of the SLAC site. Recent deforma- 
tions of the linac are also related to slow motions ob- 
served over the past 20 years. Measured characteris- 
tics of the earthquake are listed. Some effects on ma- 
chine components and detectors are noted. Some rec- 
ommendations regarding instrument site are made. In 
carrying out this work it was necessary to find and 
review many of the original records which describe the 
site and which are still available today. Since only a 
portion of this material can be found in the published 
literature, a listing and location file of some of the rele- 
vant material is provided. 36 refs., 30 figs. (ERA cita- 
tion 15:033277) 
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1984, 202p DOE/ER/12018-T9 
Contract FG01-82ER12018 
Sponsored by Department of Energy, Washington, DC. 
pod copy only, copy does not permit microfiche pro- 
luction. 


One purpose of the studies is to provide assessments 
from the scientific community to aid policymakers in 
decisions on societal problems that involve geophys- 
ics. An important part of such an assessment is an 
evaluation of the adequacy of present geophysical 
knowledge and the appropriateness of present re- 
search programs to provide information required for 
those decisions. Some of the studies place more em- 
phasis on assessing the present status of a field of 
geophysics and a. the most promising direc- 
tions for future research. This study on explosive vol- 
canism was un soon after the cataclysmic erup- 
tions of Mount St. Helens. It readily became apparent 
to the committee that an assessment of the explosive 
nature of volcanoes must cover all types of volcanic 
activity; any volcano can be explosive. Improved un- 
derstanding of the physics of volcanic eruptions is an 
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exciting goal that is vital to progress in hazard evalua- 
tion. The study of explosive volcanism must include an 
appreciation of the severe social problems that are 
caused by erupting volcanoes. None is of greater ur- 
gency than planning for a crisis. This report considers 
the progress in research on these aspects of explosive 
volcanism and the need for additional research efforts. 
This volume contains 13 papers. Topics include tec- 
tonism, volcanism, volcanic periodicity, eruptive me- 
chanics, emergency planning and recommendations. 
Individual papers are indexed separately on the energy 
data base. 
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This study is part of a series of Studies in Geophysics 
that have been undertaken for the Geophysics Re- 
search Forum by the Geophysics Study Committee. 
One purpose of each study is to provide assessments 
from the scientific community to aid policymakers in 
decisions on societal problems that involve geophys- 
ics. An important part of such assessments is an eval- 
uation of the adequacy of current geophysical knowl- 
edge and the appropriateness of current research pro- 
grams as a source of information required for those 
decisions. The study addresses our current scientific 
understanding of active tectonics --- particularily the 
patterns and rates of ongoing tectonic processes. 
Many of these processes cannot be described reason- 
ably using the limited instrumental or historical 
records; however, most can be described adequately 
for practical purposes using the geologic record of the 
past 500,000 years. A program of fundamental re- 
search focusing especially on Quaternary tectonic ge- 
ology and geomorphology, paleoseismology, neotec- 
tonics, and geodesy is recommended to better under- 
stand ongoing, active tectonic processes. This volume 
contains 16 papers. Individual papers are indexed sep- 
arately on the Energy Database. 


052,446 

DE90010503/GAR PC A03/MF A01 
National Research Council, Washington, DC. Board on 
Earth Sciences. 

Summary of summit meeting of professional soci- 
ety presidents and/or executive directors. 
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Summit meeting of chief executives of solid-earth sci- 
ence organizations (2nd), Washington, DC (USA), 6 
Feb 1987. Sponsored by Department of Energy, 
Washington, DC. 
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products. 


This paper discusses the second Summit Meeting of 
presidents and executive officers of earth sciences so- 
cieties. The meeting was held on February 6, 1987, in 
Washington, D.C., under the aegis of the Board on 
Earth iences (BES), National Research Council 
(NRC). The purpose the meeting is to improve coordi- 
nation among the solid-earth sciences so that they will 
be better able to serve national needs. In addition to 
meetings such as this, the Board provides briefings for 
decision makers, including congressmen and their 
staffs, on current issues of solid-earth sciences, such 
as seismic hazards, global geoscience initiatives, vol- 
canic eruptions, and the like. 
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Summary of summit meeting of professional soci- 
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Board on Earth Sciences meeting, Washington, DC 
(USA), 7 Feb 1986. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Board on Earth Sciences convened a meeting of 
presidents and executive directors of major American 
solid earth sciences professional organizations on 


February 7, 1986, to explore the commonalities of 
goals and to enhance the effectiveness of individuals 
and organizations. The following items were discussed 
by leaders in the earth sciences: responsibilities of the 
Board on Earth Sciences and the American Geological 
Institute; new scientific initiatives in the solid earth sci- 
ences; the 1989 International Geological Congress; 
the International Geosphere-Biosphere Program; the 
International Decade of Hazard Reduction; the dete- 
riorating situation in the American energy and mineral 
resources industries; the state of geological mapping 
in the United States; and funding for research in the 
solid earth sciences. Policy statements were devel- 
oped on several of the above topics. Problem areas 
were identified that require the continuing attention of 
the earth sciences community. The problem areas 
enumerated — the meeting are presented in sum- 
mary in the text. 3 figs. 
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In June 1985 a committee of the Board on Earth Sci- 
ences asked the National Research Council/National 
Academy of Sciences to bring to the attention of offi- 
cials of the federal government the scientifically en- 
dorsed recent prediction of a moderate earthquake at 
Parkfield, California, between 1986 and 1993. This 
prediction offers a unique opportunity to improve our 
understanding of earthquakes and our future ability to 
predict them. An augmented experimental program at 
Parkfield is needed to document this high- probability 
event more completely, including the detection of pre- 
monitory phenomena. This report contains the infor- 
mation that was presented to the governmental offi- 
cials. It is intended to stimulate their interest, under- 
standing, and enthusiasm for augmenting an experi- 
mental program. If successful, the Parkfield experi- 
ment will eventually translate into decreasing the vul- 
— of people to earthquake hazards. 9 refs., 4 
igs. 
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The importance of a scientific drilling program to study 
active fault zones and earthquakes has been empha- 
sized in numerous workshops and symposia, including 
the 1978 Los Alamos, New Mexico, Workshops on 
Continental Drilling for Scientific Purposes and 1974 
Workshops on Continental Drilling held art Ghost 
Ranch, New Mexico. This report, prepared by the 
Panel on Downhole Physical Property Measurements 
and Fault-Zone Drilling of the Continental Scientific 
Drilling Committee, both reinforces and expands upon 
earlier recommendations and provides examples of 
possible sites. In this report, we explain briefly the sci- 
entific rationale used tin selecting each of these sites, 
the specific objectives of each hole, and the types of 
measurements that should be made both in situ and on 
recovered rock and fluid samples. In a final section we 
discuss methods for long-term deployment of down- 
hole instruments for ultraquiet seismic, strain, and fluid 
monitoring. Such observations will make it possible to 
study active tectonic processes directly and to monitor 
them over time. 24 refs., 8 figs. 
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The western area of the United Stated contains three 
young silicic calderas, all of which contain attractive 
targets for scientific drilling. Of the three, the Yellow- 
stone caldera complex is the largest, has the most in- 
tense geothermal anomalies, and is the most seismi- 
Cally active. On the basis of scientific objectives alone. 
it is easily the first choice for investigating active hydro- 
thermal processes. This report briefly reviews what is 
known about the geology of Yellowstone National Park 
and highlights unique information that could be ac- 
quired by research drilling only in Yellowstone. Howev- 
er, it is not the purpose of this report to recommend 
specific drill sites or to put forth a specific drilling pro- 
posal. 175 refs., 9 figs., 2 tabs. 
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nental Scientific Drilling Committee. 

Scientific value of coring the proposed southern 
Appalachian research drill hole. 

1987, 53p DOE/ER/12018-T22 

Contract FG01-82ER12018 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


At an early stage of its activities, the Continental Scien- 
tific Drilling Committee considered suggestions and 
preliminary proposals outlining the scientific problems 
that could be attacked by drilling and the site best 
suited for the effort. High on the priority list--indeed, 
the Committee rated it as having the highest scientific 
priority of all the first proposals-was a deep hole in the 
southern Appalachians that would test the model of 
thin-skinned overthrusting. This model, first suggested 
by scientific reflection profiling by COCORP, had impli- 
cations for mountain building in general and would be 
an integral component of the plate tectonic hypothe- 
sis. In preparing the report, the Task Force kept in view 
the value of coring in general, while considering the 
Appalachian hole as a specific instance. The Conti- 
nental Scientific Drilling Committee endorses this 
report of the Task Force and its recommendations. 45 
refs., 2 figs., 2 tabs. 


052,452 


DE90010568/GAR 

Los Alamos National Lab., NM. 
Elemental relationships in rock varnish as seen 
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1990, 22p LA-UR-90-1196, CONF-9005166-1 
Contract W-7405-ENG-36 

Conference on scanning microscopy, Bethesda, MD 
(USA), 5-10 May 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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The heterogeneous nature of rock varnish requires a 
thorough survey of elemental and mineralogic compo- 
sitions before relating chemical variability of rock var- 
nish to past geochemical environments. Elemental re- 
lationships in rock varnish can be examined using 
scanning electron microscopy (SEM) in conjunction 
with an elemental line profiling routine using semi- 
quantitative, energy dispersive x-ray (EDX) analysis. 
Results of SEM/EDX analysis suggest: variations in 
cation concentrations used in varnish cation ratio 
dating relate more specifically to variations in detritus 
within the varnish than to element mobility as defined 
by weathering indices; Mn concentration rather than 
Mn:Fe ratios may be a more appropriate indicator of 
paleoclimatic fluctuations; and the Mn-oxide phase ex- 
isting in varnish is most likely a Ba-enriched phase 
rather than birnessite. Element line profiling offers 
great potential for gaining insights into geochemical 
processes affecting the deposition and diagenesis of 
rock varnish and for testing hypotheses relating to its 
chemical variability. 27 refs., 9 figs. 
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SEM analysis of rock varnish chemistry for cation- 
ratio dating: An examination of electron beam pen- 
etration depths. 

S. L. Reneau, R. Raymond, C. D. Harrington, and R. 
C. Hagan. 2 Apr 90, 24p LA-UR-90-1197, CONF- 
9005166-2 


1 
Contract W-7405-ENG-36 
Conference on scannin 
(USA), 5-10 May 1990. 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Rock varnish is a microns-thick manganese- and iron- 
rich coating that forms on exposed rock surfaces in 
arid and semi-arid environments. Empirical correla- 
tions of the varnish cation ratio (K+Ca)/Ti with age 
have been used to estimate ages of geomorphic sur- 
faces, with varnish chemistry generally acquired by 
either proton-induced x-ray emission (PIXE) analysis of 
natural varnish surfaces. Chemical analyses of rock 
varnish with SEM/EDxX utilize a sequence of accelerat- 
ing voltages to vary penetration depths into the 
sample. Using elemental x-ray maps of natural varnish 
surfaces with SEM/EDX, penetration into the sub- 
strate can be recognized at accelerating voltages 
where contamination with substrate is inferred from 
SEM/EDX chemical analyses. This demonstrates the 
ability of the SEM method to obtain varnish chemistry 
with minimal inclusion of substrate. Calculations of the- 
oretical x-ray depth-distribution ((phi)((rho)z)) curves in 
varnish indicate that at an accelerating voltage of 10 
kV most of the emitted electrons are generated in the 
upper 0.5 micron of a sample. At a higher voltage of 30 
kV most of the signal is still restricted to the upper 2 
microns, representing a very small percentage of total 
varnish volume in many cases. The ability of the SEM 
method to obtain empirical correlations of the chemis- 
try of the uppermost varnish with varnish age suggests 
that significant time-dependent changes in chemistry 
occur in the upper one- to two-microns of rock varnish. 
11 refs., 5 figs., 2 tabs. 
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Cation-ratio dating rock varnish is a recently devel- 
oped technique for obtaining surface exposure ages of 
a wide variety of geomorphic surfaces. As originally 
proposed, the technique utilizes a ratio among minor 
cations ((K + Ca)/Ti) in rock varnish. Although this 
varnish cation ratio is related to the Ti concentration, it 
can also be affected by the presence of Ba that may 
be partially included in the analyzed concentration of 
Ti. During energy-dispersive spectroscopy (EDS), Ba 
L-alpha and L-beta peaks overlap with Ti K-alpha and 
K-beta peaks. We have compared the effect of Ba 
concentration on calculated varnish cation ratios using 
quantitative EDS with the scanning electron micro- 
scope (SEM), quantitative wavelength-dispersive 
spectroscopy (WDS) with a Cameca electron probe 
microanalyzer (EPM) and qualitative EDS with the 
SEM that does not decompose Ti and Ba lines. In this 
paper we document that, in fact, such separation of Ba 
from Ti is possible using both a quantitative (MICRO Q) 
and a semi-quantitative (SQ) Tracor Northern EDS an- 
alytical programs that decompose Ti and Ba lines. We 
also document that SEM EDS analyses may yield 
markedly similar results to wavelength dispersive 
spectrometer (WDS) analyses of the same varnish 
using an EPM. 6 refs., 6 figs., 2 tabs. 
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Progress rept. 
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GTE was contracted by Lawrence Livermore National 
Laboratory (LLNL) to develop a demonstration proto- 
type Learning and Recognition System 
(LARS(trademark)) for Seismic Data Analysis (SDA). 
The primary goal of this effort was to determine the 
applicability of neural networks in solving seismic data 
analysis problems. The neural networks were de- 
signed and trained using GTE’s proprietary Learning 
and Recognition System (LARS(trademark)). This final 
report describes the design of this Prototype SDA/ 
LARS(trademark) System and how well it performed in 
analyzing the limited available data. Two different ap- 
proaches were used in attacking the problem. The first 
approach consisted of using a single network (called a 
three-waveform neural network), which has as its input 
the three preprocessed waveforms (Pn, = Lg), 
concatenated to form a single input array. second 
approach consisted of training one network for each of 
the waveforms (each of which is called a one-wave- 
form neural network) plus another network to fuse the 
results of the three networks. 2 refs., 7 figs., 2 tabs. 
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FRAC-UNIX theory and user’s manual. 

T. M. Clemo, J. D. Miller, L. C. Hull, and S. O. 
Magnuson. May 90, 258p EGG-EP-9029 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
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The FRAC-UNIX computer code provides a two-di- 
mensional simulation of saturated flow and transport in 
a fractured porous media. The code incorporates a 
dual permeability approach in which the rock matrix is 
modeled as rectangular cells and the fractures are rep- 
resented as discrete elements on the edges and di- 
agonals of the matrix cells. A single head distribution 
drives otherwise independent flows in the mairix and in 
the fractures. Steady-state or transient flow of a single- 
phase fluid may be simulated. Solute or heat transport 
is simulated by moving imaginary marker particles in 
the velocity field established by the flow model, under 
the additional influence of dispersive and diffusive 
processes. Sparse-matrix techniques are utilized along 
with a specially developed user interface. The code is 
installed a CRAY XMP24 Computer using the UNICOS 
operating system. The initial version of this code, enti- 
tled FRACSL, incorporated the same flow and trans- 
port models, but used a commercial software package 
for the numerics and user interface. This report de- 
scribes the theoretical basis, approach and implemen- 
tation incorporated in the code; the mechanics of oper- 
ating the code; several sample problems; and the inte- 
gration of code development with physical modeling 
and field testing. The code is fully functional, for most 
purposes, as shown by the results of an extensive 
code verification effort. Work remaining consists of re- 
fining and adding capabilities needed for several of the 
code verification problems; relatively simple modifica- 
tions to extend its application and improve its ease of 
use; an improvement in the treatment of fracture junc- 
tions and correction of an error in calculating buoyancy 
and concentration for diagonal fractures on a rectan- 
gular grid. 42 refs., 28 figs., 5 tabs. 
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A perfiuorocarbon tracer (PFT) transport and disper- 
sion experiment has been performed in the Ekofisk 
section of the North Sea Oil fields. Fifty grams each of 
three PFTs were injected into a well and 28 surround- 
ing wells were sampled for the presence of PFT. Sam- 
pling was accomplished by initially collecting bottles of 
reservoir hydrocarbon gas and subsequently transfer- 
ring 5 liter (gas phase) aliquots onto Capillary Adsorb- 
ent Tracer (CAT) samplers. The resulting CATS sam- 
plers were analyzed for PFT in a specially configured 
laboratory poe chromatograph with electron capture 
detection. Sampling was performed up to two years 


October 15,1990 231 





NATURAL RESOURCES & EARTH SCIENCES 
Geology & Geophysics 


past the injection time. PFT was observed only in four 
sampling wells at four different times. The PFT con- 
centrations observed in these four wells appeared to 
follow an exponential dilution law with a dilution haif- 
life of approximately 70 days in the reservoir. 5 refs., 
28 figs. (ERA citation 15:0331 16) 
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Reemetere influencing porosity in sands and 
sandstones. 


B. Lundschien. Mar 89, 28p IKU-R-34.2802.02/01/89 
U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Most of the available literature dealing with porosity in 
sands and sandstones were investigated to find a rela- 
tionship between porosity and the textural parameters. 
Sorting was found to be the most important parameter. 
Grain-size, grain-shape, packing and grain-orientation 
also influence porosity, but play only subordinate roles. 
One appropriate mathematical expression of porosity 
as a function of sorting was found. In consolidated 
sandstones porosity is also influenced by compaction, 
authi is of minerals, and leaching. 18 refs. (ERA 
citation 15:032125) 
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icton. 

Geology of the Stoney Creek oil and gas field, and 
its implications regarding the tectonic evolution of 
the eastern Moncton subbasin, New Brunswick. 
Geoscience report no. 89-1. 


1989, 91p 


The Stoney Creek oil and gas field is situated 16 km 
south of Moncton, New Brunswick, on the west side of 
the Petitcodiac River. This report describes the results 
of a detailed study of the sedimentology, facies rela- 
tionships and geological setting of the Albert Forma- 
tion with the Stoney Creek oil and gas field. The well 
cuttings of 31 strategically located wells were relogged 
in detail and the data used in conjunction with existing 
lithological well data to establish a computer support- 
ed subsurface model for the field. The geological data 

ithered were used to interpret the geotectonic evolu- 
tion of the eastern part of the Moncton subbasin and 
the Sackville subbasin. The data are summarized in an 
interpretive model describing the regional controls on 
the reservoir geology. 
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Geological Survey of Canada, Ottawa (Ontario). 
Quaternary geology of Canada and Greenland. 
Geol of Canada no. 1. 

R. J. Fulton. c1989, 841p SSC-M40-49/1E, ISBN-0- 
660-13114-5 

Text in English and French (Bilinguai). French ed. 


Synthesis and overview of the Quaternary geology of 
Canada and Greenland, covering regional aspects of 
the Quaternary geology of Canada and supplying de- 
scriptive information on the nature of Quaternary ma- 
terials, stratigraphy and events and a review of Quater- 
nary history; topical aspects of the geology which 
apply in general to all regions of Canada; and the re- 
ional aspects of geology of Greenland, including the 
reeniand ice sheet. 
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CANMET strain monitors for hard rock: Descrip- 
tion, installation, analysis. 

G. Herget. c1989, 24p 


The CANMET strain monitor was developed to meas- 
ure with high resolution (0.0004 mm) the deformation 
of bore holes in hard rock with diameters of 76 mm, 
118 mm, and 153 mm. This report describes the instal- 
lation of the monitor and the calculation of stresses 
and strains from borehole diameter changes. 
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Contributions to Canadian paleontology. 

Bulletin no. 396. 

M. J. Copeland. c1989, 277p SSC-M44-396E, ISBN- 
0-660-13431-4 


Bulletin containing 10 papers describing a number of 
different groups of fossils in Ontario, &.C., Northwest 
Territories, Western Canada, Nova Scotia, the Arctic 
Archipelago, and the Queen Charlotte basin. Abstracts 
are given for each paper. 
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Pe’ , geochemistry and mineralogy of 
potash ore mill products from the Potash Compa- 
ny of America Mine and the Denison Potacan Mine. 
J. A. R. Stirling. c1989, 222p 
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The production of potash concentrate has become 
one of the major mineral commodities in New Bruns- 
wick. Potash is produced at the Potash Co. of America 
Mine and the Denison Potacan potash mine, both near 
Sussex. A third deposit in the Sussex area is under 
development by BP Canada. Samples of potash ore, 
host rocks, salt horses, and mill products were collect- 
ed from the 2 mines, although not from BP Canada’s 
deposit. The evaluation of the concentrators’ perform- 
ance, a better understanding of the geology of the de- 
posits, and the development of mineralogical methods 
with which to predict the performance of the ore in the 
mill was achieved by quantitative mineralogical, and 
chemical and image analysis of the ore and mill sam- 
ples. Multi-element analysis by ICP and fluid inclusion 
studies were not done. Presentation of the data and 
interpretations are made for each mine separately. 
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Series of reports covering the stratigraphy and mineral 
potential of various areas of British Columbia. Ab- 
stracts are given with each report. 
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Series of reports covering current geological research 
in the Yukon and British Columbia. The reports cover 
stratigraphy and mineral potential of various areas. Ab- 
stracts are given with each report. 
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= mbrian geology: Cassels and Riddell town- 
ps. 

Ontario Geological Survey report no. 271. 

P. Born. c1989, 83p ISBN-0-7729-6134-4 

Fold. map not filmed. 


Description of the geology, stratigraphy, structure and 
mineral occurrences of Cassels and Riddell townships. 
The map area covers 190 sq km in the District of Nipis- 
sing, gnome | 5 km east of Temagami and 100 
km north of North Bay. Field work was done during the 
summer of 1986. The report describes general and 
structural geology, metamorphism, and the correlation 
of aeromagnetic and gravity surveys with geological 
data. A history of mineral exploration, references for 
future exploration, and a list of existing properties and 
their locations are also included. 
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Resultados Do Projeto Gondwana: Um Exemplio de 
Correlacao Geologica Intercontinental Utilizando 
Imagens Landsat (Results of the Gondwana 
Project: An Example of Intercontinental Geologic 
Correlation Utilizing Landsat re 

R. Pereiradacunha, P. R. Martini, and E. Crepani. 

Aug 89, 13p INPE-4870-PRE/1481 

In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


The main results in INPE’s GONDWANA Project are 
presented. The project focus was on a geological com- 
parison between Northeast Brazil and West Africa 
using LANDSAT and RADAR imageries. It is shown 
that Northeast Brazil and West Africa in the Late Prot- 
erozoic were under a same regional stress configura- 
tion characterized by similar styles of deformation. 
When the maps of both areas are placed in a pre-drift 
configuration (Bullard type) Northeast Brazil and West 
Africa display a regional strike-slip pattern similar to 
Hercynian or Tibetan terrains. 


052,468 

N90-21449/5/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Caracterizacao de Estruturas Lineares a Partir de 
Dados de Sensoriamento Remote; Serra Do Espin- 
haco Meridional (Mg) (Characterization of Linear 
Structures from Remote Sensing Data; Espinhaco 
Meridional (Mg) Sierra). 

M. Prestesbarbosa, and H. D. Schorscher. Nov 89, 
12p INPE-4905-PRE/1506 

In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


Studies in the scale of 1:250,000 based on data inter- 
pretation of ae LANDSAT and radar image- 
ry of RADAMBRASIL project in geologic terrains limit- 
ed by parallels 19 deg 00 min and 20 deg 00 min of 
south latitude and by meridians 42 deg 00 min and 45 
deg 00 min of west longitude show ihe following lithos- 
tructural frame work. The area is represented by rocks 
of the Complexo Migmatitico-Granulitico of Minas 
Gerais state in the east, south, and southeast; by rocks 
of Espinhaco Meridional in the center north; by rocks 
of the Quadrilatero Ferrifero in the south; and by rocks 
of the Supergrupo Sao Francisco in the centerwest. 
Through the analysis of textural elements of drainage 
and relief six principal directions were discriminated: 
NS, N20 deg-40 deg E, N40 deg-70 deg E, EW, N40 
deg-70 deg W, and N20 deg-40 deg E. In the areas 
where occur the rocks of the Supergrupo Sao Francis- 
co on the directions N20 deg-40 deg W, N20 deg-40 
deg W, N20 deg-40 deg E and N40 deg-70 deg E have 
regional expression, whereas the other directions have 
only isolated reflexes. In evolutionary terms it can be 
inferred that the rocks of the Supergrupo Sao Francis- 
co were poorly affected only by the last event of tec- 
tonoorogenetic reativation that formed the folds and 
thrust faults in the Espinhaco evidenced by the direc- 
tions of strike slip faults N20 deg-40 deg E, N2O deg- 
40 deg W, N40 deg-70 deg E, and N40 deg-70 deg W. 
After this reativation the east part of the study regions 
was affected by tectonic processes of distensible 
character evidenced by injection of magmatic material 
of different ages. 
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Geologia Do Espinhaco Meridional, Incluindo O 
Quadrilatero Ferrifero: Integracao Atraves de 
Dados de Sensoriamento Remoto (Geology of 
Espinhaco Meridional, Including the Quadrilatero 
—™ Integration Through Remote Sensing 


ata). 
M. P. Barbosa, A. Ribeirodossantos, P. Veneziani, H. 
D. Schorscher, and P. A. Almeidaabreu. Nov 89, 18p 
INPE-4904-PRE/1505 
In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


Results of the interpretation of remote sensing photo- 
ge products (MSS, RBV, TM and SLAR images 

AADAMBRASIL Project), applied to the region of 
Southern Espinhaco, Quadrilatero Ferrifero, and adja- 
cent parts of the Migmatitic-Granulitic Complex in 
Minas Gerais State, are presented. The area is com- 
posed principally of precambrian metamorphic rocks, 





arquean to upper proterozoic in age, and phanerozoic 
rocks represented by basaltic magmatism and restrict- 
ed sedimentary basins, developed in the Tertiary and 
Quaternay periods. The region presents complex poly- 
cyclic evolution by superimposed precambrian orogen- 
esis and tectonomagmatic reactivations in phanero- 
zoic times. The main results are: integrated regional 

ecological map (1:250,000) and photolineaments map 
1:250,000). The integrated geological map contrib- 
utes to the regional geology, emphasizing lithostrati- 
graphic and structural aspects of the area including in- 
lormation unpublished in previous studies. The photo- 
lineaments map shows the importance of the four prin- 
cipal fracturing systems (N-S, E-W, NW-SE and NE- 
SW) conditioning the tectonic evolution of this region. 
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Introducao AO Processamento Digitai de Imagens 
de Sensores Remotos Aplicado a Geologia (Intro- 
duction of Digital Image Processing by Remote 
Sensors Applied to Geology). 

W. R. Paradella. Feb 90, 42p INPE-5023-RPE/616 

In Portuguese; English Summary. 


Orbital remote sensing data are available for geologic 
applications in a paper or digital format through com- 
puter compatible tapes (CCT’s). The current trend 
based on the use of computer to analyze digital data 
consolidates a set of techniques adapted to geologic 
problems: the digital enhancements. Familiarization 
with the techniques is fundamental for the geologists 
with interest in extracting the maximum information 
from orbital remote sensing products. The main en- 
hancement techniques such as, contrast stretch, 
band-ratios; principal component transformation, de- 
correlation stretch; IHS and digital filtering are dis- 
cussed through an introductory approach. A basic bib- 
liographic on these subjects is also provided. 
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Contribuicao Para O Estudo DA Evolucao de Parte 
Do Supergrupo Espinhaco E de Seu Embasamento 
Atraves DA Analise de Fraturamento (Contribution 
for the Study of the Evolution of Part of the Espin- 
haco Supergroup and Its Foundation Through 
Fracture Analysis). 

P. Veneziani, and H. D. Schorscher. Nov 89, 17p 
INPE-4907-PRE/1508 

In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


The interpretation of remote sensing products (MSS, 
RBV, TM and SLAR images) was applied to the region 
of Espinhaco Meridional, Minas Gerais, Brazil. This 
region is located between 18 deg 00 min and 19 deg 
00 min of South latitude and 44 deg 30 min and 42 deg 
00 min of West longitude. The study was based on the 
analysis of joint trends, geological data from literature 
and field works. Preliminary results were obtained at 
the scale of 1:250,000 integrated geological map; joint 
trends maps; photolineaments map. The analysis of 
patterns of fracturing showed the importance of N-S, 
E-W, NE-SW, and NW-SE events of ruptile and ruptile 
ductile tectonics. The trends are related to polycyclic 
polygenetic activities (archean to mesozoic) devel- 
oped by synsedimentary generative strain of disten- 
sion and orogenetic compression. The structures and 
deformation of the Espinhaco ridge are compatible 
with moderate ensialic plate techtonic evolution. 
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Age Constraints for the Present Fault Configura- 
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1.26:186541, NASA-CR-186541 

Contract NAG5-814 


Releveling and other geophysical data for the Imperial 
Valley of southern California suggest the northern sec- 
tion of the Imperial-Brawley fault system, which in- 
cludes the Mesquite Basin and Brawley Seismic Zone, 
is much younger than the 4 to 5 million year age of the 
valley itself. A minimum age of 3000 years is calculat- 
ed for the northern segment of the Imperial fault from 
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correlations between surface topography and geodeti- 
cally observed seismic/interseismic vertical move- 
ments. Calculations of a maximum age of 80,000 years 
is based upon displacements in the crystalline base- 
ment along the Imperial fault, inferred from seismic re- 
fraction surveys. This young age supports recent inter- 
pretations of heat flow measurements, which also sug- 
gest that the current patterns of seismicity and faults in 
the Imperial Valley are not long lived. The current fault 
geometry and basement morphology suggest north- 
westward growth of the Imperial fault and migration of 
the Brawley Seismic Zone. It is suggested that this mi- 
—_— is a manifestation of the propagation of the 

ulf of California rift system into the North American 
continent. 


052,473 
PBS0-247404/GAR PC A07/MF A01 
Stanford Univ., CA. Dept. of Geology. 

Organic Chemistry of Mantle-Derived Xenoliths: 
Assessing the Possibilities for Deep Sources of 
Natural Gas. Biennial Report, November 1987-No- 
vember 1989. 

T. N. Tingle, M. Hochella, C. H. Becker, R. Malhotra, 
and S. Graham. Nov 89, 135p GRI-90/0052 

Contract GRI-5087-260-1626 

Prepared in cooperation with SRI International, Menlo 
Park, CA. Molecular Physics Center. Sponsored by 
Gas Research Inst., Chicago, IL. 


The type and distribution of organic compounds 
present in samples of the Earth’s mantle have been 
characterized by surface analysis by laser ionization, 
field ionization mass spectrometry, X-ray photoelec- 
tron spectroscopy, and carbon X-ray microscopy. The 
most commonly observed organic species are olefins 
(propene, butene, hexene) and aromatic compounds 
(benzene and toluene). Less commonly observed 
compounds include methanol, butoxy, butyl amine, 
alkyl fragments (propyl, butyl, and hexyl), dihydroxy- 
phenanthrene, and possibly some oxygen- and nitro- 
gen-containing organic compounds. The organic com- 
pounds are associated with condensed carbonaceous 
material on crack surfaces and fluid inclusion walls in 
mantle xenoliths and basalt. The distribution of organic 
matter is gt pte among samples from the 
same volcano and even in single crystals. The informa- 
tion is being used to test and refine theories concern- 
ing the nature and distribution of abiogenic hydrocar- 
bons in the Earth’s crust and upper mantle. 
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PBS0-248956/GAR PC AO5/MF A01 
Technische Hogeschool Delft (Netherlands). Faculty 
of Geodesy. 

Gravity Recovery from Satellite Gradiometry. 
Thesis. 

D. Stelpstra. Apr 90, 78p 


In satellite gradiometry the second order derivatives of 
the earths potential with respect to coordinates are 
measured. It is expected that gradiometry will provide 
observations from which a gravity field of high spatial 
resolution can be estimated. In the study a set of ob- 
servations simulated at the University of Texas is used, 
to perform a high —— and order global spherical 
harmonic analysis. The observations are prepro- 
cessed by averaging to form a constant radius, equian- 
gular grid. Several more advanced procedures for ob- 
taining such a grid are evaluated, but not used in the 
final adjustment. The observation equations and the 
normal equations are derived. A procedure is de- 
scribed which gives good recovery of gravity for high 
degree and order global spherical harmonic analysis, 
although some not yet explained effects occur. 
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PB90-248964/GAR PC A04/MF AO1 
Technische Hogeschool Delft (Netherlands). Dept. of 
Geodesy. 

Gravity Measurement, Processing and Evaluation: 
Test Cases de Peel and South-Limburg. 

Thesis. 

R. Nohimans. May 90, 72p 

Summary in Dutch. 


The thesis is meant to give a general overview of the 
process of the measurement and the adjustment of a 
gravity network and the computation of some output 
parameters of gravimetry: gravity values, gravity anom- 
alies and mean block anomalies. In Chapter 1 a short 
overview of developments in gravimetry, globally and 
in the Netherlands, until now is given. Chapter 2 deals 
with the basic theory of relative gravity measurements 
and gives a description of the most commonly used 
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instrument, the LaCoste and Romberg gravimeter. The 
surveys done in the scope of the study are described in 
Chapter 3. Chapter 4 gives a more detailed impression 
of the adjustment procedure and the results of the ad- 
justment. In Chapter 5 a closer look is taken at the 
more geophysical side of gravimetry: gravity reduction, 
the computation of anomalies and the correlation with 
elevation. Chapter 6 deals with the interpolation of 
gravity and the covariance of gravity anomalies. 
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PB90-248972/GAR PC A08/MF A01 


— Hogeschool Delft (Netherlands). Dept. of 
eodesy. 
Representations of Rotations and Tectonic Plate 
Motions. 


Thesis. 
A. J. M. Verheijen. May 90, 170p 
Summary in Dutch. 


The thesis discusses alternative representations of ro- 
tations and tectonic plate motions. The representation 
of a rotation by a quaternion has theoretical as well as 
computational advantages over the conventional 
matrix representation. It can be shown that spinor mat- 
trices correspond to quaternions. Accordingly, the par- 
ametrization of rotations by the Euler-Rodrigues pa- 
rameters, which can be identified with quaternion com- 
ponents, has —— over the common Euler 
angle parametrization. The matrix-, spinor- and quater- 
nion representations are applied to the combination of 
two rotations, coordinate transformations, infinitesimal 
rotations, differentiation of rotations and angular veloc- 
ity vectors. Angular velocity vectors are used in plate 
tectonics to describe the motion of rigid plates. Alter- 
native representations of tectonic plate motions are 
discussed, such as _ baseline/geodesic rates-of- 
change, absolute vector motions and Finite Element 
methods. The latter representation appears to be 
more appropriate to describe the tectonics of the Med- 
iterranean area than the rigid microplate model. 
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PB90-249335/GAR PC A04/MF A01 
Technische Hogeschool Delft (Netherlands). Dept. of 
Petroleum Engineering. 

Acoustic Measurements on Reservoir Rock. 

Rept. for 1 Jan 83-1 Jan 88. 

J. P. van Baaren, R. Visser, and H. K. J. Heller. 
1988, 66p 


Current industrial practice tries to obtain the rock prop- 
erties via borehole measurements in the field. Some 
ten different logs are run in one borehole, each meas- 
uring a different physical property of the rock. Running 
these logs takes several logging runs and therefore 
rigtime costs are increased and, since the hole has to 
remain open there is an increased safety risk. It would 
be very advantageous to increase the information ob- 
tained and/or to reduce the number of logging runs 
and still obtain the reservoir properties from a log. The 
acoustic behavior of rocks has great potential for 
giving information on many rock properties. The inter- 
pretation of acoustic rock behavior is however still in 
an experimental stage. By means of a correct evalua- 
tion technique porosity can be determined. Further- 
more acoustic measurements are used to calibrate 
seismic signals, to control the quality of the cement in 
a cased borehole and to obtain an indication of the 
rock strength. At the moment experiment and theory 
make it possible to obtain the information mentioned 
above within certain limits of accuracy. 
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PB90-252669/GAR PC A09/MF A01 
Technische Hogeschool Delft (Netherlands). 

3D Wave Field Extrapolation in Seismic Depth Mi- 


— 
oral thesis. 
G. Blacquiere. c1989, 176p ISBN-90-9002928-1 


Migration methods are based on wave field extrapola- 
tion. An inventory of wave field extrapolation tech- 
niques is presented. A choice is made for one-way 
acoustic wave field extrapolation in the space frequen- 
cy domain with recursive Kirchhoff operators. The 
design of these operators in which both their accuracy 
and their efficiency are central. The application of the 
recursive Kirchhoff extrapolation operators in migra- 
tion is discussed. One of the migrati on techniques, full 
3D zero-offset migration, was implemented. The de- 
tails of this implementation are given and examples 
and results of the 3D zero-offset migration algorithm 
are shown. Finally, the application of the recursive 
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Kirchhoff operators in 3D zero-offset modeling is dis- 
cussed. 


Hydrology & Limnology 
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AD-A222 992/0/GAR PC A03/MF A01 
—- Univ. at Boulder. Dept. of Geological Sci- 


Muttiscain he se ee s of Spatial Rainfall and 
ons. 

v. K. ‘< hae. and E. Waymire. 28 Feb 90, 12p ARO- 

27772.3-GS 

Grant DAAL03-90-G-0016 

Pub. in Jnl. of Geophysical Research, v95 nD3 p1999- 

2009, 28 Feb 90. 


Two common properties of empirical moments shared 
by spatial rainfall, river flows, and turbulent velocities 
are identified: namely, the log-log linearity of moments 
with spatial scale and the concavity of re 
slopes with respect to the order of the moments. 
general class of continuous multiplicative processes is 
constructed to provide a theoretical framework for 
these observations. Specifically, the class of log-Levy- 
stable processes, which includes the lognormal as a 
special case, is analyzed. This analysis builds on some 
mathematical results for simple scaling processes. 
The general class of multiplicative processes is shown 
to be characterized by an invariance property of their 
probability distributions with respect to rescaling by a 
positive random function of the scale parameter. It is 
referred to as (strict sense) multiscaling. This theory 
provides a foundation for studying spatial variability in 
a variety of hydrologic processes across a broad range 
of scales. Reprints. (EDC) 
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AD-A223 186/8/GAR PC A05/MF A01 

Army Engineer Waterways Experiment Station, Vicks- 

burg, MS. Hydraulics Lab. 

Waimea River Sedimentation Study, Kauai, Hawaii. 

Final rept. 

4 R. Copeland. May 90, 81p Rept no. WES/TR/HL- 
-3 


A numerical model study of the Waimea River, 
Waimea, Kauai Island, Hawaii, was conducted to 
Senge —— problems adjacent to a US Army 
Corps of Engineers levee, and to determine if the 
flood-control capability of the levee was reduced. The 
TABS-1 one-dimensional numerical model was used. 
Sediment inflow data were not available, and therefore 
sediment inflow was used as an adjustment parameter 
in the numerical model. The model was adjusted by 
reproducing measured historical aggradation using 
both multiple and single grain size sediment transport 
functions. Measured degradation that occurred during 
a historical period was used to test the model perform- 
ance. Using the single grain size function, the numeri- 
cal model could not be adjusted to simulate both the 
aggradation and degradation periods. However, the 
model was successfully adjusted to both historical sur- 
veys using the multiple grain size function. The adjust- 
ed model was then used to evaluate bed response 
during the design flood sage ag Appendix A pre- 
sents a detailed description of the TABS-1 numerical 
model. Keywords: Flood control; Gravel bed rivers; 
HEC-6 computer program; Sedimentation. (edc) 


052,481 
DE$0008233/GAR PC A06 
Sandia National Labs., Albuquerque, NM. 

Basic data report for drillholes H-14 and H-15 
(Waste Isolation Pilot Plant-WIPP). 

J. W. Mercer, and R. P. Snyder. Feb 90, 116p 
SAND-89-0202 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Paper copy only, copy does not permit microfiche pro- 
_— in. Original copy available until stock is exhaust- 


Drillholes H-14 and H-15 were drilled to investigate 
data gaps in the hydrologic hole distribution at the 
WIPP site. In addition to the information gained on the 
Culebra Dolomite Member, the holes yielded hydraulic 
and/or stratigraphic information on the Forty-niner, 
Magenta Dolomite, and Tamarisk Members of the Rus- 
tler Formation in an era where no such information was 
available. Hydraulic tests were also conducted on the 
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lower part of the Dewey Lake Redbeds in H-14. A suite 
of geophysical logs was run on the drillholes and was 
used to identify different lithologies and aided in the 
— of the hydraulic tests. 3 refs., 4 figs., 6 
tabs. 


052,482 

MIC-90-03111/GAR PC E12/MF E01 
Canada. Water Resources Branch. Saskatchewan 
District, a. 

Flood of September, 1986 in the watersheds of 
Lodge, Battie and Lyons Creeks, southwest Sas- 
katchewan. 

L. Adrian, and B. Yee. c1990, 141p 


In as 1986 a strong storm system developed 
over Montana, generating high winds and heavy rain- 
fall. The a entered Saskatchewan and deposited 
unusually high amounts of rain over 48 hours, leading 
to considerable flooding and occasional road washout. 
This report analyses data from 16 hydrometric stations 
in the immediate area, including hydrographs showing 
peak flows for the period of record and for the flood 
event. fone analysis was conducted on those 
stations for which streamflow regulation is negligible. 


052,483 
MIC-90-03124/GAR PC E17/MF E01 
Inland Waters Directorate, Calgary (Alberta). Water 
Resources Branch. 
Sediment station analysis: South Saskatchewan 
River at Highway no. 41 — Volume 1: 
yy - Volume 2: Appendice 

A. Cashman, and M. O. Spitzer. c1989, 285p 


Report presenting basic sediment yield and channel 
characteristics, as well as examining the data to deter- 
mine whether sufficient data are available to meet 
most engineerin 1 application needs and to determine 
whether suspended sediment data can be generated, 
to a sufficient degree of accuracy, from streamflow dis- 
charge data. 
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MIC-90-03129/GAR PC E07/MF E01 
National Water Research Inst., Burlington (Ontario). 
Reflections, 1986-87: Director’s report. 

Annual publication. 

©1987, 46p 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


This report aims to present a sketch of the Institute as 
it was in 1986-87, to chronicle major achievements, 
and to state the directions in which the NWRI program 
will develop in the future. 
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MIC-90-03147/GAR PC E12/MF E01 
Inland Waters Directorate, Ottawa (Ontario). 

Major ion dynamics of surface waters of varying 
hydrologic order. 

G. Howell. c1989, 143p 


Kejimkujik National Park is situated in southwestern 
Nova Scotia and encompasses an area of approxi- 
mately 377 sq km. Over the last decade, numerous 
lakes and rivers in this area were sampled to clarify the 
chemical response of systems which are sensitive to 
long range transport of acidic precipitation (LRTAP). 
As a result of these various sampling programs, there 
are high quality data sets available which can be used 
to address specific LRTAP related questions. This 
report considers the water chemistry seasonal dynam- 
ics of 10 surface waters and 1 well located within or 
near to the park. The surface water stations include 3 
first order streams (Moose Pit Brook, Rodgers Brook, 
Atkins Brook), 3 streams draining one or more head- 
water lakes (West River, Mount Tom Brook, Whiteburn 
Brook), 2 higher order rivers (Mersey River, Little 
River) and 2 headwater lakes (Pebbleloggitch Lake, 
Beaverskin Lake). 
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MIC-90-03335/GAR PC E99/MF E01 
Nova Scotia Dept. of Mines and Energy, Halifax. 
Geochemical analyses of bulk stream sediment 
samples from northern Nova Scotia. 

Open file release no. 89-007. 

R. F. Mills. c1989, 370p 

Fold. maps not filmed. 


In 1986 and 1987 a regional stream sediment survey 
was Carried out on northern mainland Nova Scotia and 


on Cape Breton Island to provide new geochemical 
data on stream water and two fractions of stream sedi- 
ment to investigate the potential for gold mineralization 
in the northern half of Nova Scotia, an area largely un- 
explored for precious metals. Approximately 3300 
stream sediment samples, including duplicates, were 
analyzed for 31 elements in the coarse (-60 +230) 
heavy mineral separate fraction, and 16 elements in 
the fine (-230) fraction, resulting in approximately 
152,000 different elemental analyses. Some of these 
analyses are supplemented with fire assay analyses 
for gold. Stream waters were analyzed for uranium and 
fluorine; conductivity and pH measurements were 
taken in the field. The report consists of tables of the 
analysis of the stream sediments and their related 
water samples, field card data files, sample location 
maps, combination symbol and contour map plots for 
fine fraction gold, and the accompanying text. 
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MIC-90-03336/GAR PC E07/MF E01 
National Water Research Inst., on (Ontario). 
Current research ‘89: A synopsis of the 1988-89 re- 
search program at the National Water Research In- 
stitute. 

Annual publication 

e a a SSC-EN36-412/ 1989E, ISBN-0-662- 
17167- 


Synopsis of research activities and publications of the 
Institute for 1988-89, divided by branch (lakes, rivers, 
and research and applications). Areas covered include 
nutrient-contaminant interactions, sediment-water 
interactions, air-water interactions, nearshore-offshore 
interactions, lakes restoration, river modelling, con- 
taminants-pesticides, long range transport of airborne 
pollutants, ecotoxicology, groundwater contamination, 
analytical chemistry, hydraulics, and quality assurance. 
An organization chart is included. 
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MIC-90-03441/GAR PC E19/MF E01 
Manitoba Dept. of Natural Resources, Winnipeg. 
Manitoba river forecast development. Volume 1: 
Phase I, planning and design -- Volume 2: Phase Il, 
application and evaluation. 

c1988, 399p 


Report of Phase | of a 2-phase study covering 5 years 
in which improved spring flood forecasting procedures 
were to be develo and implemented for the Red, 
Assiniboine and Souris River basins in Manitoba. 
Phase | was to determine whether the use of continu- 
ous deterministic or parametric hydrological simulation 
models could significantly improve the accuracy and 
lead time of streamflow forecasts over that attainable 
with the traditional approach based on multiple regres- 
sion, unit hydrograph and index values. The Boyne 
River watershed was used to compare and test the 
simple parametric SLURP model, the intermediately 
complex SSARR model and the complex deterministic 
HSPF modei. The presently used MANAPI regression 
model was used as a benchmark. Channel routing 
studies within the Boyne River watershed and the test- 
ate real-time data acquisition systems were also car- 
ried out. 
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MIC-90-03468/GAR PC E07/MF E01 
Saskatchewan Water Appeal Board, Seng suns (Canada). 
— Water Appeal Board: Annual report 


1989, 11p 


The mandate of the Board is to hear and determine 
appeals against decisions, orders and actions made by 
the Water Corporation with respect to drainage com- 
plaints and drainage permit applications. This annual 
report lists board members, and includes a summary of 
appeals, together with financial statements. 
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MIC-90-03501/GAR PC E17/MF E01 
Nova Husky Research Corporation Ltd. (Canada). 
Bacterial evaluation of the biopolymer selective 
plugging field test at Standard Hill, Saskatchewan. 
L. Stehmeier. c1988, 240p 

Contract CANMET-79066-01-SQ 


A field test of a biopolymer selective plugging system 


was carried out by Husky Oil Ltd. in the Standard Hill 
field, Saskatchewan. This field has a history of weils 
watering out in a sequential southwest pattern, indicat- 
ing an encroaching aquifer. Radioactive tracers identi- 





fied the entrance point of this aquifer and the plugging 
system was injected at this point to inhibit the water 
influx. This report covers the injection of sacrificial 
agent in the field, preparation of bacterial inoculum, in- 
jection of bacteria inoculum and polymer medium, and 
post-injection microbial analyses. 
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MIC-90-03533/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

pg forecast models for the Lake Erie eleva- 


F. Camacho. c1989, 61p 


Lake Erie is subject to meteorological events which 
produce oscillations on the surface, hen int bap eleva- 
tion of the lake at Fort Erie and increasing the flows on 
the Niagara River. This increase in the flow could be 
press utilized if its availability could be predicted. 

is report presents the results of work carried out to 
develop a statistical forecasting model to predict 
hourly Lake Erie elevations at Fort Erie for 6 hours 
ahead, based only on historical information. 
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N90-21453/7/GAR PC A02/MF A01 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Analise de Parametros de Qualidade de Sy a Do 

Rio Piaui (Se), Brasil, Atraves de Dados de Campo 

E Do Sensor TM/Landsat (Analysis of Water Qual- 

7 Parameters of the Piaui River (Se), Brazil, 
rough Field and TM/Landsat Sensor Data). 

M. Demouraabdon, and V. B. Santana. Sep 89, 7p 

INPE-4918-PRE/1417 

In Portuguese; English Summary. Presented at the 

14th Brazilian Conference on Cartography, Gramado, 

Brazil, 21-26 May 1989. 


Water transparency, depth, tides, temperature, and 
salt content data for the surface waters of Piaui River, 
Sergipe State, Brazil, were collected simultaneously 
with the recording of digital TM/LANDSAT satellite 
images in the visible, near, mid, and thermal infrared 
spectral bands. Correlation analysis of field and satel- 
lite data in their original or processed form were per- 
formed. The results are presented and discussed 
based on the correlation coefficients with the objective 
of advancing the methods for studies of water quality 
through remote sensing. 
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PB90-251158/GAR PC A03/MF A01 
Winand Staring Centre for Integrated Land, Soil and 
Water Research, Wageningen (Netherlands). 

Input Data for Agrohydrological Simulation 
Models: Some Parameter Estimation Techniques. 
P. Kabat, and M. J. D. Hack-ten Broeke. c1989, 24p 
REPT-9 

Prepared in cooperation with Stichting voor Bodemkar- 
tering, Wageningen (Netherlands). 


The use of simulation models implies the need for 
model parameters, which are not always easy to 
assess. Therefore different parameter estimation tech- 
niques are discussed in the paper and their applica- 
tions for determining the key-parameters affecting soil 
water and solute flow in the unsaturated zone are ana- 
lyzed. Although a number of well established direct 
methods to determine soil hydraulic parameters have 
found great utility, they have unfortunately a number of 
limitations for their applicability in the field. The combi- 
nation of scaling and parameter estimation procedures 
makes it possible to arrive at stochastically represent- 
ative soil hydraulic characteristics needed to feed sim- 
ulation models on a regional scale. The required accu- 
racy of model parameters is a function of the type of 
application and the scale of the problem. When prop- 
erly interpreted, sensitivity analysis as presented in the 
paper could help to establish criteria on the required 
accuracy of model parameters. Parameter estimation 
techniques offer a solution when a gap between data 
requirements and data availability exists. As such they 
are regarded in the paper as a tool to ease the use of 
agrohydrological simulation models. 
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Department of Energy, Washington, DC. Office of Oil, 
Gas and Shale. 
Contracts for field projects and supporting re- 
search on enhanced oil recovery. Progress review 
No. 59, quarter ending June 30, 1989. 

Progress rept. 

May 90, 109p DOE/BC-89/3 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This report contains information on contracts for field 
projects and supporting research on enhanced oil re- 
covery. Brief descriptions of research programs are in- 
cluded. (CBS) 
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DE90000220/GAR PC A03/MF A01 


Department of Energy, Bartlesville, OK. Bartlesville 
Project Office. 

Bartlesville Project Office FY 1989 annual report. 
Progress rept. 

Apr 90, 40p DOE/BC-90/3/SP 

Portions of this document are illegible in microfiche 
-~ jaaeeee Original copy available until stock is exhaust- 


The Bartlesville Project Office (BPO) was established 
in 1983 to succeed the Bartlesville Energy Technology 
Center (BETC). Its lead mission from the Office of 
Fossil Energy (FE) of the US Department of Energy is 
to plan and implement research in the Enhan Oil 
Recovery (EOR) and Advanced Extraction and Proc- 
ess Technology (AEPT) subprograms of the Petroleum 
Program. As such, BPO oversees more than 140 re- 
search projects falling within these two broad subpro- 
grams and support activities. These projects form the 
major portion of the DOE’s National Petroleum Re- 
search Program, the critical aim of which is to arrest 
the decline of domestic oil production and to maximize 
economic recovery. Project achievements, descrip- 
tions and goals are described. 8 figs., 2 tabs. 
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DE$0000232/GAR PC A08/MF AO1 

ICF Resources, Inc., Fairfax, VA. 

Producing unrecovered mobile oil: Evaluation of 
tential economically recoverable reserves in 

exas, Oklahoma, and Mexico. 

May 90, 164p DOE/BC/14000-2 

Contract AC22-86BC14000 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

— Original copy available until stock is exhaust- 


This report is part of a coordinated series of research 
efforts designed to prepare preliminary evaluations of 
important components of the domestic unrecovered oil 
resource. The specific resource of interest is the oil 
that is displaceable by water and remains in the Na- 
tion’s reservoir after conventional production. Integrat- 
ed geologic, engineering, and economic evaluations in 
this series estimate future reserve additions from this 
unrecovered mobile oil (UMO) resource under various 
circumstances. The individual studies consider the ef- 
fects of change in oil prices and advances in produc- 
tion technology on the economic recovery potential of 
the UMO resource. Several recovery technologies are 
evaluated, including the use of waterflooding in con- 
junction with infill drilling to displace and produce UMO 
at decreased well spacings. The overall analysis series 
was conducted in two separate, but coordinated, parts; 
one at a detailed reservoir level and one at a general- 
ized — level. At the reservoir level, detailed anal- 
yses of three individual Texas reservoirs fully delineat- 
ed the resource and the potential for UMO recovery in 
these reservoirs under a variety of development situa- 
tions. Results of the individual reservoir evaluations 
were extrapolated to groups of reservoirs with 
common depositional histories, collectively known as 
“plays.” At the regional level, reservoirs in three major 
oil producing states, Texas, Oklahoma, and New 
Mexico, were analyzed to determine the resource 
volume, potential recovery, and cost and benefits both 
in the individual states and for the region as a whole. 
This analysis relied on logic classification of indi- 
vidual reservoirs, specific rock and fluid properties, 
and production and development histories to quanti 
the resource and assess its potential for future UM 
recovery. 15 refs., 26 jigs., 13 tabs. 
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Effects of selected thermophilic microorganisms 
on crude oils at elevated temperatures and pres- 
sures. 1989 Annual report. 

Eg rept. 

E. T. Premuzic, and M. S. Lin. May 90, 43p BNL- 
43788 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


During the past several years, a considerable amount 
of work has been carried out showing that microbially 
enhanced oil recovery (MEOR) is promising and the 
resulting biotechnology may be deliverable. We are 
carrying out systematic studies dealing with the effects 
of thermophilic bacteria on the chemical and physical 
properties of selected types of crude oils at elevated 
temperatures and pressures comparable to those of 
reservoir conditions. Current studies indicate that 
during the biotreatment several properties of crude oils 
are affected. The oils are (1) emulsified, (2) acidified, 
(3) there is a qualitative and quantitative change in light 
and heavy fractions of the crudes, (4) there are chemi- 
cal — in fractions containing sulfur compounds, 
and (5) qualitative and quantitative chemical and 
physical changes appear to be microbial species de- 
pendent. In order to analyze for these changes in the 
crudes, several instruments have been purchased and 
dedicated to this program. The results generated in the 
past fiscal year describing (1)--(5) are presented and 
discussed in this report. 18 refs., 18 figs., 3 tabs. 
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DE90000234/GAR PC A09/MF A01 
Stanford Univ., CA. Petroleum Research Inst. 
Comparison of relative permeability from centri- 
— versus coreflooding. 

D. T. Shimbo. May 90, 180p DOE/BC/14126-18, 
SUPRI-TR-72 

Contract FG22-87BC14126 

Sponsored by Department of Energy, Washington, DC. 
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Relative permeability and capillary pressure data from 
both centrifuge and coreflooding experiments on the 
same Berea sandstone will be analyzed using both an- 
alytical and simulation techniques. A linear two phase 
simulation model of fluid displacement from a core will 
be built. Capillary, gravity, and viscous effects will be 
included. 27 refs., 36 figs. 
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The efficiency of a steamflood may be increased by 
the use of surfactants that spontaneously generate 
steam foam when injected into an oil reservoir. Ideally 
the foam preferentally forms in high permeability 
streaks and oil depleted regions of the reservoir 
through which the steam would otherwise channel. 
This report describes an experimental programme 
conducted study the foam-forming characteristics of a 
range of different surfactants. Both commercially- 
available, and experimental surfactants were tested in 
a one-dimensional sandpack under controlled condi- 
tions of pressures and temperatures similar to those 
encountered in California oil fields. Steam and nitrogen 
were continuously injected into the sandpack which 
contained neither clay nor oil. The surfactant solutions 
were injected in discrete slugs of a finite duration al- 
lowing transient phenomena such as the istence 
of the foam to be studied. Under the conditions of the 
experiment, long chain alpha olefin sulphonate surfac- 
tants were found to generate the strongest foams. In- 
ternal olefin sulphonates, linear toluene sulphonates 
and linear xylene sulphonate surfactants generated 
just as strong foams but only at successively higher 
concentrations. It was fond that the strength of the 
foam produced by a surfactant of a particular chemical 
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structure increased with increasing alkyl chain length. 
30 refs., 91 figs., 31 tabs. (ERA citation 15:034002) 
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Thermal recovery by steam injection has proven to be 
an effective means of recovering heavy oil. Forecasts 
of reservoir response to the application of steam are 
necessary before a steam drive project. A se- 
mianalytical model (SAM) has been developed for 
one-dimensional linear systems and two-dimensional 
linear cross-sectional systems. Wells are located at 
both ends of the reservoir. At the injection well, wet 
steam is injected at a constant rate and enthalpy. The 
eS well produces at a constant flowing bottom- 

pressure. The SAM includes formation dip, com- 
pressible formation, water, and oil, and thermal expan- 
sion of the formation,water, and oil. The model auto- 
matically calculates the steam zone steam saturation 
and includes the water front and overburden heat 
losses. The two-dimensional model also includes grav- 
ity override of steam. The system of equations is 
solved by iterating on the injection well pressure. For 
each iteration, the lengths of the steam, water, and oil 
zones are determined. The pressure drop is calculated 
for each of these zones and at each well to compute 
the production well pressure. This value is compared 
to the production well boundary condition, and iter- 
ation continues until convergence is achieved, usually 
in five iterations. In the process, front locations, tem- 
peratures, pressures, and phase saturations are deter- 
mined for each of the zones. Since the temperatures 
and pressures are computed, the compressibility and 
thermal expansion of the rock, oil, and water can be 
considered. Oil and water production rates are calcu- 
lated by material balance. In the two-dimensional 
model, a new empirical method is presented which de- 
termines the shape of the steam front, and an exten- 
sion of an existing water flooding correlation is used to 
determine the volumetric sweep efficiency for the res- 
ervoir. 56 refs., 72 figs., 15 tabs. 
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A major program of university research into basic 
mechanisms of enhancing petroleum recovery and 
into underlying physics, chemistry, geology, applied 
mathematics, computation, and engineering science 
has been built at Minnesota. This report lists the 
papers and theses that emerged during the period 1 
October 1987 to 30 September 1988. Fourteen major 
accomplishments of the program include: capillary 
pressure -- centrifuge method revisited; on the fractal 
character of the porosity of natural sandstone; Cryo- 
SEM of liquid bearing rock; Cryo-SEM of particulate 
suspensions; on the statistics of randomly broken ob- 
jects; phase behavior of CO(sub 2)/hydrocarbon sys- 
tems; microstructure and transport in midrange mi- 
croemulsions; polarized optical microscopy of aniso- 
tropic media -- imaging theory and simulation; Cryo- 
TEM of CTAB micelles; structure, solvation forces and 
transport of confined fluids -- a synopsis of K. Vander- 
lick’s Ph.D. thesis; experimental studies of solvation 
forces in pure and binary fluid mixtures; molecular 
theories of confined fluids; a tractable molecular 
theory in strongly inhomogeneous fluid; and efficient 
molecular simulation of chemical potentials. (ERA cita- 
tion 15:034000) 
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In of non-Newtonian fluids for mobility control is a 
standard operation in oil recovery. While the descrip- 
tion of the fluid theology during the simultaneous flow 
of two immiscible phases is in general complicated, 
significant progress is possible when one of the fluids 
is of the power-law type. In the latter case the standard 
methods for flow description and analysis of experi- 
mental data must be modified. This paper results such 
an approach for one-dimensional immiscible displace- 
ment. We consider the application of the Buckley-Le- 
verett method and the modification of the JBN tech- 
nique for measurement of relative permeabilities. The 
effects of rate and fluid rheology on the displacement 
features are investigated. It is shown that substantial 
errors may arise by the direct use of the original JBN 
method in interpreting unsteady-state experiments. A 
general modification of the technique is also proposed. 
14 refs., 5 figs. (ERA citation 15:034003) 
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The West Sak reservoir located on the North Slope of 
Alaska is estimated to contain up to 25 billion barrels 
of heavy oil in place and represents the largest known 
heavy oil accumulation in the United States. The re- 
search pertains to study of thermal and miscible proc- 
esses for the recovery of West Sak crude. This report 
provides a description of the West Sak reservoir along 
with the petrophysical properties of various sand mem- 
bers based on the analysis of well log data; experimen- 
tally measured fluid properties (PVT) of West Sak 
crude and phase behavior of CO(sub 2)-West Sak 
crude mixtures; slim tube experiments, asphaltene pre- 
cipitation tests and equation of state predictions (in 
presence and absence of aqueous phase) conducted 
to study applicability of miscible flooding with enriched 
hydrocarbon gas solvents and carbon dioxide. Studies 
on thermal recovery include: prediction of steamflood 
performance with a simplified steamflood model, ex- 
perimental one dimensional corefloods conducted to 
study effect of addition of gases such as carbon diox- 
ide, nitrogen and methane to steam on the recovery of 
West Sak crude and development of analytical heat 
transfer model to simulate injection of steam/hot 
water in a one dimensional linear reservoir. 107 refs., 
166 figs., 44 tabs. (ERA citation 15:034005) 
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The socioeconomic aspects of the tar sands recovery 
were investigated by Diversified Petroleum Recovery, 
Inc. Mineral Resources Institute at the University of 
Alabama conducted characterization and beneficiation 
studies on Alabama tar sands. Two sources in the 
state were identified, namely, Black Wax Hill and 
Spring Creek. Samples were obtained, beneficiated, 
then shared with the University of Arkansas. Th:2 Uni- 
versity of Arkansas conducted research in three areas, 
namely, solvation and characterization of the tar sands 
phase equilibria as well as the design and operation of 


a bench-scale batch model. In the solvation studies, 
the results indicate that grinding the tar sands too fine 
results in downstream processing problems. Also, pre- 
liminary indications are that the beneficiation step may 
not be necessary in the solvation of the bitumen. The 
phase equilibria of the heptane/brine/isopropyl alco- 
hol/XTOL(trademark) system is very complex. The salt 
concentration of the brine is significant in the partition- 
ing of the isopropanol and heptane. Equilibrium data 
for some of the various combinations of chemical con- 
stituents have been obtained. Also included are ap- 
pendices: statistical data on highways; petrography; 
Dean-Starke technique; FTIR and NMR spectra; FOR- 
TRAN computer program for GC; simulation of flash 
behavior for IPA/brine/fatty acid/N-C(sub 7) mixture; 
and previous progress reports. 32 figs., 28 tabs. 
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This report analyzes the economics of producing syn- 
crude from oil shale combining underground and sur- 
face processing using Occidental’s Modified-In-Situ 
(MIS) technology and Lawrence Livermore National 
Laboratory’s (LLNL) Hot Recycled Solids (HRS) retort. 
These retorts form the basic technology employed for 
oil extraction from oil shale in this study. Results are 
presented for both Commercial and Pre-commercial 
programs. Also analyzed are Pre-commercialization 
cost of Demonstration and Pilot programs which will 
confirm the HRS and MIS concepts and their mechani- 
cal designs. These programs will provide experience 
with the circulating Fluidized Bed Combustor (CFBC), 
the MIS retort, the HRS retort and establish environ- 
mental control parameters. Four cases are consid- 
ered: commercial size plant, demonstration size plant, 
demonstration size plant minimum CFBC, and a pilot 
size plant. Budget cost estimates and schedules are 
determined. Process flow schemes and basic heat and 
material balances are determined for the HRS system. 
Results consist of summaries of major equipment 
sizes, capital cost estimates, operating cost estimates 
and economic analyses. 35 figs., 35 tabs. 
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This report deals with an investigation on the potential 
strata movements and subsidence associated with hy- 
drate production. The investigation involved the deter- 
mination of mechanical properties experimentally and 
numerical modeling of ground movements resulting 
from reservoir compaction. The objective was to inves- 
tigate the influence of reservoir compaction on ground 
movements based the theories of continuum mechan- 
ics and principles of geomechanics. Here, the Finite 
Element Method was used in modeling the ground 
movements. This is a powerful computer-based tech- 
nique which has been widely used in many areas of 
geomechanics. Parametric studies were performed to 
establish possible variation in the expected ground 
movements for different reservoir conditions and ma- 
terial characteristics. The results from this investiga- 
tion can be useful in estimating the magnitude of 
ground movement problems associated with hydrate 
= from geological materials. 45 refs., 17 figs., 
13 tabs. 
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Progress in the fourth quarter of research funded 
under the auspices of MOU Annex 1 is summarized 
with respect to seven main subtask areas. These sub- 
task areas are (1) definition of the distribution of car- 
bonate sandbar facies for Grayburg reservoirs; (2) def- 
inition of three-dimensional geometry of carbonate 
sand bodies; (3) analysis of engineering and petrophy- 
sical attributes of reservoir flow units; (4) development 
and testing of extended conventional oil recovery 
Strategies; (5) characterization of gas reservoirs; (6) 
geologic and engineering characterization of generic 
gas reservoir types; and (7) refinement of exploitation 
Strategies. Key areas of progress for the third quarter 
concern subtask 3 and 6. 4 refs., 1 fig. 
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The objective of this project is to perform a microbially 
enhanced oil recovery field pilot test in the Southeas' 
Vassar Vertz Sand Unit (SEVVSU) in Payne County, 
Oklahoma. Indigenous, anaerobic, nitrate-reducing 
bacteria will be stimulated to selectively plug flow 
paths which have been preferentially swept by a prior 
waterflood. This will force future flood water to invade 
bypassed regions of the reservoir and increase sweep 
efficiency. Progress is reported on growth/activity in 
porous media; coreflooding; and microbial modeling. 3 
refs., 5 figs. 
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The objective of this project is to perform a microbially 
enhanced oil recovery field pilot test in the Southeast 
Vassar Vertz Sand Unit (SEVVSU) in Payne County, 
Oklahoma. Indigenous, anaerobic, nitrate-reducing 
bacteria will be stimulated to selectively plug flow 
paths which have been preferentially swept by a prior 
waterflood. This will force future flood water to invade 
bypassed regions of the reservoir and increase sweep 
efficiency. Results are reported on the isolation/char- 
acterization of anaerobic bacteria; bacterial mobility 
and the importance of chemotaxis; careflood experi- 
ments; microbial modeling; and surface facilities 
design. 7 figs., 1 tab. 
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In the previous quarterly report we described the crite- 
ria for selecting a microorganism for Microbial En- 
hanced Oil Recovery studies. After careful consider- 
ation we chose Bacillus licheniformis JF-2 because of 
its ability to withstand reservoir conditions and the pro- 
duction of a surface active lipopeptide. Detailed ex- 
periments were conducted in stirred tank fermenters 
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equipped with pH control and constant sparging of air 
or, in the case of anaerobic experiments, O(sub 2)-free 
nitrogen. The effect of temperature and pH on bio- 
mass production, glucose consumption and interfacial 
tension against decane were determined for both aer- 
obic and anaerobic conditions. 5 figs., 2 tabs. 
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Sandia National Laboratories has conducted research 
and development in the area of enhanced or uncon- 
ventional natural gas recovery since the mid-1970’s. 
This report is a compilation, in chronological order, of 
the formal documentation that has resulted from that 
work. Since its inception, this R&D has covered five 
general areas, which evolved in roughly the following 
order: instrumentation, mineback experimentation, 
propellant fracturing, multiwell experiment, and geosci- 
ence. The Department of Energy’s U:nconvetnional 
Gas Program has been the predominant sponsor ofthe 
work represented in this bibliography. All entries of this 
bibliography are reports, papers, and abstracts which 
are available publicly -- either in published journals or 
as reports available through the National Technical In- 
formation Service, US partment of Commerce, 
5285 Port Royal Road, Springfield, VA 22161. The 
Journal of Petroleum Technology and other Society of 
Petroleum Engineers publications contain many of the 
journal papers. Sandia National Laboratories reports 
are the majority of the published reports. Abstracts are 
included only if they were published. 
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The two reports, Continental Drilling and Continental 
Scientific Drilling Program, form a basis for this report 
and provide comprehensive discussions of the subject 
of continental drilling for scientific purposes in a 
number of research areas. The purpose of this report 
is to present a specific recommendation of the Conti- 
nental Scientific Drilling Committee on where the first 
deep hole dedicated to scientific exploration of the 
continental crust in the United States should be locat- 
ed. The most accessible and feasible hypothesis to 
test is the one of thin-skinned tectonics; the southern 
Appalachians, where the thrusting of crystalline rocks 
of the Blue Ridge and Piedmont Provinces over early 
Paleozoic sedimentary rocks is postulated, represents 
the best location for this drilling project. This hypothe- 
sis is of fundamental importance to the understanding 
of the evolution of continents. 4 refs. 
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The importance of a scientific drilling program to study 
mineralized hydrothermal systems has been empha- 
sized in numerous workshops and symposia. To some 
degree the present report, prepared by the Panel on 
Mineral Resources of the Continental Scientific Drilling 
Committee, both reinforces and expands upon earlier 
recommendations. The report of the Los Alamos work- 
shop, Continental Scientific Drilling Program, placed a 
major emphasis on maximizing the industry and gov- 
ernment, supplementing these efforts with holes 
drilled solely for scientific purposes. Although the 
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present report notes the importance of opportunities 
for scientific investigations added on to current, mis- 
sion-oriented drilling activities, the Panel on Mineral 
Resources recognized that such opportunities are lim- 
ited and thus focused on holes dedicated to broad sci- 
entific objectives. In the present report, the panel has 
developed a program that will provide answers to 
many scientific questions that have existed for almost 
100 years concerning mineralized hydrothermal sys- 
tems. The committee notes that research drilling may 
lead to results in addition to those anticipated, results 
that will provide new directions and ideas of equal or 
| oper value that those basic ones originally posed. 
refs. 
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The computer program DMC (Distinct Motion Code) 
was developed in 1988 and 1989 to predict the motion 
of rock following a conventional blast. The ability to 
predict the rock motion associated with oil shale retort 
blasting, along with the induced porosity distribution, 
has been a driving force behind the development of 
DMC. Earlier this year DMC was used to simulate the 
rock motion associated with the rubblization of Occi- 
dental Oil Shale’s Retort Number 8 which was a three- 
void-level retort processed in 1982. This paper dis- 
cusses the algorithm developed to compute the poros- 
ity distribution of the muck after rock motion. It also 
contains a simulation of a two-void-level retort rubbli- 
zation plan proposed by Ricketts, 1989. DMC is used 
to model the rock motion associated with the blasting 
and to obtain a final porosity distribution. Some im- 
provement in the porosity distribution is seen over that 
observed in the three-void-level simulation. Thus, it 
may be that the two-void-level approach is not only 
more efficient to mine, but may also produce a more 
uniform rubble bed. 8 refs., 12 figs. 
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The main objective of this research project is to study 
ways to modify surface properties of coal, pyrite and 
ash-forming mineral matter for beneficiation of fine 
coal. Since the differences in surface properties of 
coal and mineral matter are utilized in several oil based 
preparation technologies, such as: froth flotation, 
emulsion flotation, spherical agglomeration and liquid- 
liquid separation, another objective is to delineate the 
role of oil. The following studies are being carried out 
to achieve the objectives stated in the previous para- 
graph: investigation of the natural hydrophobicity of 
coal and pyrite; development and evaluation of en- 
hanced coal hydrophobicity; development and evaiua- 
tion of reagents which modulate the hydrophobicity of 
pyrite; and development and evaluation of emulsion 
processes and their underlying principles. 4 tabs. (ERA 
citation 15:032083) 
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This report presents an analytical method for deter- 
mining wellbore heat transmission during liquid or gas 
flow along the tubing. The mathematical model de- 
scribes the heat transfer between the flowing fluid in 
the wellbore and in the surrounding formation as one 
whole physical system. The transient heat transfer 
equations in the two regions with coupling at the sand- 
face are solved simultaneously. Non-homogeneous 
formations are treated which consist of several layers 
with different physical properties and arbitrary initial 
temperature distributions in the vertical direction. 
Closed form analytical solutions are obtained in real 
space and in Laplace space, which can be used to cal- 
culate the temperature distribution along the wellbore 
and in the formation, and to evaluate heat transfer rate 
and cumulative heat exchange between wellbore and 
formation. A more accurate formula is given for the 
widely-used transient heat conduction function f(t(sub 
D)) of thermal resistance. 14 refs., 12 figs., 1 tab. (ERA 
citation 15:033261) 
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This semi-annual report describes the activities of the 
lowa State Mining and Mineral Resources Research 
Institute (ISMMRRI) at lowa State University, Ames, 
lowa, for the period of July 1, 1988, to December 31, 
1988. Ten graduate research projects and one under- 

raduate project are described in the areas of Mineral 

rocessing, Mining Engineering, Mineral Characteriza- 
tion, and Mined-Land Reclamation, and Fuel Science. 
The graduate students are associated with several dif- 
ferent academic departments and are al! minoring in 
Mineral Resources. (ERA citation 15:034529) 
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1986, 48p ETDE-mf-0784798 

In German. No. 1/86 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The report describes R and D activities of the Mine 
Ventilation Department of the Westfaelische 
Berggewerkschaftskasse, aimed at improving safety 
on ventilation while avoiding excessive cost. New sys- 
tems for working spot ventilation in roadway drivage 
with selective cutters are presented. These systems 
increase the air flow rate between the end of the air 
conduit and the heading face and thus improve the 
woe without interfering with dust removal. 


052,519 

DE90784799/GAR PC A03/MF A01 

Westfaelische Berggewerkschaftskasse, Bochum 

gaa F.R.). Inst. fuer Betriebsfuehrung im Berg- 
u. 


Fernsteuerung von Abbaubetrieben unter beson- 
derer Beruecksichtigung der Sicherheit, darges- 
telilt an einem Pilotprojekt der BAG Lippe. (Remote 
control and safety in mineworks, illustrated by a 
pilot project of BAG Lippe). 

1986, 23p ETDE-mf-0784799 

In German. No. 2/86 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The SIMDAS control system (Siemens) enables con- 
trol of mineworks from a surface station in accordance 
with the pertinent regulations. Standard hardware and 
software components can be modified for every con- 
ceivable application. Hardware components corre- 
spond via defined interfaces. SIMDAS is an intrinsical- 
ly safe microcomputer system for automation tasks 
which integrates process computers in the complete 
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automation and information system. The user software 
consists of control modules which can also be used 
with other microprocessor control systems with INTEL 
8085 microprocessors. The control system is de- 
scribed on the basis of the SIMDAS system currently 
used at Westerholt combined mine. (MOS). 


052,520 

DE$0790593/GAR PC A09/MF A01 
Institut Francais du Petrole, Rueil-Malmaison. 
Contribution to the analytical and numerical eval- 
uation of oil well equilibrium for any cross section 
under a uniform pressure and an anisotropic 
stress field. 

Thesis. 

A. Bouziane. Sep 89, 197p IFP-37-479 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The integral equation, the finite element and an analyt- 
ical method are used and compared to compute the 
state of equilibrium of an oil well. This well is of what- 
ever cross section and is subjected to a uniform pres- 
sure and an anisotropic stress field at the infinity. In the 
first part, the equations of the Mechanics of deforma- 
ble solids are recalled using dual vectorial spaces 
theory. These equations are briefly introduced by using 
a four spaces diagram. In the second part, an analyti- 
cal method using the complex potentials developed by 
Muskhelishvili is used to solve the problem. In the third 
part, three methods of integral equations are devel- 
oped (direct and indirect). The stress boundary condi- 
tions at infinity are taken into account by superimpos- 
ing a particular solution to the fundamental solution. 
With such a method, both displacements and stresses 
are correctly represented as well on the boundary as 
inside the domain. The finite element method is devel- 
oped in the fourth part. For complicate shapes of well 
cross section the used automatic mesh generator 
does not seem well adapted. In conclusion, the inte- 
gral equation method gives the results which are in the 
best agreement with the analytical solutions. (ERA ci- 
tation 15:032130) 


052,521 

DE90791375/GAR PC A03/MF A01 
Institutt for Kontinentalsokkelundersoekelser og Pe- 
troleumsteknologi A/S, Trondheim (Norway). Oceano- 
grafisk Senter. 

Three-dimensional permeability and fluid flow. 

|. Akervoll, R. M. Holt, and J. Moum. Apr 89, 22p 
IKU-R-31.8842.00/01/89 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The report summarizes the first year’s activities in a 
three year research program investigating permeability 
and fluid flow in anisotropic and heterogeneous reser- 
voir formations. The program was initiated by the Nor- 
a Council for Scientific and Industrial Research 
(NTNF) as an advanced technology program involving 
enchanced oil recovery and sophiaticated instrumen- 
tation. Three- dimensional pore structure analysis has 
been performed by scanning electron microscope 
(SEM) studies of thin sections sequencies from a 
sandstone. Compaction effects during cementation 
and the effect of external stress on permeability has 
been investigated experimentally. Computer modeling 
has established the basis for making a physical three- 
dimensional model of a heterogeneous reservoir. 4 
figs. (ERA citation 15:032131) 


052,522 

DE90792160/GAR PC A06/MF A01 
Ruhrkohle A.G., Essen (Germany, F.R.). 

Entwicklung eines Magnetbahn-Foerdersystems 
fuer den Steinkohlenbergbau unter Tage (Phase 
1). Schlussbericht. (Development of a magnetically 
levitated transport system for the underground 
hard coal mining industry (phase 1). Final report). 
H. Spinka, and P. Rosner. Oct 89, 119p ETDE-mf- 
0792160 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The fulfillment of various transport tasks within a mine 
requires different and numerous installations which 
lead to increasing problems and rising costs in the in- 
frastructure. With the maanetic synchronous longsta- 
tor linear motor a drive was developed providing for a 
transport system construction suiiable for all transport 
tasks - independently of the geometry of the under- 
ground workings. In three steps the ‘integrated trans- 


port system’ could be developed in form of prototypes: 
following the construction of a pure functional sample, 
mainly used to meet FLP requirements, a semi-oper- 
ational system and finally a test system, i.e. a track 
circuit with branch-offs and a loading and discharge 
facility was developed. The new captive rail transport 
system has two tracks, is derail-safe and has a play- 
load of up to 4 t/m. It was designed for inclinations of 
up to 18 gon and velocities of up to 10 m/s. The vehi- 
cles (bogey-type undercarriages) only differ in the 
bodies for passenger, materials or bulk materials 
transport. The bulk materials vehicles are continuously 
discharged in a 160deg discharge spiral. The oper- 
ations may be controlled fully automatically from a 
control center. The major components for the automa- 
tion and the control system have been developed. 
(orig.) With 3 refs., 2 tabs., 44 figs. (ERA citation 
15:000000) 


052,523 

DE90792260/GAR PC A06/MF A01 
Technische Univ. Clausthal, Clausthal-Zellerfeld (Ger- 
many, F.R.). Inst. fuer Tiefbohrtechnik, Erdoel- und 
Erdgasgewinnung. 

Abbaubereichserkundung durch Horizontalboh- 
rungen grosser Laenge - 2. Teilvorhaben. Text- 
band. Schlussbericht. (Horizontal prospect drilling 
of considerable length ahead of face areas - 2nd 
sub-project. Text volume. Final report). 

U. Deutsch, C. Marx, E. Klaile, and H. Palm. May 89, 
101p ETDE-mf-0792260 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Trials to stabilize unstable horizontal drillholes by 
means of a pressure lock and artificial build-up of a 
hydraulic supporting pressure have failed. ITE of the 
Technical University in Clausthal investigated, dis- 
cussed, and evaluated the causes of such drillhole in- 
stabilities. Approaches to solve the problem are in- 
creased drillhole flushing to reduce friction and facili- 
tate removal of drillings as well as the reduction or pre- 
vention of hydratations and/or inhibitions. First appro- 
priate flushing systems have been developed. Under- 
ground field test drilling was continued first under fa- 
vourable and, subsequently, under extremely unfa- 
vourable marginal conditions. Using newly developed 
telescoping drill piping, alternative right-hand and left- 
hand flushing systems, new special bit designs, en- 
larged annular gaps and adapted drill flushing, the 
target depth of > 1000 m was attained under favoura- 
ble geological conditions. Problems under unfavoura- 
ble conditions were solved only in part. It will be inevi- 
table to develop some flanking drillhole geophysics for 
horizontal underground boreholes for the sake of 
steering, monitoring and, in particular, stringent geo- 
logical interpretation. (orig.) With 34 refs., 43 tabs., 59 
figs. (ERA citation 15:000000) 


052,524 

MIC-90-03165/GAR PC E19/MF E01 
Department of Indian Affairs and Northern Develop- 
ment, Ottawa (Ontario). 

Index to mining assessment reports: Yukon, 1989. 
Annual publication. 

c1989, 519p 


Catalogue of assessment reports received to the end 
of 19889, listed by catalogue number. Each citation in- 
cludes title, author, date of publication, location, and 
status (confidential or non-confidential). Keywords are 
also given for each citation. 


052,525 

MIC-90-03190/GAR PC E12/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Mispec Resources Inc. gold project: Cape Spen- 
cer, New Brunswick. 

Open file report no. 89-47. 

R. F. Mann. c1989, 108p 

Fold. map not filmed. 


Mispec Resources Inc. is currently exploring its mining 
licence located near Cape Spencer, about 16 km east 
of Saint John. Several auriferous alteration zones, 
identical to the adjacent producing gold deposit 
(owned by Gordex Minerais Ltd.) occur in the Mispec 
Resources property. This program delineated the road 
zone deposit to its south and east limits by NQ core 
drilling and ascertained an estimate of the grade of the 
enriched surficial material overlying the auriferous al- 
teration zone. 





052,526 

MIC-90-03191/GAR PC E12/MF E01 
a Brunswick. Minerals and Energy Division, Freder- 
icton. 

Testing of New Brunswick oil shale in R.P.C. test 
facility. 

Open file report no. 90-2. 

P. Salib, and P. Eng. c1990, 104p 


The oil shale deposits of the Albert Formation in the 
Moncton Subbasin, New Brunswick, are considered to 
be Canada’s largest and highest grade oil shale re- 
serves. The viability of N.B. oil shale would improve if it 
were utilized with other fossil fuel resources such as 
high sulphur N.B. coal. For this reason, one of the con- 
cepts under investigation is the possibility of adding a 
retort to the circulating fluidized bed unit of N.B. Power, 
located at Chatham, N.B. This report presents the re- 
sults of retorting trials carried out on 2 oil shale sam- 
ples from the Albert Formation. One sample is from the 
Albert Mines zone (32.4 Imp.Gal/short ton) and the 
other is from the Dolomite Maristone Zone (10.9 
Imp.Gal/short ton). 


052,527 

MIC-90-03192/GAR PC E17/MF E01 
New Brunswick. Minerals and Energy Division, Freder- 
icton. 

Further characterization of Plymouth Mn deposit, 
New Brunswick. 

Open file report no. 90-4. 

G. C. Roberts, and J. D. Prince. c1990, 371p 


Evaluation of the Plymouth manganese-iron deposit, 
including a clear definition of the grades of manganese 
and iron present; an accurate estimate of all associat- 
ed elements; a definition of the boundaries; a geologi- 
cal and structural interpretation; an evaluation of the 
deposit at depth; the provision of tonnage figures of 
the proven, probable and possible ore reserves; and 
the development of a 3-dimensional model. The 
project was divided into bulk sampling and trenching, 
core drilling, and a sample analysis. 


052,528 

MIC-90-03294/GAR PC E07/MF E01 
British Columbia. Geological Survey Branch, Victoria. 
British Columbia mineral exploration review, 1990. 
Information circular no. 1990-1 (Annual). 

c1990, 68p 


Annual review of mineral exploration in the province, 
giving an overview of exploration expenditures, miner- 
al claim staking, value of mineral production, and drill- 
ing expenditures. Each of the 5 districts is treated in 
more detailed fashion, with mineral exploration given 
for individual areas, as well as development projects 
and operating mines in the area. 


052,529 
MIC-90-03340/GAR 
Department of Energy, Mines and Resources, Ottawa 
(Ontario). 

_— mineral deposits not being mined in 
Mineral bulletin no. MR 223 (Annual). 

c1990, 644p SSC-M38-2/223E, ISBN-0-660-14371-3 


PC E99/MF E01 


Inventory of Canadian mineral deposits for which ton- 
nages and grades have been estimated and which are 
not expected to be in production by the end of 1989. 
Each deposit is summarized under several headings 
and includes name, i history of work, 
resource figures, and remarks. The compilation is 
based on data available to the end of May 1989. De- 
posits are listed by province. 


052,530 

MIC-90-03365/GAR PC E07/MF E01 
Coal Research Laboratories (Canada), Ottawa (Ontar- 
io). 

Comparison of the behavior of hardwood packing 
tested under controlled conditions with in situ ob- 
servations. 

W. D. Gallant, and D. Payne. c1989, 26p 


The Cape Breton Development Corp. and the Cape 
Breton Coal Research Laboratory have been examin- 
ing the behaviour of gateroads behind advancing long- 
wall faces. Hardwood packing is an integral part of the 
gateroad support. To enable a better understanding of 
the behaviour of the gateroad, a series of 9 full scale 
tests were performed on typical pack configurations 
used in the Sydney coalfield. The testing was uniaxial 
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compressive with loading normal to the packs. The 
mine roof simulator of the Pittsburgh Research Centre, 
USBM undertook the testing. Results produced are to 
be used in back analysis of field data, hardwood pack 
design and as a reference for pack design using alter- 
native materials. 


052,531 


MIC-90-03366/GAR MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Index of mining technology projects, 1989. 
CANMET special publication no. SP 89-8E. 

R. T. Blake, R. Boyle, and S. Bezeau. c1989, 251p 
ISBN-0-660-13469-1 

Microfiche only. 


Annual index on R&D projects currently being carried 
out by mining companies, universities, federal and pro- 
vincial agencies, and private sector organizations. The 
index lists projects by organization and subject catego- 
ty by province. Subject categories include administra- 
tion, feasibility, surface technology, design, equipment, 
development, production, materials handling, services, 
ground control, high technology, and processing. Infor- 
pr a was gathered during the spring and summer of 


052,592 


MIC-90-03368/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). Mining Research Labs. 

About electro-magnetic wire-rope testing in New 
Brunswick mines and related data. 

L. B. Geller. c1989, 56p 


Present day, commercially available, electro-magnetic 
(EM) type wire-rope test instruments play an important 
role in making mineshaft hoisting operations safe, but 
the accuracy of rope strength loss estimates, based 
upon these EM measurements, still leaves much to be 
desired. This report examines the level of accuracy, 
with special regard to the regulatory rope removal cri- 
teria, with which EM instrument-based loss of breaking 
strength estimates are currently being made, and the 
most likely reasons for the known inaccuracies of esti- 
mation by instrument, operator, or regulatory origin. 


052,533 


MIC-90-03370/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Video probe inspection of roofboit holes at H-W 
Mine, Westmin Resources. 

B. Arjang, and R. W. D. Clarke. c1989, 15p 


Two prototypes of stainless steel Swellex bolts devel- 
oped by Atlas Copco were produced. In cooperation 
with INCO Ltd. and Falconbridge Ltd., a video survey 
was undertaken of a set of 60 boreholes at each mine 
site prior to installation of test bolts. A third site, at H-W 
Mine, Campbell River, B.C. was added and video in- 
spection of 30 boreholes was conducted. This report 
describes the video equipment and the borehole in- 
spection. 


052,534 


MIC-90-03372/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Explosibility tests on reference sulfide mineral 
samples. 

K. J. Mintz. c1990, 20p 


Under the Canadian certified reference material 
project, samples of ores, in the form of fine dusts, are 
prepared as analytical standards for the mining indus- 
try. Dust clouds of sulfide ores containing high concen- 
trations of pyrite or pyrrhotite are known to be capable 
of exploding. Therefore, to ensure the safe processing 
of these materials, appropriate tests were carried out 
on the explosibility of a candidate reference material 
and a previously-processed reference material. Chem- 
ical analysis was carried out and the mineralogical 
composition estimated from that data. A sieve analysis 
was also conducted. 


052,535 


MIC-90-03377/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
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Tracer gas used for the mine fire simulations. 
Report no. CRL 89-87(TR). 
G. W. Klinowski, and D. J. Kennedy. c1989, 36p 


Over the past 7 years, the Cape Breton Coal Research 
Laboratory has designed, built, tested and proved the 
necessary hardware, software and methodology of 
tracer based surveying techniques for mine gas 
ventilation. Tracer gas based ventilation techniques 
can be and were used in many problematic situations 
where the standard ventilation methods are inad- 
equate, such as the emergency imposed by a mine 
fire. During the fire simulation exercise, tracer gas re- 
lease systems emulating the fire are positioned in sen- 
sitive locations within the mine. The tracer gas concen- 
trations in air samples collected in strategic points of 
the mine indicate their ‘contamination’ levels. Simula- 
tions undertaken at the Orchard Valley Mine were 
planned to assert the integrity of so-called ‘smoke- 
free’ roadway and to gain knowledge of the smoke dis- 
tribution patterns in the event of fires erupting in 2 dif- 
ferent locations within the mine. The performance, 
se and flexibility of the equipment was also 
tested. 


052,536 

MIC-90-03378/GAR PC E17/MF E01 
Denison Mines Ltd., Elliot Lake (Ontario). 

Use of consolidated fills for controlling violent 
pillar failure in Ontario mines. 

c1989, 247p 

Contract CANMET-69010-01-SQ 

Photographs not filmed. 


Project involving the pouring of 109,000 tonnes of a 
1:30 mix by weight of cement and classified mill tail- 
ings into a selected section of the 26 panel. In conjunc- 
tion with the fill placement, the behaviour of pillars and 
hanging wall in the immediate area were monitored 
with rock mechanics instrumentation. The equipment 
included a 32 channel microseismic system with a 
close array of geophones dedicated to the test panel 
area, convergence meters installed for monitoring of 
hanging wall/footwall closure and instruments for 
monitoring relative magnitude and direction of ride 
action of hanging wall/footwall of the adjacent panels. 
Experimental high frequency-based microseismic 
equipment developed recently at Queen’s University, 
Kingston, Ontario was tested to yield possible new in- 
formation on pillar seismicity and pillar stress states. 
In-situ testing of the fill to determine fill stiffness was 
conducted at 2 sites. Numerical modelling using both 
elastic and non-linear type programs was carried out to 
simulate effects of fill on stresses and displacements 
in the pillars. 


052,537 

MIC-90-03380/GAR PC E17/MF E01 
Golder Associates, Mississauga (Ontario). 

Review and evaluation of main roadway intersec- 
tion techniques for use in the Sydney Coaifield. 
c1988, 217p 

Contract CANMET-79019-01-SQ 

Fold. maps not filmed. 


Review of the support design and practice for main 
roadway intersections in the U.K., the U.S., Canada, 
South Africa and Australia; review and evaluation of 
the existing designs and rock conditions for roadway 
intersections in the Sydney coalfield, with particular 
reference to the Lingan Mine; and consideration for 
applying alternative intersection design methods to the 
Sydney coalfield. 


PC E17/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
Impact of steam additives on the productivity of 
the = steam stimulation process. 
L. L. McCorriston, V. Trocan, and J. G. Boyd. c1988, 


208p 
Contract CANMET-79064-01-SQ 


The effects of alkalinity and steam additives on interfa- 
cial tension and oil recovery are impossible to recreate 
except in changing reservoir conditions induced by al- 
kaline steam injection. This study determines the 
changes in production as a result of steam additives; 
the interfacial tension of produced and injected fluids 
with and without additives; the effect of steam addi- 
tives on the emulsion formation tendency of boiler ef- 
fluents and reservoir water; and the impact of alkaline 
boiler effluent reactions as well as steam additive ad- 
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sorption or decomposition. Eight primary production 
wells drilled in 1986 at Pelican Lake project were se- 
lected and divided into 4 well pairs, one of which was 
steamed with additive. For each well, produced fluid 
(oil and water) samples were taken during the primary 
production phase (pre-steam). During steaming, sam- 
ples of both steam generator, source water and boiler 
effluent (condensate) were taken, as well as any pre- 
flush/workover fluids. More frequent produced fluid 
sampling took place for the initial high water cut flow- 
back, when some of the steam additive was expected 
to be produced back. 


052,539 

MIC-90-03385/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Study of fines migration in heavy oil reservoirs. 

H. A. Nasr-El-Din, G. Coskuner, and B. B. Maini. 
c1989, 121p 

Contract CANMET-89018-01-SQ 


A review of the literature on fines migration in porous 
media was conducted and various factors which affect 
fines migration and their relative importance in heavy 
oil reservoirs were identified. A corrosion resistant 
linear core displacement apparatus for fines migration 
experiments was then built, capable of handling un- 
consolidated cores (approximately 4 cm x 15 cm), high 
pressures (up to 20 MPa), and high temperatures (up 
to 250C). Representative core samples from 2 differ- 
ent heavy oil reservoirs in Alberta, selected from those 
with permeability damage problems, were analyzed to 
determine the type, amount, morphology and location 
of fines with respect to their pore systems. Various pe- 

raphic tests were conducted on each core sample, 
including XRD, and SEM analysis. A method for extrac- 
tion of cores, which minimizes the permeability 
damage in the extraction process, was developed. The 
effects of various parameters, including net confining 
pressure, velocity, permeability, wettability, viscosity 
and ionic strength of the injected fluid on permeability 
damage were examined. 


052,540 
MIC-90-03387/GAR 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Evaluate foams to improve oil recovery from 
heavy oil reservoirs: Final report. 

M. Sarbar, B. B. Maini, and J. Goldman. c1989, 87p 
Contract CANMET-89020-01-SQ 


PC E07/MF E01 


This experimental investigation was carried out to de- 
velop a foam treatment for possible field application in 
a steam flood operation. The study evaluated several 
available surfactants to select the most promising and 
provided data on the effect of several process param- 
eters for the selected surfactant. Six different surfac- 
tants, representing a cross section of temperature 
stable surfactants currently in the market, were evalu- 
ated in Ottawa sand cores. The increase in pressure 
drop across the core resulting from injection of the 
— surfactant with steam into the core containing 
steam flood residual oil was measured. The extent of 
surfactant losses due to adsorption and thermal degra- 
dation in the field were also considered. The effects of 
concentration, flow rates, steam quality and non-con- 
— gas were examined using the selected sur- 
actant. 


052,541 

MIC-90-03389/GAR PC E07/MF E01 
Serata Geomechanics, Inc., Richmond, CA. 
Application of Rheological Element Method (REM) 
model for open-pit design optimization. 


c1989, 62) 
Contract CANMET-79048-01-SQ 


Documentation of a computer simulation study which 
focused on field calibration of the site-specific comput- 
er mode! constructed for a certain area of Pit 03 of 
Highvale Mine. The model was calibrated against 
ground deformation data collected in field monitoring 
programs. Three pit designs with different excavation 
geometries are evaluated by finite element computer 
simulation. The computer projected results are exam- 
ined and compared with those obtained in a previous 
project. 


052,542 

MIC-90-03392/GAR PC E12/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 
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Geotechnical study of rock mass classification pa- 
rameters for Sydney Coalfield, Nova Scotia. 

c1989, 128p 

Contract CANMET-89002-01-SQ 

Fold. maps not filmed. 


Review of the Norwegian Geotechnical Institute Q 
system, the CSIR geomechanics classification system 
and the RSR system. Parametric and back-analysis 
were undertaken to establish ranges of values appro- 
priate for use with these rock mass classification sys- 
tems in the coal measure strata of the Sydney coal- 
field. The classification systems were modified to re- 
flect the results of the back-analyses and were then 
applied to characterize the rock mass at selected ex- 
isting and future mining areas in Donkin Mine, Lingan 
Mine, Prince Mine and Phalen Mine. 


052,543 

MIC-90-03451/GAR PC E07/MF E01 
Saskatchewan Dept. of Energy and Mines, Regina. 
Saskatchewan Energy and Mines: Annual report 
1988-89. 

c1989, 32p 


This annual report includes Division reports, a Precam- 
brian bedrock compilation geology map, and figures 
showing wells drilled and metres drilled by area, re- 
maining oil and gas reserves, oil production, average 
crude oil prices, and wells capable of production. 


052,544 

PB90-252420/GAR PC Ai2/MF A02 
Earth Resources Associates, Helena, MT. 

Alluvial Valley Floor identification and Study 
Guidelines. 

Final rept. 

25 Jan 83, 265p OSM-004 

Contract J5120056 

See also PB90-153081. Sponsored by Office of Sur- 
face Mining Reclamation and Enforcement (Dl), Wash- 
ington, DC. 


The handbook reviews regulatory and technical as- 
pects of alluvial valley floors, an important issue to 
coal mining in the semiarid and arid parts of the west- 
ern United States. The information contained in the 
handhook should be helpful to the coal mine operator, 
interested citizen, regulatory agency, and land man- 
agement agency in identifying, studying, and predicting 
impacts to alluvial valley floors. In developing the 
handbook, the Office of Surface Mining used the expe- 
rience gained by this office and the states in dealing 
with alluvial valley floors since passage of the Surface 
Mining Control and Reclamation Act of 1977. The 
handbook uses this experience to guide the reader 
toward certain study approaches. However, it is em- 
phasized that the handbook is solely an advisory docu- 
ment and the only fixed requirements relating to alluvi- 
al valley floors are contained in the statute itself or 
adopted regulations. 


Natural Resource Management 


052,545 

DE90791371/GAR PC A03/MF A01 
Norges Vassdrags- og Energiverk, Oslo (Norway). 
Case study on optimal water management of small 
catchments. Aaros river in Norway. 

B. Jakobsen, and T. Herfjord. Jun 89, 29p NVE-V- 
PUB-21, ISBN 82-410-0058-8 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Norwegian Water resources and Energy Adminis- 
tration (NVE) is the national authority responsible for 
the main elements of water resources management. 
The present case study is mainly based on the “Water 
Master Plan, Aaros River” in Norway with a catchment 
area of 115 square kilometres which is in course of 
preparation. In terms of range, and taking into account 
practical experience, rivers with catchment areas be- 
tween a hundred and a few thousand square kilo- 
metres are considered as small rivers. The study is 
one out of more similar studies to be prepared for the 
“Economic Commission for Europe, Environment and 
Human Settlements Division” on the same subject. 
Accordingly, the content of the present study strictly 
follows the “outline for the preparation” which is sub- 
mitted from the Divison and contains the following 
main items: Natural conditions, Socio-economic condi- 


tions, Water management and river-basin develop- 
ment, Relation between catchments and neighbouring 
basins and environments, Interaction between man- 
agement and socio-economic activities, International 
cooperation. In addition to the outline, one chapter 
dealing with the Norwegian Watercource Archives is 
added. 5 figs., 15 tabs. (ERA citation 15:032454) 


052,546 


MIC-90-03120/GAR PC E12/MF E01 
Canadian Wildlife Service. State of the Environment 
Reporting Branch. Strategies and Scientific Methods 
Division, Ottawa (Ontario). 

Use of indicators to show the state and recent 
trends in sustainable development in Canada. 
Draft. 

Technical report series no. 10. 

G. Sheehy. c1989, 98p 


The federal State of the Environment (SOE) reporting 
program was established to provide information on the 
status and trends of environmental quality and natural 
resource use. A major objective of the program is to 
encourage sustainable use of natural resources. This 
report presents a framework for measuring changes 
and trends in socio-economic activities as indicators of 
a move towards sustainable development. The study 
framework involved identifying basic requirements for 
economic development to be sustainable; listing the 
different activities which together comprise economic 
development in Canada; applying the standards devel- 
oped to the activities to determine quantitative indica- 
tors of trends in sustainability of economic develop- 
ment; identifying data sources for applying the sustain- 
ability indicators; and describing a proposed reporting 
format through the use of an example from the forestry 
sector. 


052,547 


MIC-90-03123/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). Corporate 
Policy Group. 

Canada Committee on Ecological Land Classifica- 
tion: Achievements 1976-89, and long-term plan. 

G. R. Ironside. c1989, 22p SSC-EN72-16/1989, 
ISBN-0-662-5697 1-7 

Text in English and French (Bilingual). 


The Committee was formed in 1976 to encourage the 
development of both a uniform national ecological ap- 
proach to land/natural ecosystem classification, and 
to encourage a sound application of this approach to 
environmentally sustainable resource management 
and land use planning. This report describes the oper- 
ation of the Committee; the core work areas; and the 
achievements of the working groups on national wet- 
lands, wildlife, ecoregions, national vegetation, land/ 
water integration, and methodology/philosophy. The 
long-term plans of each of these working groups are 
wed described. Publications of the Committee are 
isted. 


052,548 


MIC-90-03166/GAR PC E07/MF E01 
Environment Canada, Ottawa (Ontario). 

St. Lawrence Action Plan: Annual report 1988-89. 
c1989, 84p SSC-EN40-11/17-1988, ISBN-0-662- 
56743-9 

Text in English and French (Bilingual). 


First annual report of the Plan, established for a 5-year 
period by the federal government to protect, conserve 
and restore the quality of the St. Lawrence’s waters. 
The report describes the Plan, its mandate and objec- 
tives; gives a background to its introduction; and de- 
scribes the actions to be taken under the action areas 
of environmental technologies, restoration, and con- 
servation. Federal government departments involved 
are listed and their place in the Plan is discussed, 
along with the partnership with the Quebec govern- 
ment. An activity report for the first year is given, as 
well as the agenda for the 2nd year for each of the 4 
action areas. The mandate and activities of the St. 
Lawrence Centre, the research and administrative 
centre for the Plan, is also described. A financial state- 
ment is included. 


052,549 


MIC-90-03203/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 





Use of simple, inexpensive microbial water quality 
tests: Results of a three-continent, eighty-country 
research project. 

Manuscript report no. 247e. 

B. J. Dutka, and A. H. El-Shaarawi. c1990, 194p 
Microfiche only. 


Conventional bacteriological tests for assessing water 
quality are too expensive and impractical for routine 
use in the vast majority of developing countries. For 
the past 6 years, the International Development Re- 
search Centre has supported research in the develop- 
ment of simpler and cheaper tests that would permit 
the monitoring and classification of drinking water 
sources. Researchers in Brazil, Chile, Egypt, Malaysia, 
Morocco, Peru, Singapore and Thailand have exam- 
ined a number of promising non-traditional microbiolo- 
gical tests and adapted them to their particular condi- 
tions and needs. Correlation/relationship studies be- 
tween these simplified tests and the conventional tests 
such as tota! coliform, fecal coliform and E. coli were 
conducted. In September 1988, a global meeting 
marking the end of the initial laboratory research 
phase was held in Banff, Alberta. This document was 
prepared from the presentations and discussions of 
the meeting. It also includes a listing of previously pub- 
lished papers that originated from this network of 
projects. 


052,550 

MIC-90-03211/GAR MF E01 
International Development Research Centre, Ottawa 
(Ontario). 

Water Quality Control Network: Proceedings of 
the meeting. 

Manuscript report no. 248e. 

P. Payment, and W. A. Sanchez. c1989, 34p 

Water Quality Control Network. Meeting (1989: 
Ottawa, Ont.) 

Microfiche only. 


Water quality remains an important issue for develop- 
ing countries, but the limited availability of funds as 
well as of technical facilities and trained staff seriously 
limits testing of water samples from areas that are not 
within range of large urban centres. In order to provide 
developing countries and remote areas of industrial- 
ized countries with inexpensive and simple field tests 
for assessing their drinking water quality, researchers 
from several countries were involved in comparing the 
suitability of various alternative tests for laboratory and 
field use under local conditions. The presence/ab- 
sence, the H2S paper strip and the coliphage tests 
were compared to the standard tests normally per- 
formed for water quality testing. The study group sug- 
gested further research in these three tests and the 
initiation of some field evaluation of the last two tests. 


052,551 

MIC-90-03235/GAR PC E07/MF E01 
Canadian Wildlife Service, Ottawa (Ontario). 

Benefits of wildlife. 

M. Egan, P. Logan, and E. DuWors. c1989, 5p SSC- 
CW69-4/77E, ISBN-0-662-16676 


Pamphlet describing the value which wildlife repre- 
sents to humans, including enhancement of the quality 
of life, importance to natural processes, science and 
agriculture, and importance to the economy. The North 
American waterfowl management plan is used as an 
example of sustainable development. 


052,552 

MIC-90-03255/GAR PC E07/MF E01 
Canadian Wildlife Service, Ottawa (Ontario). 

Trends in sizes of breeding duck populations in 
western Canada, 1955-89. 

Progress notes no. 186. 

K. M. Dickson. c1989, 9p ISBN-0-662-17501-8 


Changes in the size of duck populations have been 
monitored annually since 1955 over nearly 3.6 million 
sq km of breeding habitat in Montana and North and 
South Dakota in the U.S., the Canadian Prairie prov- 
inces, the Mackenzie Valley of the Northwest Territo- 
ries, and parts of Aiaska. The results of these surveys 
provide information on abundance and distribution of 
duck populations, as well as changes in habitat, and 
form a basis for management of most duck species. 
This analysis presents an objective technique for ideni- 
fication of temporal trends in population indices de- 
spite the large annual variations, using route-regres- 
sion analysis to describe patterns in duck population 
indices for the western survey area. 


NATURAL RESOURCES & EARTH SCIENCES 
Natural Resource Management 


052,553 

MIC-90-03260/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 
Wetlands pianning policy statement: Implementa- 
tion guidelines. 

c1989, 72p ISBN-0-7729-5134-4 

Text in English and French (Bilingual). 


This policy statement applies to provincially significant 
wetlands (Class | and II wetlands). It may be applied to 
Class III (regionally significant wetlands) and Class IV 
to VII (locally significant wetlands) as deemed appro- 
priate by regional and local municipalities. The docu- 
ment identifies public and other agencies with involve- 
ment and variation in local conditions as a result of 
jurisdiction, characteristics of the wetland, technical in- 
formation available, nature of the proposed develop- 
ment, and whether the wetland is in Northern or South- 
ern Ontario. Implementation of the provincial policies 
through the Planning Act is discussed, along with 
methods of evaluation of the strategy proposed. 


052,554 

MIC-90-03261/GAR PC E07/MF E01 
Ontario Ministry of Natural Resources, Toronto. 

Policy statement, wetlands: A proposed policy of 
the Government of Ontario issued for public 
review. 

c1989, 18p 

Text in English and French (Bilingual). 


Proposed policy statement on wetlands, covering ine 
legislation under which they would be included; back- 
ground to the statement and the need for it; the basis 
of the policy; the policy itself, including wetland’s place 
in official policy, zoning bylaws and orders, criteria for 
justification of land use compatibility, and the construc- 
tion of public facilities on or adjacent to wetlands; and 
implementation. 


052,555 

MIC-90-03502/GAR PC E07/MF E01 
Department of Agriculture, Ottawa (Ontario). 
Management of prairie rangeland. 

S. Smoliak, W. D. Willms, and N. W. Holt. c1990, 76p 
SSC-A53-1589/1989E, ISBN-0-662-17126-8 

Text in English and French (Bilingual). French ed. on 
the same fiche. 


Summary of available information on proper range 
management. Recommendations are based primarily 
on results of experimental studies since 1927 on 
rangelands and seeded pastures in southern Alberta 
and Saskatchewan. The publication covers soils and 
climate, number of livestock and size of pastures, 
vegetation associations, management to maintain 
yield, and pasture reserves. 


052,556 

MIC-90-03551/GAR PC E17/MF E01 
Ontario Ministry of Natural Resources, Toronto. 
Biological inventory and evaluation of the Oris- 
kany Sandstone and Woodlands area of nztural 
and scientific interest. 

|. D. Macdonald. c1989, 207p ISBN-0-7729-5910-2 
Fold. maps not filmed. 


The Oriskany Sandstone and Woodlands area of natu- 
ral and scientific interest (ANSI) is located in the Re- 
gional Municipality of Haldimand-Norfolk, Town of Hal- 
dimand, about 3 km north northeast of the hamlet of 
Nelles Corners, or 7 km west of Cayuga. The area 
covers approximately 306 ha and consists of a single 
large woodland with a southern arm that connects it to 
a wetland and pond, and includes outcrops of sand- 
stone and limestone bedrocks. It is entirely under pri- 
vate ownership by about 8 landowners. This report 
gives the background of its designation as ANSI, then 
provides a detailed description of the vegetation, flora, 
and fauna. Planning and management considerations 
are included. 


052,557 

MIC-90-03751/GAR PC E07/MF E01 
Alberta Forestry, Lands and Wildlife, Edmonton. 
Rocky-North Saskatchewan Integrated Resource 
Plan: Annual review 1986-87. 

c1988, 33p ISBN-0-86499-561-X 


Summarizes progress to date on the implementation 
of the Plan. It identifies completed projects, as well as 
those which have not been completed (and why) and 
provides some direction for the next year. 


052,561 


052,558 


PB90-245101/GAR PC A02/MF A01 
Fish and Wildlife Service, Fort Collins, CO. 

Control of Phragmites or Common Reed. 
Waterfowl Management handbook. 

D. H. Cross, and K. L. Fleming. 1989, 7p FISH AND 
WILDLIFE LEAFLET-13.4.12 


Phragmites, or common reed, is a perennial grass 
often associated with wetlands. When phragmites is 
interspersed with open water or with other vegetation, 
waterbirds and small mammals find cover among the 
stems. Its dense root systems strengthen dikes and 
roads. On many sites, however, the robust emergent 
forms monotypic, impenetrable stands having little 
value for waterfowl. The authors do not recommend 
eradication of the plant from wetlands. Instead, phrag- 
mites should be controlled only to the degree neres- 
sary to achieve management objectives. 


052,559 


PB90-246679/GAR PC A02/MF A01 
Fish and Wildlife Service, Fort Collins, CO. 

Decoy Traps for Ducks. 

Waterfowl Management handbook. 

J. K. Ringelman. 1990, 6p FISH AND WILDLIFE 
LEAFLET-13.2.10 


Waterfowl managers and researchers must often cap- 
ture ducks to band, mark, or measure. During fall and 
winter, cannon nets, walk-in bait traps, or swim-in traps 
with funnel entrances are commonly used to capture 
ducks. During the breeding and post-breeding periods, 
when the diet of many dabbling ducks is dominated by 
aquatic invertebrates, birds often respond poorly to 
bait traps. Decoy traps are an effective alternative to 
bait traps in spring and early summer because 

rely on behavioral responses, not food, to attract and 
capture birds. Portable decoy traps employ one or 
more live ‘decoy’ ducks confined at a highly visible, 
over-water site. Wild ducks are captured when they at- 
tempt to approach these decoy birds. 


052,560 


PB90-249376/GAR MF A01 
International Bank for Reconstruction and Develop- 
ment, Washington, DC. Economic Development Inst. 
Environmental Management in Development. The 
Evolution of Paradigms. 

Discussion paper. 

M. E. Colby. c1990, 48p WORLD BANK/DP-80, 
ISBN-0-8213-1559-5 

Library of Congress catalog card no. 90-12447. 
Microfiche copies only. Paper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 
delphia, PA. 19170-8619. Phone: (201) 225-2165. 


The importance and the methodologies of environ- 
mental management, and its relationship to human de- 
velopment, are in a period of dramatic change. Con- 
ceptions of what is economically and technologically 
practical, ecologically necessary, and politically feasi- 
ble are rapidly being altered. Implicit in such changing 
strategies are differing philosophies of human-nature 
relationships. Five broad, fundamental paradigms of 
environmental management in development, of 
human-nature relationships, are described. From the 
primordial dichotomy of ‘frontier economics’ versus 
‘deep ecology,’ paradigms of ‘environmental protec- 
tion,’ ‘resource management,’ and ‘eco-development’ 
are evolving, in a progression which involves increas- 
ing integration of economic, ecological, and social sys- 
tems into the definition of development and the organi- 
zation of human societies. Each perceives different 
evidence, imperatives, and problems, and each pre- 
scribes different solutions, strategies, technologies, 
roles for economic sectors, culture, governments, and 
ethics, etc. Each paradigm actually encompasses sev- 
eral schools ot thought, not always in complete agree- 
ment, and there are also overlaps between them. The 
paper explores the distinctions, connections, and im- 
plications of these five paradigms for the future of envi- 
ronmental management in development. 


052,561 


PB90-252297/GAR PC A04/MF A01 
Environmental Protection Agency, Annapolis, MD. 
Chesapeake Bay Program. 


October 15,1990 241 





NATURAL RESOURCES & EARTH SCIENCES 


Natural Resource Management 


Chesapeake Bay Living Resources Monitoring 
Plan. First Annual Progress Report. 
Jun 90, 57p CBP/TRS-43/90 


The report documents progress in implementing rec- 
ommendations that were part of the Living Resources 
Monitoring Plan adopted in July 1988 pursuant to the 
1987 Chesapeake Bay Agreement. The report is pre- 
sented in three sections: (1) a status report, including a 
discussion of program needs, proposed modifications, 
and future directions, (2) a description of the living re- 
sources data effort, and (3) a summary with recom- 
mendations. 


052,562 

PB90-252529/GAR PC A14/MF A02 
National Museum of Natural History, Washington, DC. 
Atoll Research Bulletin Nos. 330-338. Marshall 
island Issue. 

F. R. Fosberg, M. M. Litller, |. G. Macintyre, and J. I. 
Tracey. Jan 90, 314p 

See also PB90-233370. 


Contents: A review of the natural history of the Mar- 
shall Islands; An annotated bibliography of the natural 
history of the Cocos (Keeling) Islands, Indian Ocean; 
oe and floristics of the Tonga-tapu Outliers; 
Kiribati agroforestry: trees, people and the atoll envi- 
ronment; Corals of the eastern Red Sea; The world- 
wide coral reef bleaching cycle and related sources of 
coral mortality; Buck Island Bar, St. Croix, USVI: a reef 
that cannot catch up with sea level; Control of feral 
goats on Aldabra Atoll; Feral cat eradication of a bar- 
rier reef island, Australia; Book review. 


052,563 

PB90-252834/GAR PC A03/MF A01 
Instituut voor Cultuurtechniek en Waterhuishouding, 
Wageningen (Netherlands). 

Quantification of Agriculture in Water Manage- 
ment Decision Problems. 

J. Vreke. c1988, 26p ICW-21 

Prepared in cooperation with Winand Staring Centre 
for Integrated Land, Soil and Water Research, Wagen- 
ingen (Netherlands). 


A linear optimization model has been developed to 
generate potential future states of agriculture in har- 
mony with other users of groundwater and surface 
water in the same region. The interaction between the 
hydrologic system and the yield of the crops is taken 
into account via fertilizer applications and sprinkling. 
The model is part of the first stage of an interactive two 
stage regional water management decision support 
system. The operationality of the model is shown with 
preliminary results for the Southern Peel region, a 
sandy region in the Netherlands where groundwater is 
polluted by the excess manure of factory farming. 


052,564 

PB90-254251/GAR PC A03/MF A01 
Forest Service, Ogden, UT. Intermountain Research 
Station. 

Bird and Smali Mammal Populations in a Grazed 
and Ungrazed Riparian Habitat in Idaho. 

Forest ice research paper. 

_ E. Medin, and W. P. Clary. Jul 90, 14p FSRP/INT- 
425 


There was little difference between grazed and un- 
grazed habitats in total breeding bird density, but total 
bird biomass, bird species richness, and bird species 
diversity were 1.87, 1.75, and 1.62 times higher, respe 
Ctively, in the grazed habitat. Small mammal popula- 
tions were almost a third higher on the grazed area 
than on the ungrazed area. 


052,565 
PB90-256595/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Inst. for Environmental 


itudies. 
Evaluation of Wetland Mitigation Projects 
(EvaWetMit). 
Technical rept. 
D. Pritchett. Dec 89, 23p EPA/101/F-90/018 
Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


Wetland restoration and creation projects were exam- 
ined to determine how their planning, implementation, 
and monitoring affected project successes. Restora- 
tion and creation was required, under Sections 404 
and 309 of the Clean Water Act, as mitigation for wet- 
land losses brought about by various forms of land de- 
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velopment. Projects examined are limited to non-tidal 
palustrine wetlands, such as freshwater marshes, 
swamps, and seasonal pools, but examples from 
throughout the conterminous United States are includ- 
ed. In addition, guidelines and recommendations for 
restoration and creation projects were compiled from a 
survey of wetland mitigation literature and are included 
as a separate section of the report. 


052,566 
PBS0-256710/GAR 
Washington Univ., Seattle. 
Water Conservation in Small Communities: Select- 
ed Case Studies. 

Technical rept. 

J. A. Brogan. 1989, 24p EPA/101/F-90/030 
Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Cooperative Environmental 
Management. 


The report is part of the National Network for Environ- 
mental Management Studies under the auspices of the 
Office of Cooperative Environmental Management of 
the U.S. Environmental Protection Agency. Four cities, 
Lorena, Texas, Bern, Kansas, Tolleson, Arizona, and 
Sanibel, Florida were selecied as case studies for 
water conservation in small communities. The city of 
Lorena plans to build an additional well because it 
faces increased growth and water demands. Also, 
through education and conservation it hopes to reduce 
per capita daily usage. Bern incurred serious water 
—— during the summer months of 1988 and 
1989. Subsequent conservation steps implemented in- 
cluded toilet kits, low-flow shower heads, car-wash 
and irrigation restrictions and water rate hikes. Tolle- 
son has had to react to mandate by the Arizona De- 
partment of Water Resources to decrease water 
usage. Ordinance 285 amended the city charter estab- 
lishing water conservation policy and guidelines. The 
city’s primary goal over the next year is to educate its 
residents. Seasonable rainfall and a hundred year 
supply of groundwater has done little to instill a sense 
of urgency in the minds of Tolleson’s residents, 
though. Sanibel, Florida is a barrier island situated in 
the Gulf of Mexico. Tourist traffic in the winter months 
swell the population to 18,000 from 5,000. Increased 
demand, decreased yield and increasing salinity of the 
mainland water source have prompted water conser- 
vation. Changes include expansion of the reverse os- 
mosis plant in 1990 and again in 1992 to increase ca- 
— and a water shortage plan for peak consumption 
months. 


PC A03/MF A01 


Natural Resource Surveys 


052,567 

DE90791306/GAR PC A03/MF A01 
Danmarks Geologiske Undersoegelse, Copenhagen. 
Shape and size of lacustrine deposited melanogen 
(inertinite) Upper Carboniferous East Greenland. 
Characterization of organic matter from the 
Danish subsurface by means of automated image 
analysis. 

T. Hoelstad, S. Piasecki, and L. Stemmerik. Dec 89, 
28p NEI-DK-312 

EFP-86. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The contents of opaque particles (melanogen) in eight 
kerogen concentrates from lacustrine sediments of the 
Upper Carboniferous of East Greenland have been 
characterized with respect to shape and size by means 
of electronic image analysis. The method of electronic 
image analysis is briefly described and the applied se- 
quence of image analysis functions are documented. 
The main items of the program sequence are shade 
and intensity correction, object discrimination and 
object selection. It is shown that the method produces 
consistent results. The shape indices F=4PIA/PE2 
and E=(b/a)1/2 and the areas of the optical sections 
have been recorded. The shape indices and the areas 
demonstrate a distinct relationship to the sedimentary 
environment, in that the melanogen particles in the ex- 
amined coarsening-upward sequences show increas- 
ing circularity, decreasing elongation and increasing 
areas. It is shown that the size and shape of the melan- 
ogen particles are not only tied to the sedimentary tex- 
ture of the actual sample, but also to the overall textur- 
al characteristics of the section. (author) 16 refs. (ERA 
citation 15:000000) 


052,568 

DE90791307/GAR PC A03/MF A01 
Danmarks Geologiske Undersoegelse, Copenhagen. 
Characterization of kerogen by electronic image 
analysis. Characterization of organic matter from 
the Danish subsurface by means of automated 
image analysis. 

T. Hoelstad. Dec 89, 46p NEI-DK-313 

EFP-86. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A number of electronic image analysis techniques 
have been applied with the aim of creating a basis for 
objective kerogen characterization. The image analy- 
sis sequence developed is described in detail. The 
functions of the sequence are based mainly on as- 
pects of filtering in the spatial domain by means of 
convolution, on mathematical morphology and on con- 
ditional measuring. Using ordinary palynological prepa- 
ration and transmitted light, three categories of kero- 
gen can be distinguished. These catagories reoughly 
correspond to amorphogen, phyrogen and melanogen. 
The image analysis results for selected samples from 
the Danish North Sea well M-8 have been compared to 
traditional palynofacies analysis results. By measuring 
the calibrated grey values of the kerogen pargicles and 
attempt has been made to determine the thermal alter- 
ation index (TAI). It is demonstrated that image analy- 
sis produces consistent results. (author) 13 refs. (ERA 
citation 15:000000) 


052,569 
DE90791377/GAR PC A03/MF A01 
Institutt for Kontinentalsokkelundersoekelser og Pe- 
troleumsteknologi A/S, Trondheim (Norway). Oceano- 
rafisk Senter. 
ermeability patterns in some fluvial sandstones. 
~ ~ erated study from Yorkshire, North East Eng- 
and. 
T. Jacobsen, and H. Rendall. May 89, 28p IKU-R- 
34.2783.03/01/89 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The distribution of permeability in some fluvial sandbo- 
dies (lenticular bedded sheet sandstone, lateral accre- 
tion-bedded sandstone and crevasse splay complex) 
in The Middle Jurassic Scalby Formation was meas- 
ured on two-dimensional outcrops with a minipermea- 
meter. Additionally plugs for laboratory measurements 
of porosity/permeability were also drilled out at some 
of the individual sample locations. Thin section analy- 
ses in a scanning electron microscope equipped with 
an image analysing program were performed on the 
same plugs to study the level and pattern of diagene- 
sis. Field notes on descriptive sedimentary facies (tex- 
ture and structures) were recorded at each measure- 
ment pcint, but no close association between perme- 
ability and these particular properties is apparent. In- 
stead there seem to be a significant relationship be- 
tween genetic sedimentary facies (type of sandbody) 
and permeability. Permeabilities in the lenticular 
bedded sheet sandstone (braided river) are much 
higher than in the lateral accretion-bedded sandstone 
(meandering channel), which in turn have higher per- 
meabilities than the crevasse splay. The variation in 
permeability between sandbodies seems to be infiu- 
enced by varying degrees of quartz cementation in the 
differnt genetic sandbodies. Permeability within this 
fluvial sequence therefore is significantly influenced by 
differential cementation which is more related to the 
genetic sedimentary facies than to the textural aspects 
of the initially deposited sediment. 14 refs., 10 figs., 3 
tabs. (ERA citation 15:032124) 


052,570 

N90-21435/4/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Program of the International Training Course on 
Remote Sensing for African Specialists. 

T. M. Sausen. Apr 89, 40p INPE-4878-NTE/290 
Presented at a Training Course, Sao Jose DOS 
Campos, Brazil, Aug 1987-Apr 1988. 


The Institute for Space Research of Brazil (Instituto de 
Pesquisas Espaciais - INPE) is a Brazilian research 
and development organization working for more than 
15 years with Remote Sensing. One of INPE’s main 
concerns is the transference of technology to different 
users in its country and abroad. This is done through 
remote sensing courses, training orientation, master 
degree programs and specialization programs such as 





the 2nd International Course on Remote Sensing. This 
course was offered by the Brazilian Government in co- 
operation with INPE and the Space Application Divi- 
sion of the United Nations Organization and was in- 
tended for specialists from African countries. The ob- 
jective of this course is to qualify specialists from de- 
veloping countries in remote sensing research and 
techniques for survey and monitoring of natural re- 
sources. 


052,571 

N90-21436/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Shade Im of Forested Areas Obtained from 
LANDSAT MSS Data. 

Y. E. Shimabukuro, and J. A. Smith. Feb 89, 10 

NAS 1.15:102939, INPE-4797-PRE/1451, NASA-TM- 
102939 

Presented at the 22nd International Symposium on 
Remote Sensing of Environment, Abidjan, Ivory Coast, 
20-26 Oct 1988. 


The pixel size in the present day Remote Sensing sys- 
tems is large enough to include different types of land 
cover. Depending upon the target area, several com- 
ponents may be present within the pixel. In forested 
areas, generally, three main components are present: 
tree canopy, soil (understory), and shadow. The objec- 
tive is to generate a shade (shadow) image of forested 
areas from multispectral measurements of LANDSAT 
MSS (Multispectral Scanner) data by implementing a 
linear mixing model, where shadow is considered as 
one of the primary components in a pixel. The shade 
images are related to the observed variation in forest 
structure, i.e., the proportion of inferred shadow in a 
pixel is related to different forest ages, forest types, 
and tree crown cover. The Constrained Least Squares 
(CLS) method is used to generate shade images for 
forest of eucalyptus and vegetation of cerrado using 
LANDSAT MSS imagery over Itapeva study area in 
Brazil. The resulted shade images may explain the dif- 
ference on ages for forest of eucalyptus and the differ- 
ence on three crown cover for vegetation of cerrado. 


052,572 
N90-21440/4/GAR 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Geobotanical Remote Sensing: A Review. 

W. R. Paradella, and W. D. Bruce. Aug 89, 56p 
INPE-5026-PRE/1565 

In Portuguese; English Summary. 


PC A04/MF A01 


Recent advances in Remote Sensing technology have 
pete research toward the developments of new 
approaches to the application of the concept of Geo- 
botany to geological mapping and resource explora- 
tion (mineral and hydrocarbon). The relationship be- 
tween Geobotany and Remote Sensing is examined 
from a conceptual perspective. As a consequence of 
this, a basic distinction between Background Geobo- 
tany and by Geobotany is established. The theo- 
retical basis for this distinction, their practical interde- 
pendence and their operational potential as geological 
mapping and exploration tools are also analyzed. A 
current update to recent bibliographic works is also 
provided of Geobotany and Remote Sensing. 


052,573 

N90-21445/3/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Analysis and Modelling of Spatial Data Proposal of 
a System for CBERS. 

D. S. Alves, G. C. Neto, R. C. Modestodesouza, J. C. 
Pintodegarrido, and F. A. M. li. Oct 89, 8p INPE- 
4911-PRE/1512 

Presented at the 4th Simposio Latinoamericano Sobre 
Sensores Remotos, Bariloche, Argentina, 20-24 Nov 
1989. 


Requirements are introduced for an analysis/modeling 
system of spatial information, aimed at combining re- 
motely sensed data with information from other 
sources. The work was conceived as an aid for INPE’s 
CBERS Ground Applications Segment, that encom- 
passes development of an integrated system to per- 
form the tasks of reception, production and spatial 
analysis. Current requirements concern aspects of vis- 
ualization, input, storage, retrieval and manipulation of 
spatial data. A special topic formulates some guide- 
lines for software development. 


052,574 
N90-21448/7/GAR PC A03/MF A01 
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Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

mento Digital de Dados TM/Landsat No 
Monitoramento de Aguas Interiores (Digital Proc- 
= of TM/Landsat Data in Monitoring Interior 

ater). 

M. aes and E. M. L. Moraesnovo. Nov 89, 
24p INPE-4956-PRE/1533 
In Portuguese; English Summary. 


Results are presented from an experiment performed 
to assess the performance of the median recursive 
filter for stripping removal from TM/LANDSAT data. 
The experiment consisted of comparing the resulting 
images in terms of their potential for water and land 
use classification. This comparison was performed 
taking into account two types of remote sensor data 
user: the user interested in manual interpretation and 
the user interested in digital interpretation. As far as 
the potential for manual interpretation is concerned, 
the different er were compared in terms of the 
digital filtering effects on the elements of importance 
for the information extraction: color, texture, shape, 
and contrast. The image performance in terms of digi- 
tal classification was assessed by comparing the clas- 
sification matrix resulting from the application of a 
maximum likelihood algorithm to each data set: reflec- 
tance —, ~ reflectance filtered image; and compos- 
ite image. The performance of each data set was as- 
sessed through the percent of correct classification 
produced by the samples used to train the system. The 
results indicate that the filtered image allowed greater 
separability between optically distinct water classes, 
however presenting a poor performance for non- 
aquatic targets as far as digital analysis was con- 
cerned. For manual analysis, however, the composite 
image was the best. 


052,575 

N90-21451/1/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Monitoring Vegetation of Brazil: Potentialities of 
Multi-Sensors Approach. 

Y. E. Shimabukuro, P. H. Filho, M. Dacostapereira, 
and J. R. Dossantos. Oct 89, 12p INPE-4993-PRE/ 
1555 

Presented at the Conference on Global Natural Re- 
source Monitoring and Assessment: Preparing for the 
21st Century, Venezia, Italy, 24-30 Sep 1989. 


The large territorial extension of Brazil (8.5 million 
square kilometers) makes remote sensing technology 
an important tool for monitoring the Brazilian natural 
resources. A research history has shown the applica- 
tion of satellite data for studying vegetation cover, pri- 
marily on a regional level, using MSS and TM/LAND- 
SAT and more recently HRV/SPOT data. It is well 
known that the detailed knowledge of the geographic 
and seasonal patterns of terrestrial vegetation is a 
necessary factor to understand global climate, bios- 
pheric productivity and human impact on the environ- 
ment. Currently, there are several data collection plat- 
forms with sensors of different spatial, spectral, and 
temporal characteristics which are very useful to study 
vegetation cover. The AVHRR/NOAA, for instance, 
having much less spatial detail than LANDSAT sen- 
sors but providing daily worldwide data collection show 
the great potential for monitoring global vegetation and 
its dynamic. On the other hand, data provided by 
LANDSAT and SPOT sensors have been used for re- 
gional studies. The potentialities are presented of 
multi-sensors (AVHRR/NOAA, MSS and TM/LAND- 
SAT and HRV/SPOT) for monitoring vegetation of 
Brazil. The results of the analyzed procedures show 
the potential of multi-sensors for mapping, estimation 
of biomass, and phenology conditions of the vegeta- 
tion and the human impact on the environment (defor- 
estation, biomass burning, etc.). 


052,576 

N90-21452/9/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Evolucao Do Sensoriamento Remoto Aplicado Em 
Vegetacao E Floresta No INPE (Evolution of 
pros Sensing Applied to Vegetation and Forest 
at L 

V. a Y. E. Shimabukuro, and P. 
Hernandezfilho. Dec 89, 16p INPE-4970-PRE/1538 
In Portuguese; English Summary. Presented at the 6th 
State Forest Conference, Nova Prata, Brazil, 19-24 
Sep 1988. 


Brazil, with a territorial extension of 8.5 millions square 
kilometers, scarce economic resources, and an un- 


052,579 
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equal and concentrated populational distribution pre- 
sents operational difficulties to the knowledge and 
evaluation of its natural resources. Analyzing this prob- 
lem, the Federal government decided to start, in the 
decade of the sixties, the development of research re- 
lated to the spatial area, having as one of its objectives 
the utilization of orbital data to the execution of the 
natural resources survey. The Institute for Space Re- 
search (INPE) is the main civilian organization respon- 
sible for the development of this research through its 
Research and Applications Department (DPA) in the 
remote sensing area. The studies realized by the vege- 
tation and forest group of the DPA are presented, 
which has as its main purpose the study of the vegetal 
cover using remote sensing techniques, including 
characterization and/or mapping, evaluation and/or 
inventory, and management and/or monitoring, in nat- 
ural environments in forest plantation areas, or in eco- 
logical conservation areas. 


052,577 


N90-21454/5/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Avaliacao das Areas de Manguezal Do Rio 
Piaui(Se) Atraves de Sensoriamento Remoto (Eval- 
uation of the Mangrove Areas of the Rio Piaui (SE) 
Through Remote ng). 

M. Demouraabdon, C. R. pindola, D. 
Demorissonvaleriano, E. G. Mvieira, and A. W. 
Setzer. Aug 89, 8p INPE-4909-PRE/1510 

In Portuguese; English Summary. Presented at the 
Latin American Symposium on Remote Sensing, Gra- 
mado, Brazil, 10-15 Aug 1986; Sponsored in Part by 
Inpe/Selper/Sbc. 


The purpose of this work is to estimate the areas of 
mangroves at the estuary of the River Piaui (SE) with 
remote sensing techniques, and also to evaluate any 
degradation of these areas associated to the growing 
industrialization in the region. Aereal panchromatic 
photos in the 1:25.000 scale from 20/12/84 were used 
to produce a ground truth map where mangrove areas 
were identified from other ground cover features. Digi- 
tal multispectral and multitemporal analysis of MSS/ 
LANDSAT (26/03/79) and TM/LANDSAT (19/07/84) 
imagery produced thematic maps of the region, which 
showed that no significant clearing occurred in man- 
grove areas for the 1979 to 1984 period. 


052,578 


N90-21457/8/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Analise Multitemporal de Imagens Digitais Do 
Landsat TM NA Deteccao de Areas Afetadas Por 
Ataque de Lagartas (Sibine Fusca) NA Cultura de 
Dende (Elais Guineensis (Multitemporal Analysis 
of LANDSAT/TM Digital imagery in the Detection 
of Areas Affected by Caterpillar (Sibine Fusca) 
Attack in the Dende (Elais Guineensis) Paim Plan- 
tation)). 

J. S. Demedeiros, and E. Eijisano. Sep 89, 8p INPE- 
4979-PRE/1544 

In Portuguese; English Summary. Presented at the Sth 
Brazilian Symposium on Remote Sensing, Natal, 
Brazil, Oct 1988. 


The purpose was to detect the areas affected by cater- 
pillars (Sibine fusca) attack in a dende palm plantation 
(Elais quineensis), through LANDSAT data multitem- 
poral analysis. The test site was selected within Den- 
pasa’s farm (Dende do Para S.A.), located 45 km away 
from Belem (PA). The TM bands 3, 4, and 5 acquired in 
two different dates (July 24, 1984 and July 17, 1986), 
were used. After attenuation of path radiance and 
images registration, a supervised temporal/spectral 
classification was performed, which made it possible 
to define with precision, the areas attacked by caterpil- 
lars. 


052,579 

N90-21461/0/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Subsistema TM Precision: Avancos E Perspectivas 
(Subsystem TM Precision: Progress and Perspec- 


tive). 

P.C.R zerra, and J. C. Limadalge. Oct 89, 6p 
INPE- PRE/1563 

In Portuguese; English Summary. Presented at the 5th 
Brazilian Symposium on Remote Sensing, Natal, 
Brazil, 11-15 Oct 1989. 
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System corrected (bulk) TM-LANDSAT images pro- 
duced by INPE show an internal geometric quality of 
about 1.5 pixel but a geodetic accuracy of only around 
50 pixels, mainly due to inaccurate telemetry data 
broadcasted by the satellite. Because of this, efforts 
are being carried for the implementation of a precision 
subsystem capable to generate TM images with a geo- 
detic accuracy of at least 1.5 pixel. This work presents 
the results of the first correction model tested, which is 
based on the refinement of the broadcast ephemeris. 


052,580 

N90-21462/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Potencialidade Do USO de Dados de Satelite No 
Mapeamento de Planicies de Inundacao (Possible 
Use of Satellite Data for Flood Plain Mapping). 

R. C. Vieiradasilva, S. Dosanjosferreirapinto, and M. 
Nieropereira. Nov 89, 15p INPE-4968-PRE/1537 

In Portuguese; English Summary. Presented at the 8th 
Brazilian Symposium on Water Resources, Foz Do 
Iguacu, Brazil, 26-30 Nov 1989. 


The objective is to evaluate the possibility of using sat- 
ellite imagery (LANDSAT) to obtain basic parameters 
* which permit the calibration of a flood plain mathemati- 
cal model. Multitemporal satellite imagery of 1979, 
1983, and 1985 of the Sao Francisco basin between 
the city of Carinhanha and the Sobradinho reservatory 
(Bahia State) were used to analyze the spatial and 
temporal distribution of flood plain which are important 
to formulate the mathematical model. 


052,581 

N90-21463/6/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Pe mck ee 

Avaliacao Do Desempenho DOS Dados Mss/Land- 
sat NA Estimativa de Largura de Canais Fluviais 
(Performance Evaluation of MSS/LANDSAT Data 
in the Estimation of Fluvial Channel Width). 

E. M. Leaodemoraesnovo, S. Dosanjosferreirapinto, 
M. Nieropereira, and R. Rosa. Nov 89, 19p INPE- 
4906-PRE/1507 

In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


The problem in change evaluation of water surfaces 
using MSS/LANDSAT image is in the determination of 
measuring error during data acquisition. The error is 
determined by the pixel size (80m x 80m). The pixels 
situated in the border line of the fluvial channels can 
be classified as water or vegetation. The following situ- 
ation can occur in the determination of the water sur- 
face to estimate the fluvial channel width: the pixel is 
composed by 50 percent of water and 50 percent of 
vegetation and is classified as water; the pixel is com- 
posed by 50 percent of water and 50 percent of vege- 
tation and is classified as vegetation; the pixel has 
more portion of water and is classified as water, and 
vice-versa. On this way it was possible to obtain an 
error equivalent to one pixel to each border of the fluvi- 
al channel. The objective was to verify the error ob- 
tained in the water surface measuring using MSS/ 
LANDSAT images. An image corresponding to the low 
water stage (August 27, 1977) of path 220/row 27, and 
scale 1:250,000 was chosen. The study area corre- 
sponds to a section of the Parana River, bordering the 
states of Sao Paulo and Mato Grosso, some cross 
sections in the analyzed image were selected suppos- 
ing that the water surface referring to the low water 
situation can be considered a good estimator of the 
fluvial channel width. The similar cross-sections were 
selected in the topographic charts (scale 1:50,000). A 
statistical analysis was carried out (regression analy- 
sis) to find the best regression line between the data 
obtained from the image (X) and topographic charts 
(Y). The preliminary results show that the image over- 
estimates the narrow fluvial channels and underesti- 
mates the larger fluvial channels. 


052,582 

N90-21464/4/GAR PC A02/MF A01 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Avaliacao Do Desempenho de Detetores Morfolo- 
de Borda (Performance Evaluation of Mor- 
ical Edge Detectors). 

. Delfinodavilamascarenhas, and E. Antoniodasilva. 

Oct 89, 10p INPE-4975-PRE/1540 

Text in Portugese. Presented at the 4th Latin American 

Symposium on Remote Sensing, Bariloche, Argentina, 

20-24 Nov 1989. 
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Recently, a mathematical morphology theory served 
as the basis for proposed new edge detectors in im- 
agery. The performance of six morphological edge de- 
tectors is compared from the point of view of sensitivity 
to its response and orientation of the edge. Also pre- 
pared is an application example for the detector in an 
edge description for LANDSAT-TM imagery of urban 
areas. 


052,583 

N90-21465/1/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Laboratorio Regional de Sensoriamento Remoto 
(Regional Remote Sensing nage 

R. A. Novaes. Mar 89, 10p INPE-4922-PRE/1519 

In Portuguese; English Summary. Presented at the 3rd 
Brazilian Symposium on Remote Sensing, Rio de Ja- 
neiro, Brazil, 28-30 Nov 1984. 


The policies establishing INPE’s remote sensing labo- 
ratory are the same goals which directed the formation 
of remote sensing at INPE, in 1967, which was to es- 
tablish, develop, and expand the benefits following the 
use of remote sensing techniques for all national terri- 
tory. This work seeks to show knowledge and/or ad- 
vantages of the formation of the laboratories and the 
organization, structure, and operations of the first Re- 
ional Remote Sensing Laboratory at Campina 
rande-Paraiba. 


Snow, Ice, & Permafrost 


052,584 


MIC-90-03164/GAR PC E07/MF E01 


Canada. Ice Climatology and Applications Division, 
Ottawa (Ontario). 

Ice thickness data: Winter, 1985-86. 

Annual publication. 

° 986, 96p SSC-EN57-28/1986, ISBN-0-662-56972- 


Text in English and French (Bilingual). 


Ice thickness data from freeze-up 1985 to break-up 
1986, from 123 sites across Canada, including the 
Arctic areas. Data is based on weekly ice thickness 
measurements which begin as soon as the ice is thick 
enough to bear a person’s weight and end in the spring 
when the ice becomes unsafe. In addition to ice thick- 
ness, the average depth of snow on the ice is included. 
Where freeze-up and break-up data is available, 2 
dates are = marking the beginning and end of each 
process. Additional mesurements are incorporated, 
giving the ice thicknesses taken along the St. Law- 
rence Seaway from the Lake Ontario entrance to Mon- 
treal. Data is given by station, listed alphabetically, and 
includes water type (salt, fresh) and location of meas- 
urement site. 


Soil Sciences 
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AD-A222 775/9/GAR PC A03/MF A0Ot 
Duke Univ., Durham, NC. 

Steady-State Model of Wind-Blown Sand Trans- 


rt. 
Br. Werner. Jan 90, 18p ARO-26987.1-GS 
Contract DAAL03-89-K-0089 
Pub. in the Jnl. of Geology, v98 n1 17p Jan 90. 


A model for steady-state eolian saltation is presented 
in which computation of sand grain trajectories in the 
wind and of the wind velocity profile modified by saltat- 
ing grain drag forces is combined with experimental 
data on grain-bed collisions in an iterative simulation 
scheme which resembles the time-development of 
natural saltation. Qualitative features of eolian salta- 
tion are reproduced in the simulations, including a 
height in the saltating layer at which the wind velocity 
remains roughly constant with changing free-stream 
friction velocity and an approximate separation of the 
pe gn population into successively hopping grains 
and reflating or creeping grains. The numerical solu- 
tions give rise to more general arguments in support of 
the conclusions that fluid entrainment of grains is un- 
important in steady-state saltation, that the mass flux 


profile obeys roughly an inverse power law depend- 
ence on height, and that the vertically integrated mass 
flux dependence on the free-stream friction velocity 
need not have a simple form. Reprints. (EDC) 


052,586 

AD-A222 993/8/GAR PC A03/MF A01 

Duke Univ., Durham, NC. 

— and Suspension of Particulate Matter in 
r. 

Final rept. 16 Apr-15 Dec 89. 

R. S. Anderson, and P. H. Haff. 1 Apr 90, 39p ARO- 

27987.3-GS 

Contract DAAL03-89-K-0089 


A model of eolian sediment transport has been con- 
structed, a special case of which is that corresponding 
to sand-sized mineral grains subjected to moderate 
winds: saltation. The model consists of four compart- 
ments corresponding to aerodynamic entrainment, 
grain trajectories, grain-bed impacts, and momentum 
extraction from the wind. Each sub-model encapsu- 
lates the physics of the process, and is constrained 
where necessary by experimental data. When com- 
bined, the full model allows simulation of eolian salta- 
tion from inception by aerodynamic entrainment to 
steady state. Keywords: Sand, Saltation, Aeolian, Sus- 
pension, Turbulence, Friction velocity, Geology, Partic- 
ulate matter in air, Simulations. (jg) 


052,587 

MIC-90-03281/GAR PC E19/MF E01 

Alberta. Reclamation Research Technical Advisory 

Committee, Edmonton. 

Reclamation, a Global Perspective: Proceedings of 

the conference, Volume 1. 

2 Lg Walker, C. B. Powter, and M. W. Pole. c1989, 
p 

Reclamation, a Global Perspective (1989: Calgary, 

Alta.) Organized by the Canadian Land Reclamation 

Association and the American Society for Surface 

Mining and Reclamation. 


Papers from the conference, held to provide govern- 
ment and industry staff with up-to-date technical infor- 
mation to assist in the preparation and review of devel- 
opment and reclamation approvals, and development 
of guidelines and operating procedures. Volume | in- 
cludes a global perspective on reclamation, northern 
and high altitude reclamation, fish and wildlife and 
rangeland reclamation, water, herbaceous revegeta- 
tion, woody plant revegetation and succession, and in- 
dustrial and urban sites. 


052,588 

MIC-90-03311/GAR PC E07/MF E01 
Alberta. Reclamation Research Technical Advisory 
Committee, Edmonton. 

Soil survey of the Plains Hydrology and Reclama- 
tion Project, Battie River project area. 

T. M. Macyk, and A. H. Maclean. c1987, 87p 

Fold. maps not filmed. 


The detailed-soil survey of the Battle River area com- 
prises a portion of the soils-related research activities 
associated with the Plains Hydrology and Reclamation 
Project. The survey was conducted to provide de- 
tailed-soils information for lands adjacent to areas al- 
ready mined and lands destined to be mined, as well 
as to characterize the ‘reconstructed’ soils in the re- 
claimed areas. This soil survey involves an area of 
10,700 ha and inciudes lands adjacent to the me 
operations and proposed mine areas of Luscar Ltd. 
and Manalta Coal Ltd. The survey also includes recon- 
structed soil areas within the Diplomat and Vesta Mine 
sites. The soils of the study area were mapped by ex- 
amining the soils at 2200 sites and the soils were clas- 
sified in accordence with the Canadian system of soil 
classification. 


052,589 

MIC-90-03415/GAR PC E12/MF E01 
Canada-Manitoba Soil Survey, Winnipeg (Manitoba). 
Soils of the Flin Flon area. 

Soils report no. D48. 

R. G. Eilers, and D. Swidinsky. c1989, 159p 

Fold. map not filmed. 


The report gives a general description of the area; de- 
scribes the methodology used in the study; discusses 
the development, scientific classification and morpho- 
logical characteristics of the soils in the study area; 
and provides an interpretation of soil properties and 
associated landscape features as they affect soil ca- 





pability or suitability for such uses as dryland agricul- 
ture, irrigation, engineering and recreation. 


052,590 

MIC-90-03417/GAR PC E12/MF E01 
Oak and Plum Lakes Resources Management Task 
Force, Winnipeg (Manitoba). 

Soils of the Plum Lakes Project. 

Soils report no. D81. 

W. Michalyna, and E. St. Jacques. c1989, 96p 

Fold. map not filmed. 


This report presents a general description of the area; 
describes the soil mapping and sampling methodolo- 
gy; discusses the development, scientific classification 
and morphological characteristics of the soils in the 
study area; and provides an interpretation of soil prop- 
erties and associated landscape features as they 
affect soil capability or suitability for dryland agricul- 
ture, irrigation, engineering and recreation. 


052,591 

MIC-90-03431/GAR PC E19/MF E01 

American Society for Surface Mining and Reclamation, 

Edmonton (Alberta). 

Reclamation, a Global Perspective: Proceedings of 

the conference, Volume 2. 

a = Walker, C. B. Powter, and M. W. Pole. c1989, 
p 

Reclamation, a Global Perspective (1989: Calgary, 

Alta.) Organized by the Canadian Land Reclamation 

Association and the American Society for Surface 

Mining and Reclamation. 


Papers from the conference, held to provide govern- 
ment and industry staff with up-to-date technical infor- 
mation to assist in the preparation and review of devel- 
opment and reclamation approvals, and development 
of guidelines and operating procedures. Vol. Il covers 
problems and solutions in general and for sodic and 
saline materials, soils and overburden, acid generating 
materials, and mine tailings. 


052,592 

MIC-90-03442/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Land Resource 
Research Centre. 

Wind erosion risk: Manitoba. 

LRRC contribution no. 87-10. 

D. R. Coote, R. G. Eilers, and M. N. Langman. 
c1989, 17p SSC-A53-5257/1988, ISBN-0-662-56330- 


1 
Text in English and French (Bilingual). Fold. map not 
filmed. 


Soil degradation has become a serious concern in 
Canada and soil erosion by wind is one form of the 
problem. This document, and the map accompanying 
it, provides information about the risk of wind erosion 
in Manitoba. Information recorded includes the at- 
tributes of the dominant and subdominant soils that 
were used in estimating wind erosion risk. Also shown 
are nonsoil characteristics related to these assess- 
ments, including the surface texture class, maximum 
1-h wind speed during April and May (30-year normals) 
and available moisture in surface soil estimated for 
April and May. Methods of estimating wind speed are 
also given. 


052,593 

MIC-90-03443/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Land Resource 
Research Centre. 

Soil landscapes of Canada: Manitoba. 

LRRC contribution no. 87-16. 

c1989, 25p SSC-A15-5242/1989, ISBN-0-662-56286- 
0 

Text in English and French (Bilingual). Fold. maps not 
filmed. Pamphlet not filmed. 


Soil and land attributes are recorded for the dominant 
and subdominant soil landscapes of Manitoba and are 
included in both the map and the tables in this docu- 
ment. The table in the report describes the attributes of 
the dominant and subdominant soil landscapes and 
certain important nonsoil features such as rock out- 
crops. It includes soil development (taxonomy or class 
of soil), texture group and class of parent material, 
origin of parent material, surface form, slope class, 
kind of rock outcrop or other material at surface, sur- 
face texture class, drainage class, calcareous class, 
depth to water table (dominant only), type of compact- 
ed, consolidated, or contrasting layer (dominant only), 
depth to compacted, consolidate, or contrasting layer 
(dominant only), and soil or landscape inclusions. 
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MIC-90-03444/GAR PC E07/MF E01 
Agriculture Canada, Ottawa (Ontario). Land Resource 
Research Centre. 

Water erosion risk: Manitoba. 

LRRC contribution no. 87-12. 

R. G. Eiiers, M. N. Langman, and D. R. Coote. 

¢ 989, 15p SSC-A53-5259/1989, ISBN-0-662-56376- 


Text in English and French (Bilingual). Fold. map not 
filmed. 


Table and maps describing those attributes of the 
dominant and subdominant soils that were used in es- 
timating water erosion risk. Also shown are nonsoil 
characteristics related to these assessments, includ- 
ing surface texture class, erosivity of rainfall and snow- 
melt, combined effect of slope length and steepness, 
and soil erodability. The method used to estimate the 
risk of water erosion occurring on bare, unprotected 
mineral soils is also given. 


052,595 

PB90-249145/GAR PC A03/MF A01 
— Lelystad (Netherlands). Directie Fle- 
voland. 

Land Subsidence and Soil Ripening. 

R. J. de Glopper. 1989, 43p FLEVOBERICHT-306, 
ISBN-90-369-1059-5 


Land subsidence is due to various causes. In reclaim- 
ing sediments, deposited by the sea, by rivers or in 
lakes, having a high porosity, the two main causes for 
subsidence are the increase of the intergranular pres- 
sures, resulting from the lowering of the groundwater 
table, and the physical soil ripening in the topmost 1 to 
1.5 m of the soil. A prediction of the subsidence and, 
hence, the future surface level of a polder as accurate 
as possible is very important. The effect of the increas- 
ing intergranular pressures is calculated by a soil me- 
chanics equation, which is discussed. Remarks are 
made on the relation between the applied consolida- 
tion constants and the porosity. The physical ripening 
process is dealt with, as is the resulting contraction of 
the soil, giving rise to subsidence and crack formation, 
and the resulting loss of soil moisture. The method of 
pcm gay the subsidence, either by a simulation 
model or by comparison of the density of soils, is ex- 
plained. Examples of such calculations are given. Re- 
marks are made on the subsidence of peat soils. 
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Report of a Technical Backstopping Visit to the 
National Soil Service Project, Tanga, Tanzania, 
September/October 1989. 

W. Andriesse. c1989, 21p REPT-17 


The National Soil Service Project is a technical coop- 
eration project between the Governments of Tanzania 
and The Netherlands assisting the Tanzanian National 
Soil Service in building-up and strengthening its per- 
manent capacity for soil survey and land evaluation, 
soil fertility research and laboratory services. The 
project started in 1984 and will be extended for a 
second five-year period (1990-1995). The report sum- 
marizes the main items of the Plan of Operations cov- 
ering the second phase of the project. The Plan was 
prepared during the mission covered in the report. 
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Reliability of Pressure Cells to Measure Traffic-in- 
duced Stress in the Topsoil-Subsoil Interface. 

J. J. H. van den Akker, and G. J. Carsjens. c1989, 
16p ICW-25 


Due to increasing wheel loads in agriculture in the last 
10-15 years, subsoil compaction becomes a problem 
ever more. In contrast with the topsoil the subsoil can 
be loosened with great effort only. To study subsoil 
compaction induced by vehicle traffic pressure cells 
are used frequently to measure stresses in the topsoil- 
subsoil interface. In many cases the results are ques- 
tionable. First the soil has to be disturbed to implant 
the pressure cells and they are mostly stiffer than the 
soil, so stresses are concentrated on the cells. Soil bin 
experiments have shown that stresses can be meas- 
ured accurately if the cell is embedded in the hard sub- 
soil with the surface in plane with the topsoil-subsoil 
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interface. The authors tested the reliability of pressure 
cells in field experiments with two installation methods. 
In the first method the topsoil was removed over a 
— width. In this way the pressure cells can be in- 
stalled with great care and a homogeneous topsoil 
condition can be created. In the second method the 
cells were installed by way of horizontally milled holes 
to prevent topsoil disturbance. 
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Drainage, Beari and Yield (Losses) on 
Low Moor Peat Pasture Soils in the Netherlands. 
A. L. M. van Wijk. c1988, 23p ICW-20 


In the Netherlands dairy farming has highly intensified 
during the last two decades and put ever heavier re- 
quirements on the bearing capacity of grassland soils. 
It was found that bearing capacity is adequate for graz- 
ing cattle and field traffic at a penetration resistance of 
the turf of at least 0.6 MPa (cone: top angle 60 deg and 
base of 5 sq cm). Bulk density and soil water pressure 
head are main factors influencing bearing strength of 
peat soils. Compaction occurring under normal use by 
grazing cattle, field traffic or rolling improves bearing 
Capacity considerably. Also drainage appears to be 
very effective to this end. Drainage reduces the fre- 
quency of wet top soil conditions and causes a light 
shrinkage and thereby an increase in bulk density of 
the peaty top layer. This effect can be ascribed to a 
higher N-mineralization induced by a better soil aer- 
ation due to improved drainage. At higher nitrogen ap- 
plications the differences in dry matter yield between 
shallowly and deeply drained peat soils become small- 
er because os can substitute for drainage. From 
controlled trampling experiments with the usual cattle 
density it appears, however, that more than 50% of the 
amount of consumable grass is lost due to grazing at 
penetration resistances below 0.5 MPa. 
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Mode! Computation of Subsoil Stress Distribution 
and Compaction Due to Field Traffic. 

J. J. H. van den Akker. c1988, 15p ICW-23 

Prepared in cooperation with Winand Staring Centre 
for Integrated Land, Soil and Water Research, Wagen- 
ingen (Netherlands). 


To evaluate the effect of field traffic on the density of 
the subsoil under different conditions of loading and 
compactibility (depending on soil and moisture 
conditions) the numerical model MO has been 
developed. SOCOMO calculates stress distributions 
under wheels. Calculations of the principal stress dis- 
tribution caused by a wheel loading agree well with 
measurements in the field. By means of techniques 
originally developed for air-photography two-dimen- 
sional density distributions from traffic experiments on 
a sandy soil have been photographed and digitized. 
The calculated and measured depth of the area where 
plastic deformations occur is almost the same and 
reaches till 80 cm. 
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Canadian Geoscience Council, Ottawa (Ontario). 
Research and development in the earth sciences: 
Final report. 

M. Wojciechowski. c1989, 116p 

Microfiche only. 


Examination of funding trends in R&D in the earth sci- 
ences in Canada, including the activities of federal and 
provincial governments, industry, and universities. The 
relevance of earth-science-related R&D is considered 
in the light of the economic importance and probable 
future of the mineral sector. Comparisons are made 
with the other academic disciplines and resource sec- 
tors in Canada, and with earth sciences and the miner- 
al industry in the OECD countries of Australia, Finland, 
France, the Federal Republic of Germany, Sweden, 
the U.K. and the U.S. 
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California Inst. of Tech., Pasadena. Dept. of Chemistry. 
Anal of the Published Calorimetric Evidence 
for E ical Fusion of Deuterium in Palladi- 
um. 

Technical rept. 

G. M. Miskelly, M. J. Heben, A. Kumar, R. M. Penner, 
and M. J. Sailor. 10 Nov 89, 7p Rept no. TR-8 
Contract N00014-88-K-0482 

Pub. in Science, v246 p793-796, 10 Nov 89. 


Estimates are given of the raw data that are the basis 
for the claims of excess power production by the elec- 
trochemical charging of palladium in deuterium oxide 
(D20). Calorimetric results are also presented that 
show no anomalous power production in either 0.1 M 
LiOD/D20 or 0.1 M LiOH/ He0 (LiOH is lithium hydrox- 
ide). Several possible sources of error in open-system 
calorimetry are discussed that can confound interpre- 
tation of temperature changes in terms of anomalous 
— production. Keywords: Cold fusion, Electrolysis, 

falladium, D2O, Reprints, Deuterium, Stable isotopes, 
Precious metals, Heavy water, Power production. (jg) 
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fusion: Report on the review at DOE Headquarters, 
Germantown, MD on November 14-17, 1988. 

9 Mar 90, 36p DOE/DP-0078T 

Sponsored by Department of Energy, Washington, DC. 
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A four day review to assess the status of target physics 
of inertial confinement fusion was held at US Depart- 
ment of Energy (DOE) Headquarters on November 
14--17, 1988. This review completes the current series 
of reviews of the inertial fusion program elements to 
assess the status of the data base for a decision to 
proceed with the proposed Laboratory Microfusion Fa- 
cility (LMF) that is being planned. In addition to target 
physics, the program elements that have been re- 
viewed previously include the driver technology devel- 
opment for KrF and solid-state lasers, and the light-on 
beam pulsed power system. This series of reviews was 
undertaken for internal DOE assessment in anticipa- 
tion of the ICF program review mandated by the Con- 
gress in 1988 to be completed in 1990 to assess the 
significance and implications of the progress that has 
been realized in the laboratory and the underground 
Halite/Centurion experiments. For this target physics 
review, both the direct and the indirect drive approach- 
es were considered. The principal issues addressed in 
this review were: Is the present target physics data 
base adequate for a decision to proceed with design 
and construction of LMF now as opposed to continue 
co mea a at this time. What specific additional 
er physics data are desirable to reduce the risk for 

DOE decision to construct an LMF. What is the role 
oe continuation of Halite/Centurion experiments. 
What priority should be given to the direct drive ap- 
proach. Are the program elements optimally structured 
to resolve the critical issues for an LMF decision. Spe- 
Cific findings relating to these five issues are summa- 
rized in the following. 
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This paper discusses research at the Dill-D tokamak 
reactor. The general eyes covered in this report ge 
confinement; boundary physics; beta and stability; rf 
heating; current drive; ITER/CIT contributions; oper- 
ations; tokamak operations; neutral beam operations; 
ECH/ICH operations; shielding radiation studies; 
transport diagnostics; advanced divertor; 110 GHz 
ECH system; fast wave current drive; pellet injector; 
collaborative work on Dill-D; international cooperation; 
quality assurance; planning & control; computer oper- 
ations and safety. 
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Modeling of runaway electron damage for the 
design of tokamak plasma facing components. 

K. A. Niemer, J. G. Gilligan, C. D. Croessmann, and 
H. H. Bolt. Apr 90, 22p SAND-89-2405, CONF- 
891007-119 
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Cracking, craters, spotty damage (discoloration), and 
missing chunks of material have been observed on 
limiters and along the midplane of tokamak inner walls. 
This damage is assumed to be due to runaway elec- 
tron discharges. These runaway electrons have been 
predicted to ~”.~ in energy from a few MeV to several 
hundred MeV. The energy density from the runaway 
electron discharges ranges from 10 to 500 MJ/m(sup 
2) over pulse lengths of 5 to 50 msec. The PTA code 
package is a three dimensional, time dependent, com- 
putational code package used to predict energy depo- 
sition, temperature rise, and damage on tokamak first 
wall and limiter materials form runaway electron 
impact. Two experiments were modeled to validate the 
PTA code package. The first experiment tested the 
thermal and structural response from high energy elec- 
tron impact on different fusion materials, and the 
second experiment simulated runaway electrons scat- 
tering through a plasma facing surface (graphite) into 
an internal structure (copper). The PTA calculations 
compared favorably with the experimental results. In 
particular, the PTA models identified gap conductance, 
thermal contact, x-ray generation in materials, and the 
placement of high stopping power materials as key 
factors in the design of plasma facing components, re- 
sistant to runaway electron damage. 9 refs., 7 figs. 
(ERA citation 15:033822) 
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The interaction of plasmas with materials is reviewed 
and a status summary is given based on experience in 
large fusion experiments, laboratory investigations, 
and design studies. The phenomena that are dis- 
cussed limit the power densities and confinement 
properties attainable in plasmas; their control is an es- 
sential element of the design of future fusion devices. 
31 refs., 2 figs., 1 tab. 
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International conference on fusion reactor materials 
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Molecular-dynamics simulations of cascades in Cu 
and Ni with primary-knock-on energies up to 5 keV and 


lattice temperatures in the range 0 K--700 K are de- 
scribed. Interatomic forces were represented by either 
the Gibson II (Cu) or Johnson-Erginsoy (Ni) potentials 
in most of this work, although some simulations using 
“Embedded Atom Method” potentials, e.g., for thresh- 
old events in Ni(sub 3)Al, are also presented. The re- 
sults indicate that the primary state of damage pro- 
duced by displacement cascades is controlled by two 
phenomena, replacement collision sequences during 
the collisional phase of the cascade and local meltin 
during the thermal spike. As expected, the collisiona 
phase is rather similar in Cu and Ni, however, the ther- 
mal spike is of longer duration and has a more pro- 
nounced influence in Cu than Ni. When the ambient 
temperature of the lattice is increased, the melt zones 
are observed to both increase in size and cool more 
slowly. This has the effect of reducing defect produc- 
tion and enhancing atomic mixing and disordering. The 
implications of these results for defect production, cas- 
cade collapse, atomic disordering will be discussed. 34 
refs., 7 figs., 2 tabs. 
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Issues and prospects. 
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This report discusses the following topics on using in- 
ertial confinement for electrical power generation: 
General Economic Issues; Design of Reactors; Safety 
and Environmental Issues; and Development Issues. 
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The ITER divertor plate performance during the tech- 
nology phase of operation has been analyzed. High-Z 
materials, such as tungsten and tantalum, have been 
considered as plasma side materials, and refractory 
metal alloys, Ta-10W, TZM, Nb-1Zr, and V-15Cr-5Ti, 
plus copper allo .* have been considered as the struc- 
tural materials. The fatigue lifetime have been predict- 
ed for structural plates and for duplex plates with the 
plasma side material bonded to the structure. The re- 
Sults indicate that refractory alloys have a comparable 
or improved performance to copper alloys. Peak allow- 
able heat fluxes for these analyses are in the range of 
15--20 MW/m(sup 2) for 2 mm thick structural plates 
and 7--11 MW/m(sup 2) for 4 mm thick duplex plates. 
4 refs., 55 figs., 6 tabs. 
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The Microwave Tokamak Experiment, now under con- 
struction at the Laboratory, will use microwave heating 
from a free-electron laser. The intense microwave 
pulses will be injected into the tokamak to realize sev- 
eral goals, including a demonstration of the effects of 
localized heat deposition within magnetically confined 
plasma, a better understanding of energy confinement 
in tokamaks, and use of the new free-electron laser 
technology for plasma heating. 3 figs., 3 tabs. (ERA 
citation 15:033824) 
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A functional form is derived for the efficiency of current 
drive in toroidal geometry with low frequency waves 
(frequencies below the electron cyclotron frequency). 
By fitting constants in order to duplicate numerical re- 
Sults for the efficiency we obtain an accurate function 
which will be useful for computer calculations of cur- 
rent drive. 13 refs., 6 figs. 
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The Madison Symmetric Torus (MST) is the newest 
and largest reversed field pinch presently in —_— 
It incorporates a number of design features that set it 
apart from other pinches, including the use of the con- 
ducting shell as both a vacuum vessel and single-turn 
toroidal field coil. Specially insulated voltage gaps are 
exposed to the plasma. Magnetic field errors at these 
gaps as well as at the various diagnostic and pumping 
are minimized through a variety of techniques. 
he physics goals of MST include study of the effect of 
large piasma size on confinement and the investiga- 
tion, in detail, of RFP turbulence, dynamo and trans- 
port. Details of the design and initial operation of the 
device are presented. 
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This report discusses the following topics on using in- 
ertial confinement for electrical power generation: gen- 
eral economic issues; design of reactors; safety and 
environmental issues; and development issues. (ERA 
citation 15:033823) 
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Workshop on high power ICH antenna designs for 
high density tokamaks. Summary and recommen- 
dations. 


R. E. Aamodt. 21 Feb 90, 7p DOE/ER/53263-8, 
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A workshop in high power ICH antenna designs for 
high density tokamaks was held in Boulder, Colorado 
on January 31 through February 2, 1990. The pur- 
poses of the workshop were to: (1) review the data 
base relevant to the eo power heating of mo density 
tokamaks; (2) identify the important issues which need 
to be addressed in order to ensure the success of the 
ICRF programs on CIT and Alcator C-MOD; and (3) 
recommend approaches for resolving the issues in a 
timely realistic manner. Some perf 

goals for the antenna system define a successful 
design effort. Simply stated these goals are: couple 
the specified power per antenna into the desired ion 
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ies; produce no more than an acceptable level of 
auxiliary power induced impurities; and have a me- 
chanical structure which safely survives the thermal, 
mechanical and radiation stresses in the relevant envi- 
ronment. These goals are intimately coupled and diffi- 
cult tradeoffs between scientific and engineering con- 
straints have to be made. 
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This report describes the current efforts of the Fusion 
Safety Program (FSP) at the Idaho National Engineer- 
ing Laboratory (INEL) to collect, analyze, and use 
fusion-specific component failure data for safety work 
and to support design groups. The current practices 
regarding what course to take when no fusion-specific 
data exists are also discussed. 22 refs., 4 figs., 1 tab. 
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One of the main issues in the development of high 
power gyrotrons is the present discrepancy between 
the theoretically predicted efficiency and that ob- 
served in the experiments. Recent 140 GHz experi- 
ments by MIT employed three cavities; two of the cav- 
ities have different interaction lengths and the third 
cavity is a complex two-section cavity. In all cases, the 
maximum experimental efficiency is well below the 
theoretically predicted one. A better theoretical under- 
standing of the causes of these discrepancies is es- 
sential to the scaling of gyrotrons to higher power and 
higher frequency. We continued our investigation with 
the objective of determining whether mode competi- 
tion and velocity spread in the electron beam could in 
some way be influencing the current result from the 
MiT 140 GHz gyrotrons experiments and determining 
to what extent these effects would influence operation 
of a 1 MW, 280 GHz, TE(sub 42,7) gyrotron as con- 
ceived at MIT. In our investigations, we used two 
models, the ‘“‘fixed axial field profile’ model and the 
“self-consistent determination of the axial field profile” 
model. With the “‘fixed axial field profile’ model we 
studied the effect of thermal spread on the efficiency 
of gyrotrons operation, mode competition between un- 
equally spaced modes, and we simulated the start up 
of the MIT 140 GHz gyrotrons. Our main conclusions 
from all these studies are discussed in this paper. 
(ERA citation 15:033808) 
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This report discusses: depressed collectors for a radi- 

ally extracted beam; depressed collectors for quasi op- 

tical gyrotrons; general approach to design of de- 
essed collectors; and effect on (alpha) of non-adia- 
tic changes in B-field. (ERA citation 15:033809) 
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In many cases in high frequency, high power coherent 
radiation generators (such as free electron laser and 
gyrotrons) the linear gain is positive for many modes 
and therefore these modes will grow and compete for 
the beam energy. The questions related to mode com- 
petition, coherency of the radiation and maximization 
of the interaction efficiency are of great importance. To 
address these issues simple multi-mode models have 
been formulated. This paper is a short review of the 
recent results from both simulation and analyses of 
these models. 3 figs. (ERA citation 15:036592) 
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Among the difficulties in making nuclear fusion a useful 
energy source, two important ones are producing the 
magnetic fields needed to drive and confine the 
plasma, and controlling the eddy currents induced in 
electrically conducting components by changing fields. 
All over the world, researchers are developing electro- 
magnetic codes and employing them to compute elec- 
tromagnetic effects. Ferromagnetic a of a 
fusion reactor introduce field distortions. Eddy currents 
are induced in the vacuum vessel, blanket and other 
torus components of a tokamak when the plasma cur- 
rent disrupts. These eddy currents lead to large forces, 
and 3-D codes are being developed to study the cur- 
rents and forces. 35 refs., 6 figs. (ERA citation 
15:033731) 
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IEEE symposium on fusion engineering (13th), K 
symposium on In engineering , Knox- 
ville, TN (USA), 2-6 Oct 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Determining the distribution of gamma heating in 
fusion test assemblies will help guide the construction 
and operation of future experiments. Currently the 
dominant technique for spatial characterization of 
heating is the wide dispersal of thin film TLD’s, which 
are limited to measurement of the total neutron + 
gamma dose. The present work measures heating 
using calibrated proportional counters, which allows 
for the rejection of fast pulse-rise events characteristic 
of ionizations produced by neutron induced atomic 
recoils. A coupled caiculational and experimental pro- 
gram designed to demonstrate this capability has been 
initiated at ANL. An irradiation assembly composed of 
graphite-filled 5 (times) 5 (times) 61 cm Mg sleeves in 
cubic geometry was constructed. This assembly was 
then irradiated in turn with Co-60 gammas and 14.8- 
MeV neutrons produced by a D-T neutron generator in 
two sets of measurements with the proportional 
counter occupying various positions in the central 
channel of the assembly. Calculation of the expected 
dose in the assembly due to the sources at the posi- 
tions of interest were made. These calculations first 
generated the neutral flux profile in the assembly with 
either ANISN or MCNP depending on the of 
detailed used in the modelling of the counter. pro- 
file is then fed into a charged-particle generation 
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model to obtain the charged-particle profiles, hence 
energy deposition in the assembly. A comparison was 
made between these calculations of the energy depo- 
sition and measured energy deposition in the assem- 
bly. It is hoped that by understanding this comparison 
a Clear picture of gamma heating in a mixed gamma 
and neutron environment will be obtained. (ERA cita- 
tion 15:033804) 
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DE90011170/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Desorption of H2O0 and H2 from steel and LiAIO2 
by temperature programmed desorption. 

A. K. Fischer, and C. E. Johnson. 1989, 12p CONF- 
891204-33 

Contract W-31109-ENG-38 

International conference on fusion reactor materials 
(4th), Kyoto (Japan), 4-8 Dec 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Temperature programmed desorption (TPD) measure- 
ments with a steel sample tube and helium sweep gas 
in progress to provide data describing the kinetics of 
desorption of H(sub 2)O(g) and H(sub 2)(g) from ce- 
ramic tritium breeders. Preliminary blank experiments 
indicated that tne steel can be a reactive participant 
with H(sub 2)O being consumed and H(sub 2) being 
evolved. There is also evidence of some dissolution of 
H(sub 2) in the steel. However, it is possible to stabilize 
the steel in the absence of added H(sub 2) so that 
useful desorption measurements with H(sub 2)O(g) 
can be made. Initial work was on the LiA1O(sub 2) 
(minus) H(sub 2)O(g) system. Fresh samples of 
LiA1O(sub 2) bear large amounts of absorbed H(sub 
2)O. TPD spectra were measured for LiA1O(sub 2) 
that had been equilibrated in a helium stream with 200 
ppm H(sub 2)O(g) at temperatures from 473 to 773 K. 
Several techniques of data analysis were applied. 
Questions of possible peak overlap still remain to be 
resolved. An activation energy for desorption of H(sub 
2)O(g) of approximately 120 kJ/mol appears to be as- 
sociated with the sample equilibrated at 673 K. This 
result agrees with the values reported in the literature 
for decomposition of LiOH, and suggests that some 
sites on LiA1O(sub 2) might resemble sites on Li(sub 
2)O on their adsorptive properties. For a 773 K equili- 
bration, the activation energy of desorption appears 
considerably higher. 6 refs., 4 figs. (ERA citation 
15:033805) 
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Trapping of deuterium at damage in graphite. 

W. R. Wampler, B. L. Doyle, R. A. Causey, and K. 
Wilson. 1990, 15p SAND-89-3001C, CONF-900505-1 
Contract AC04-76DP00789 

Plasma interaction conference (9th), Bournemouth 
(UK), 20-25 May 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Enhanced retention of deuterium (D) and tritium (T) in 
graphite due to neutron damage could result in large T 
inventories in future DT fueled fusion devices such as 
CIT and ITER. This paper describes experiments done 
to characterize the effect of lattice damage on reten- 
tion of D in graphite. Lattice damage was produced in 
several types of graphite by irradiation with 6 MeV C+ 
ions or with neutrons. The damaged graphite was then 
heated to 1200(degree)C and exposed to D(sub 2) 
gas. The concentration of D retained in the graphite 
was measured by nuclear reaction analysis and com- 
pared to the level of damage. In , N3M and 
H451 graphites, D retention increased with damage at 
low damage levels but saturated above 0.04 dpa at a D 
concentration of about 650 atomic ppM. D retention in 
damaged highly oriented pyrolytic graphite was an 
order of magnitude smaller than in the other graphites 
indicating that crystalline microstructure is an impor- 
tant factor. These results indicate that neutron 
damage in CIT and ITER may cause retention of large 
inventories of tritium in graphite components. 5 refs., 4 
figs., 1 tab. (ERA citation 15:032710) 
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Insulation irradiation test program for the Com- 
+; — Tokamak. 

. J. McManamy, G. Kanemoto, and P. Snook. 1990, 
13p CONF-900519-1 
Contracts ACO05-840R21400, ACO7-761D01570 
Nonmetallic materials and composites at low tempera- 
tures, Heidelberg (Germany, F.R.), 17-18 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The electrical insulation for the toroidal field coils of 
the Compact Ignition Tokamak (CIT) is expected to be 
exposed to radiation doses on the order of 10(sup 10) 
rad with (approx)90% of the dose from neutrons. The 
coils are cooled to liquid nitrogen temperature and 
then heated during the pulse to a peak temperature 
>300 K. In a program to evaluate the effects of radi- 
ation exposure on the insulators, three types of boron- 
free insulation were irradiated at room temperature in 
the Advanced Technology Reactor (ATR) and tested 
at the Idaho National Engineering Laboratory. The ma- 
terials were Spaulrad-S, Shikishima PG5-1, and Shiki- 
shima PG3-1. The first two use a bismaleimide resin 
and the third an aromatic amine hardened — 
Spaulrad-S is a two-dimensional (2-D) weave of S- 

lass, while the others are 3-D weaves of T-glass. 

lexure and shear/compression samples were irradi- 
ated to approximately 5 (times) 10(sup 9) rad and 3 
(times) 10(sup 10) rad with 35 to 40% of the total dose 
from neutrons. The shear/compression samples were 
tested in pairs by applying an average compression of 
345 MPa and then a shear load. After static tests were 
completed, fatigue testing was done by cycling the 
shear load for up to 30,000 cycles with a constant 
compression. The static shear —e of the samples 
that did not fail was then determined. Generally, shear 
strengths on the order of 120 MPa were measured. 
The behavior of the flexure and shear/compression 
samples was significantly different; large reductions in 
the flexure strength were observed, while the shear 
strength stayed the same or increased slightly. The 3- 
D weave material demonstrated higher strength and 
significantly less radiation damage than the 2-D mate- 
rial in flexure but performed nearly identically when 
tested with combined shear and compression. The 
epoxy system was much more sensitive to fatigue 
— than the bismaleimide materials. 9 refs., 5 
figs. (ERA citation 15:033807) 


052,623 

DE90011390/GAR 

Oak Ridge National Lab., TN. 
Effects of chromium and titanium gettering on the 
operation of the Advanced Toroidal Facility. 

R. C. Isler, G. L. Bell, T. S. Bigelow, E. C. Crume, 
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Contract AC05-840R21400 
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Plasmas in the Advanced Toroidal Facility (ATF), an 
(ell) = 2 torsatron with 12 field periods, are produced 
by 200--400 kW of electron cyclotron a. (ECH) 
and up to 1.5 MW of neutral-beam injection (NBI). The 
characteristics of the plasmas are sensitive to the type 
of wall conditioning employed. A progression of tech- 
niques, a with glow discharge cleaning and 
baking and evolving to gettering with chromium and 
titanium, has significantly reduced the low-Z impurity 
content, lowered the fraction of radiated power, and 
permitted improved control over the electron density. 
As a result, plasma parameters and machine perform- 
ance have been enhanced significantly. The maximum 
values achieved for storage energy, line-averaged 
density, and confinement times are 28 kJ, 1.2 (times) 
10(sup 20) m(sup (minus)3), and 25 ms. These param- 
eters are comparable to those obtained in the ISX-B 
tokamak. In addition, with titanium gettering, quasis- 
teady operation of 200 ms of neutral beam injection 
has been obtained without the collapses that charac- 
terized earlier periods of operation. 4 refs., 4 figs., 1 
tab. (ERA citation 15:033806) 
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Magnetic field near plasma boundary in toroidal 
helical systems. 

K. Nagasaki, and K. Itoh. Jul 89, 38p PPLK-R-45 
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Magnetic field structure of the scrape off layer (SOL) 
region in toroidal helical systems is analyzed by usin 
toroidal harmonic functions. The SOL region in toroidal 
helical systems is ergodic due to the toroidal effect. 
The connection length of the field line to the wall is 
calculated for various configurations. The connection 
length, L, has a logarithmic dependence on the dis- 
tance from the outermost magnetic surface or from the 
residual magnetic islands, (delta). The effect of axi- 
symmetric fields on the field structure is also deter- 
mined. The coefficient, L/In(delta), is weakly depend- 
ent on the toroidal field and is nearly independent of 
the vertical field. (author). (ERA citation 15:029808) 
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Kyoto Univ., Uji (Japan). Plasma Physics Lab. 

Recent activity on Heliotron E physics study and 
engineering developments. 

T. Obiki, M. Wakatani, and M. Sato. Jun 89, 70p 
PPLK-R-42 

U.S. Sales Only. 


Recent activity on Heliotron E physics study about 
transport, MHD stability, and divertor action with new 
equipments is summarized. For the above purpose, 
appropriate pellet injector and new diagnostics are de- 
veloped. Moreover, research and developments about 
heating systems and the other new systems for the 
Large Helical Device are being carried out by the He- 
liotron group. (author). (ERA citation 15:029807) 
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Preliminary design of test facilities for tritium 
breeding blanket development, (1). 

Dec 89, 123p JAERI-M-89-202 

In Japanese. 
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This report describes the results of the preliminary 
design of outpile test facilities which are used for de- 
velopment of tritium breeding blanket with ceramic 
breeding material. The facilities which were designed 
are as follows; High heat flux test facility, Thermal-hy- 
draulic test facility, Integrity test facility, Fabrication 
Technology Development Facility. This design study 
was performed by Kawasaki Heavy Industries, Ltd. 
under the contract to Fusion Research System Labo- 
ratory. (author). (ERA citation 15:029803) 
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Japan Atomic Energy Research Inst., Tokyo. 

Analysis of ICRF heating and current drive in ITER. 
A. Fukuyama, K. Hamamatsu, S. | . Itoh, and K. Itoh. 
Nov 89, 28p JAERI-M-89-193 

In Japanese. 

U.S. Sales Only. 


Feasible frequency range of ion cyclotron waves for 
heating and current drive in an ITER-grade tokamak 
are searched for and analyzed in detail. Key con- 
straints of the choice are loading impedance, power 
partition to each plasma species (electron, deuteron, 
trition and (alpha) particles), radial deposition profiles 
and sensitivity to (alpha) particle population. Solving 
an integro-differential equation for the wave, we exam- 
ine wave propagation and absorption in a wide range 
of frequency from less than (omega)(sub cT) to more 
than 4(omega)(sub cT) (i.e., 10 MHz (approx) 100 
MHz) for the plasma of D-T mixture. Looking for the 
frequency range insensitive to the absorption by 
(alpha) particles, we find that the frequency near 
2(omega)(sub cT) (54 MHz) is suitable for current 
drive, though the drive efficiency is not so high. The 
frequency of (omega)(sub cD) (39 MHz) and 
2(omega)(sub cD) = 3(omega)(sub cT) (81 MHz) are 
also available for central heating. When (omega) < 
(omega)(sub cT), most of the power is absorbed by 
electrons; however, it its difficult to obtain stable an- 
tenna coupling owing to standing wave formation. 
(author). (ERA citation 15:029802) 
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Sopa Magnetic Confinement Fusion Re- 
search. 

Technical Assessment Report. 

R. D. Hazeltine, K. W. Gentle, J. T. Hogan, M. 
Porkolab, and D. J. Sigmar. Jan 90, 273p 

Prepared in Cooperation with Science Applications 
International Corp., Mclean, VA. 


A technical assessment and review of the West Euro- 
pean program in magnetic confinement fusion by a 
panel of U.S. scientists and engineers active in fusion 
research is presented. Findings are based on the sci- 
entific and technical literature, on laboratory reports 
and preprints, and on the personal experiences and 
collaborations of the panel members. Concerned pri- 
marily with developments during the past 10 years, the 
report assesses West European fusion research in 
seven technical areas: tokamak experiments; magnet- 
ic confinement technology and engineering; fusion nu- 
clear technology; alternate concepts; theory; fusion 
computations; and program organization. The main 
conclusion emerging from the analysis is that West Eu- 
ropean fusion research has attained a position of lead- 
ership in the international fusion program. This distinc- 
tion reflects in large measure the remarkable achieve- 
ments of the Joint European Torus (JET). However, 
West European fusion prominence extends beyond to- 
kamak experimental physics: the program has demon- 
strated a breadth of skill in fusion science and technol- 
ogy that is not excelled in the international effort. 
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ment summaries, FY 1988. 

Progress rept. 

K. A. Flayler. 23 Apr 90, 21p MLM-3632 
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This report lists Mound’s sales of stable isotopes of 
noble gases, carbon, oxygen, nitrogen, chlorine, bro- 
mine, and sulfur for fiscal year 1988. Purchasers are 
listed alphabetically and are divided into domestic and 
foreign groups. Cross-reference indexes by location 
and | gaa purchases are included for all custom- 
ers. S. 
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chemical method. 
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In Japanese. 
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Principal characteristics of the chemical method for 
uranium enrichment are studied based upon published 
data, and the plant features are summarized. The 
chemical method was found to be a promising technol- 
ogy, since the chemical process multiplies the unit 
separation effect easily and effectively despite the 
small separation factor. Electricity consumption rate is 
small compared with the conventional method. 
Makeup cost of uranium feed is cheap because the 
conversion step into UF(sub 6) is eliminated. (author). 
(ERA citation 15:027659) 
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Pulse-width dependent radiation effects on elec- 
tronic components. 

Technical note no. 89-33. 

T. Cousins. c1989, 33p 


In order to realistically simulate the effects of the 
prompt gamma-ray pulse associated with a nuclear 
weapon on electronics, an electron linear accelerator 
(LINAC) is often used. The pulse widths available from 
most LINACs are longer than the typical battlefield 
pulse. This report examines the effects of varying 
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pulse widths on selected electronic devices and sum- 
marizes recent work at a variable pulse-width facility 
located at Chalk River Nuclear Laboratories. 
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Method of measuring CF3T activity developed for 
laser-based tritium separation. 

H. D. Morrison. c1989, 18p 


The development of laser-based tritium separation re- 
quires experiments on the dissociation of tritiated tri- 
fluoromethane, CF3T. Analysis of the dissociation in- 
volves measures of the changes in concentration of 
CF8T in CF3H by measuring the specific activity of the 
CF8T. This report describes the instrument and the 
techniques applied. 
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Ontario Hydro, Toronto. Research Div. 

Third Isotope Separation Workshop. 

H. D. Morrison. c1989, 204p 

— Separation Workshop (3d: 1988: Orangeville, 
int. 


Report of the workshop, covering background informa- 
tion on Ontario Hydro’s interest in isotope separation, 
including sales and service and the tritium removal fa- 
cility at Darlington; and technical papers on topics re- 
lated to isotope separation of hydrogen and of zirconi- 
um using distillation, especially at cryogenic tempera- 
tures. 
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The objective of the semiannual progress report is to 
summarize the technical results obtained during the 
latest reporting period. The information presented 
herein will include evaluated test data, design evalua- 
tions, the results of analyses and the significance of 
results. The program objective is to demonstrate the 
technology readiness of a TFE suitable for use as the 
basic element in a thermionic reactor with electric 
power output in the 0.5 to 5.0 MW(e) range, and a full- 
power life of 7 years. The TF Verification Program 
builds directly on the technology and data base devel- 
oped in the 1960s and 1970s in an AEC/NASA pro- 
gram, and in the SP-100 program conducted in 1983, 
1984 and 1985. In the SP-100 program, the attractive 
but concern was expressed over the lack of fast reac- 
tor irradiation data. The TFE Verification Program ad- 
dresses this concern. The general logic and a of 
the program to achieve its objectives is shown on ig. 
1-1. Five prior programs form the basis for the TF 
Verification Program: (1) AEC/NASA program of the 
1960s and early 1970; (2) SP-100 concept develop- 
ment program;(3) SP-100 thermionic technol pro- 
| (4) Thermionic irradiations program in TRIGA in 

-86; (5) and Thermionic Technology Program in 
1986 and 1987. 18 refs., 64 figs., 43 tabs. 
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Long-term space flight requires reliable long-term 
power sources. For the purpose of supplying a con- 
stant supply of power in deep space, the radioisotope 
thermoelectric generator has proven to be a success- 
ful power source. Westinghouse Hanford Company is 
installing the Radioisotope Power Systems Facility 
which is located in the Fuels and Material Examination 
Facility on the Hanford Site near Richland, Washing- 
ton, for assembling the generators. The radioisotope 
thermoelectric generator assembly process is base 
upon one developed at Mound Laboratory in Miamis- 
burg, Ohio (presently operated by EG&G Mound Ap- 
plied Technologies). Westinghouse Hanford Company 
is modernizing the process to ensure the heat source 
assemblies are produced in a manner that maximizes 
operator safety and is consistent with today’s environ- 
mental and operational safety standards. The facility is 
being prepared to assemble the generators required 
by the National Aeronautics and Space Administration 
missions for CRAF (Comet Rendezvous Asteroid 
Flyby) in 1995 and Cassini, an investigation of Saturn 
and its moons, in 1996. The facility will also have the 
capability to assemble larger radioisotope power gen- 
erators designed for dynamic power generation. 4 
refs., 11 figs. (ERA citation 15:032262) 
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varying acceleration field, (2). The measurement of 
critical heat flux under varying acceleration field, 


T. Kusunoki, T. Otsuji, H. Ikawa, A. Kurosawa, and K. 
lwahori. Dec 89, 36p JAERI-M-89-216 
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In establishing the thermohydraulic design method and 
the safety assessment of marine reactors, it is most 
important theme to understand how the varying accel- 
eration induced by ship motion affect on critical heat 
flux. We made the joint study for the purpose clarifying 
quantitatively the decrease in CHF, due to varying ac- 
celeration. Sentneat was Carried out using R-113 as 
working fluid. From the experimental results, we can 
conclude: The conservative relation can be applied 
even under 0.5 MPa, that the ratio of CHF under the 
oscillating acceleration to CHF under stationary field is 
in propotion to a quarter power of the minimum gravita- 
tional acceleration. The frequency response functions 
of flow rate and exit void fraction to acceleration oscil- 
lation were obtained. It is indicated that acceleration 
oscillation influences void fraction significantly at cer- 
tain section of flow region. (author). (ERA citation 
15:027973) 
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In this paper we report measurements of the signifi- 
cant parameters, the sensitivities of the slowing-down- 
time assay device to the fissile contents of a boiling 
water reactor (BWR) assembly mock-up of fresh fuel. 
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This report shows the relationship between neutron 
detector velocity and closest point of approach (CPA) 
based on an operational criteria of a probability of false 
alarm (P(sub fa)) < 0.01 and a probability of missed 
target (P(sub mt)) < 0.02. The neutron detector ana- 
lyzed is a xylene based scintillator with a photomulti- 
plier tube. 6 refs., 11 figs. 
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The isotopes (sup 249)Cf and (sup 249)Bk are chemi- 
cally separated by ion exchange chromatography at 
the Oak Ridge National Laboratory Transuranium 
Processing Plant. Control of the separation depends 
on the operator’s ability to distinguish electronically 
between alpha radiation from the (sup 249)Cf and beta 
Particles from the (sup 249)Bk. This new monitoring 
system consists of two surface-barrier detectors, each 
having its own channel of electronics and data acquisi- 
tion. The two detectors are mounted in a Teflon holder 
and positioned near the tip of the ion exchange 
column, where droplets of solution are formed as the 
nuclides are eluted from the column. Amplifier gain 
and window settings on the single-channel analyzer 
(SCA) for one detector are adjusted to count the ener- 
getic alpha particles from the (sup 249)Cf, while the 
electronic settings of the other channel are adjusted to 
count the lower energy beta particles from (sup 
249)Bk. The alpha count rate will increase first as (sup 
249)Cf passes from the column; then the beta count 
rate increases, indicating that (sup 249)Bk is being 
eluted. At this point, the operator can make a cut in the 
separation process. 4 figs. 
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A high-sensitivity multisection fission counter has been 
developed by Reuter Stokes, Inc., under the Small 
Business Innovation Research Program of the US De- 
partment of Energy. This counter, designated the high- 
sensitivity position-sensitive fission counter (HSPSFC), 
was developed for subcriticality measurements by the 
(sup 252)Cf-source-driven neutron noise analysis 
method--a method that requires two neutron detection 
channels. Performance specifications for the counter 
were provided by ORNL for measurements on spent 
LWR fuel configurations in which multiplication factors 
(k-values) could be as low as 0.85. A 3 (times) 3 array 
of 2-in. dia multisection fission counters 8 ft in length 
will fit storage rack positions occupied by LWR fuel 
elements. Each counter consists of eight sensitive 
sections containing a total of (approximately)23 g of 
(sup 235)U. Transmission-line technology is used to 
minimize capacitances and thus provides broad band- 
widths. Each event in the fission counter produces two 
current pulses propagating in opposite directions on 
the transmission line. The differences between arrival 
times of the pulses at the ends of a multisection fission 
counter determine the positions of the fission events. 
Tests on two fission counters indicate that each 
counter has a sensitivity of 16 cps/nv(sub th) and a 
position sensitivity with 1-ft resolution. 7 refs. 
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Neutron-chamber detectors and applications. 

P. E. Fehlau, H. F. Atwater, and K. L. Coop. 1990, 
16p LA-UR-90-1303, CONF-900563-3 
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Symposium on radiation measurements and applica- 
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Detector applications in Nuclear Safeguards and 
Waste Management have included measuring neu- 
trons from fission and (alpha,n) reactions with well- 
moderated neutron proportional counters, often em- 
bedded in a slab of polyethylene. Other less-moderat- 
= leometries are useful for detecting both bare and 
rated fission-source neutrons with good efficien- 
= The neutron chamber is an undermoderated detec- 
tor design comprising a large, hollow, polyethylene- 
walled chamber containing one or more proportional 
counters. Neutron-chamber detectors are relatively in- 
expensive; can have large apertures, usually through a 
thin chamber wall; and offer very good detection effi- 
ciency per dollar. Neutron-chamber detectors have 
also been used for monitoring vehicles and for assay- 
ing large crates of transuranic waste. Our Monte Carlo 
calculations for a new application (monitoring low-den- 
sity waste for concealed plutonium) illustrate the ad- 
vantages of the hollow-chamber design for detecting 
moderated fission sources. 9 refs., 6 figs., 2 tabs. 
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This paper discusses the issue of radiation damage in 
a sampling scintillator calorimeter with regard to the 
mechanical and optical design of such a device. Radi- 
ation damage is inevitable in some regions of the de- 
tector and the different damage and recovery time 
constants are compared to anticipated calibration data 
from W & Z Boson decays. Some piausible values for 
safety factors in the initial design are given. 5 refs., 1 
fig. (ERA citation 15:032967) 
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Gabor zone plate (GZP) apertures have been devel- 
oped for use in EG&G EM’s mercuric iodide (H(sub 
g)\(sub 2)) gamma-ray camera. The purpose of such 
an aperture is to increase efficiency, while maintaining 
good resolution. The GZP is similar to the Fresnel zone 
plate (FZP) but it has continuous transitions between 
opaque and transparent regions. Because there are no 
sharp transitions in the transmission the inherent inter- 
ference noise in GZP imaging is lower than that in FZP 
imaging. GZP parameters were chosen by considering 
the effects of constraints such as detector pixel size, 
number of pixels, minimum field of view required, maxi- 
mum angle of incidence tolerated, and the Nyquist cri- 
terion for the minimum sampling rate. As a result an 
aperture was designed and fabricated with eight zones 
and a diameter of 3 cm. Lead was chosen as the aper- 
ture medium due to its high attenuation coefficient. Ex- 
perimental data were obtained from the camera with 
the above GZP aperture. The point-spread function 
was determined and compared to the calculated re- 
sponse. Excellent agreement was obtained. The re- 
construction process involves simulating, by computer, 
planar-wave illumination of a scaled transparency of 
the image and recording the intensity pattern at the 
focal plane. 6 refs., 7 figs. (ERA citation 15:032973) 
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With the recommendations of the International Com- 
mission on Radiological Protection on limiting expo- 
sure to external radiation, the concept of effective 
dose equivalent has been introduced into the national 
regulation. For estimating effective dose equivalent, 
the G(E) functions of the spectrum-dose conversion 
operators, which evaluate the dose directly from an 
observed pulse-height spectrum with ease and accu- 
racy, were determined. The Nal(TI) scintillation detec- 
tor is spherical one of 3 in. diameter, and the energy 
range of gamma rays is 40 keV to 3 MeV. For five 
idealized irradiation geometries, G(E) functions for the 
effective dose equivalents are presented respectively. 
Effective dose equivalents used in this calculation are 
quoted from the data of G. Williams et al. calculated by 
the Monte Carlo method with anthropomorphic phan- 
toms. The G(E) functions for dose equivalent at 1 cm 
depth of the ICRU sphere and absorbed dose to air in 
free air are also represented for comparison. (author). 
(ERA citation 15:028893) 
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Due to the defense in depth concept and redundancy 
in safety systems utilized, complex industrial plants, 
such as nuclear power plants (NPPs) can be operated 
safely. This capability has been demonstrated by ma ef 
years of safe operation by numerous NPPs in the U 
and abroad. However, the occurrence of severe acci- 
dents has also demonstrated that constant vigilance in 
a number of areas is necessary to ensure continued 
safe operation. The areas noted as particularly impor- 
tant are Design, Organization and Management, Main- 
— and Operations (Human Performance). 18 
refs. 
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Research to determine chemical and physical condi- 
tions which could lead to thermal excursions, gas gen- 
eration, and/or or degradation of decontamina- 
tion-reagent-loaded resins has shown that IRN-78, 
IONAC A-365, and IRN-77 organic ion exchange resin 
moisture contents vary significantly depending on the 
counter ion “loading.” The extent/vigor of the reaction 
is very highly dependent on the Mp pe of dewatering 
of the resins and on the method of solution addition. 
The heat generation may be due, in part, to the heat of 
neutralization. In studies of the long-term compatibility 
effects of decontamination waste resins in contact 





with waste package container materials in the pres- 
ence of decontamination reagents, radiolysis products 
and gamma irradiation, it has been found that the cor- 
rosion of carbon steel and austenitic stainless steel in 
mixed bed resins is enhanced by gamma irradiation. 
However, cracking in high density polyethylene is es- 
sentially eliminated because of the rapid removal of 
oxygen from the environment by gamma-induced oxi- 
dation of the large resin mass. 13 refs., 10 figs., 3 tabs. 
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The radiologic generation and subsequent behavior of 
helium gas in the lithium coolant of SP-100 class 
space nuclear power reactors was investigated analyt- 
ically in a two part study. Part One of the study consist- 
ed of a calculation of coolant radiologic helium gas 
production rates in a SP-100 class reactor using the 
discrete ordinates code TWODANT. Cross sections 
were developed from ENDF/B-V data via the 
MATXS6s master cross section library. Cross sections 
were self shielded assuming one homogeneous core 
region, and doppler broadened to 1300 K using the 
cross section preparation code TRANSX. Calculations 
were performed using an S(sub 4)/P(sub 1) approxi- 
mation and 80 neutron energy groups. Part Two of the 
study consisted of a theoretical investigation into the 
behavior of helium gas in the primary loop of lithium 
cooled space reactors. The SP-100 space power 
system was used as a representative of such a 
system. Topics investigated included: (1) heterogene- 
ous and ao nucleation; (2) bubble growth/ 
collapse by diffusion, mechanical temperature/pres- 
sure effects, and coalescence; and, (3) the effects on 
bubble distribution of microgravity, magnetic fields, 
= inertially induced buoyancy. 104 refs., 78 figs., 28 
S. 
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The GA-4 and GA-9 spent fuel shipping casks employ 
a solid neutron shielding material. During a hypotheti- 
cal thermal accident, any combustion of the neutron 
shield must not compromise the ability of the cask to 
contain the radioactive contents. A two-phase thermal 
testing program was carried out to assist in selecting 
satisfactory shielding materials. In the first phase, 
small-scale screening tests were performed on nine 
candidate materials using ASTM procedures. From 
these initial results, three of the nine candidates were 
chosen for inclusion in the second phase of testing, 
These materials were Bisco Products NS-4-FR, Reac- 
tor Experiments 201-1, and Reactor Experiments 207. 
In the second phase, each selected material was fabri- 
cated into a test article which simulated a full-scale of 
neutron shield from the cask. The test article was 
heated in an environmental prescribed by NRC regula- 
tions. Results of this second testing phase showed 
that all three materials are thermally acceptable. (ERA 
citation 15:035294) 
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During a severe core damage accident in a nuclear 
light water reactor, the process of melting and solidifi- 
cation of core material results in a cohesive debris 
bed. This paper determines (a) the initial equilibrium 
thickness of the lower crust of the bed, which serves 
as a receptacle for subsequently melted material, (b) 
the formation of the upper crust of the bed, which, to- 
gether with the lower crust, forms the boundary of the 
bed, (c) the heatup of the interior of the bed, and (d) 
the erosion of the rusts by the enclosed material as the 
latter is heated above its melting point. The results 
show that the upper crust tends to be relatively thin 
and is likely to fail under stress, as it did during the TMI- 
2 accident. 3 refs., 2 figs. (ERA citation 15:032319) 
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Analysis of the consequences of severe reactor acci- 
dents requires knowledge of the location and chemical 
form of fission products throughout the accident se- 
quence. Two factors that strongly influence the !oca- 
tion and chemical form of fission products are the 
chemistry within the core and the morphology of the 
fuel or fuel-bearing debris. This paper reviews the cur- 
rent understanding of the these factors garnered from 
integrai and separate effect experiments and the TMI- 
2 accident, and provides perspective on the signifi- 
cance of contributing phenomena for the analysis of 
severe accidents, particularly during the in-vessel 
phase. Information has been obtained recently on phe- 
nomena affecting the release of fission products from 
fuel and the reactor vessel during the in-vessel melt 
progression phase of a severe accident. The influence 
of a number of these phenomena will be reviewed, in- 
cluding fuel chemistry, H(sub 2)/H(sub 2)O ratio, fuel 
liquefaction, molten pools, and debris beds. 13 refs., 1 
fig., 1 tab. (ERA citation 15:032345) 
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Description of a series of tests to measure the drag 
force on a fuelling machine trolley model during a sim- 
ulated loss of coolant accident in a multi-unit nuclear 
power station using an air blowdown facility. The test 
facility consists of 1/40th scale model of a Bruce Nu- 
clear Generating Station reactor vault, part of the fuell- 
ing machine duct and 2 fuelling machine trolleys. Acci- 
dents were simulated by discharging high pressure air 
from 2 large holding tanks through the tunnel. To simu- 
late prototype accident conditions, local Mach num- 
bers of up to 0.175 and 0.15 were obtained for the one 
and two trolley cases respectively. 
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Analyses related to the Supplemental Environmental 
Impact Statement and preliminary performance as- 
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sessment studies have suggested that alteration of the 
method of waste emplacement in the Waste Isolation 
Pilot Plant (WIPP) may be necessary in order to satisfy 
waste storage regulations. Good engineering practice 
also dictates consideration of cha which are 
useful for better containment of waste. This report pre- 
sents a preliminary evaluation of various engineered 
modifications that might be considered. The report is 
based on work that has been ongoing at Sandia Na- 
tional Laboratories since FY88, before formation of the 
present Engineering Alternative Task Force by the De- 
partment of Energy WIPP Project Office. engi- 
neered modifications under consideration are de- 
scribed and characterized in the first part of the report 
according to: the objective that would be addressed by 
their application; their level of complexity; and some of 
the presently understood limitations and uncertainties 
of their use. Results of studies conducted to date to 
examine the feasibility of some of the modification 
concepts are presented, with emphasis on the effects 
of waste “supercompaction.” 21 refs., 14 figs., 5 tabs. 
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The Shaft Liner Design Criteria and Methodology 
Guide outlines a methodology for designing concrete 
shaft liners for the Yucca Mountain Project repository 
in tuff, the use of which will ensure that ali shafts meet 
the requirements for repository service. These require- 
ments are identified in the guide; then, unlined shaft 
behavior is examined to establish rock behavior 
modes and to investigate the development of conver- 
gence during construction. Ground pressure and in- 
duced thermal and seismic loads imposed on the shaft 
liner are evaluated. The modes of deformation result- 
ing from loading, which include bending, shear, hoop 
deformation, and axial strain, are analyzed following a 
working stress approach that uses closed-form inter- 
action models. Predicted liner stresses are then evalu- 
ated using allowable stress criteria. The me’ 

is illustrated with examples appropriate to the reposi- 
tory site at Yucca Mountain. 43 refs., 35 figs., 25 tabs. 
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This report presents concepts for on-site, near-surface 
disposal of high-level radioactive waste at the Idaho 
Chemical Processing Plant to be used as a basis for a 
no-action alternative for future environmental docu- 
mentation. Near-surface disposal concepts described 
in this report include: in-place stabilization of the CSSF 
by filling the void space between the calcine and the 
concrete vaults with a non-swelling, highly impervious 
clay and sand mixture and covering the CSSF area 
with a multilayered berm of alluvium, clay, and riprap to 
isolate the area from potential flooding using state-of- 
the art designs and concepts, or immobilization and 
placement of the waste in an alternative location on 
the Idaho National Engineering Laboratory that would 
provide additional isolation. 50 refs., 15 figs., 1 tab. 
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Existing cementation methods for treating Rocky Flats 
Plant transuranic sludge add weight and volume to the 
waste. This resuits in unacceptable increases to ship- 
ping and disposal costs. This report contains an analy- 
sis of possible technologies for immobilizing wet or dry 
transuranic sludges that will: meet or exceed current 
Waste Isolation Pilot Plant acceptance criteria for stor- 
age and provide overall waste reduction. Analysis of 
the possible technologies includes: a survey of Depart- 
ment of Energy defense sites and an inventory of 
sludge wastes that could be treated with improved 
technology, a brief description of 14 processes chosen 
as possible replacements for the cementation proc- 
ess, and a decision analysis using a weighted scoring 
method for identifying the best processing option. This 
report summarizes a year-long investigation into possi- 
ble transuranic (TRU) sludge waste immobilization 
technologies that should provide a waste form meeting 
Waste Isolation Pilot Plant (WIPP) acceptance criteria 
for a and provide an overall waste volume re- 
duction. The three objectives were to survey the De- 
partment of Energy (DOE) defense sites for TRU 
waste sludges, to identify attractive alternatives to ce- 
menting TRU waste sludges, and to select a technolo- 
gy for further development. 22 refs., 2 figs., 8 tabs. 
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In 1981 the Waste Isolation Pilot Plant (WIPP) Project, 
under the direction of the US Department of Energy 
(DOE), began construction of a facility in southeastern 
New Mexico to develop the technology for disposing of 
radioactive waste from the defense programs. This fa- 
cility may eventually become a repository for defense 
Transuranic (TRU) wastes, provided that the facility is 
demonstrated to be acceptable. Although the com- 
plete facility includes both surface and underground 
construction, the Repository Isolation Systems Divi- 
sion of the Nuclear Waste Technology Department at 
Sandia National Laboratories (SNL) is primarily con- 
cerned with development of the underground portion 
of the facility; we focus on that portion of the facility in 
this report. This report is specific to the Thermal Struc- 
tural Interactions (TSI) in situ tests of the Experimental 
Area and is one of a series intended to document the 
data obtained from the TSI in situ tests and to make 
these data available to potential users. 32 refs., 60 
figs., 29 tabs. 
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This report documents leaching studies conducted on 
two non-radioactive, pilot-plant calcines produced at 
the Idaho Chemical Processing Plant. The two pilot- 
plant calcines simulate radioactive calcine which may 
be produced in the New Waste Calcining Facility by 
blending high-level liquid waste and sodium-bearing 
liquid waste. The calcines were subjected to the Envi- 
ronmental Protection Agency’s Extraction Procedure 
Toxicity Test and to a test based on the Materials 
Characterization Center’s MCC-1 Static Leach Test. 
Following the protocol of these tests, leachates were 
obtained and analyzed for chemical composition to de- 
velop information about component mass loss and 
total mass loss. Surface analysis techniques were em- 
ployed in an attempt to identify species that were 
leached from the calcines, but later precipitated during 
the MCC-1 tests. This report also documents leaching 
studies conducted on a radioactive fluorinel-sodium 
blend calcine produced in the New Waste Calcining 
Facility. This calcine was also subjected to a static 
leach test based on the MCC-1 test. The leachate was 
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analyzed to develop information about total mass loss 
and leaching characteristics of radioactive species. 12 
refs., 9 figs., 9 tabs. 
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This document provides the Waste Management Pro- 
gram Plan. The primary purpose of the plan is to pro- 
vide an annual report of how waste management’s op- 
erations are conducted, what facilities are being used 
to manage wastes, what forces are acting to change 
current waste management systems, and what plans 
are in store for the coming fiscal year. In addition, this 
document projects activities for several years beyond 
the coming fiscal year in order to adequately plan for 
safe handling, storage, and disposal of radioactive 
wastes generated at Savannah River and for develop- 
ing technology for improved management of wastes. A 
revised plan will be issued at the beginning of each 
fiscal year. In this document, work descriptions and 
milestone schedules are current as of September 
1989. Budgets are based on available information as 
of September 1989. 60 figs., 31 tabs. (ERA citation 
15:032212) 
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LLUVIA is a program designed for the efficient solution 
of one- dimensional, steady flow through multiple 
layers of saturated or partially saturated, fractured, 
porous media. The original intent of the code was to 
provide initial pressure conditions to two- dimensional, 
finite element codes. LLUVIA’s capabilities were ex- 
panded to meet the needs of analyses in the perform- 
ance assessment of a proposed, high-level nuclear 
waste repository. The code is based on an adaptive 
solution method for Darcy’s equation and is structured 
to accommodate user-defined models for hydraulic 
conductivity and saturation. Program structure, code 
input, and output are intended to facilitate the interfac- 
ing of LLUVIA with graphical and/or statistical soft- 
ware packages. This document describes the flow 
problem of interest, the solution procedure employed, 
and the content and content and format of all user- 
supplied information. A sample problem is also includ- 
ed. 8 refs., 13 figs. 


052,660 

DE90010318/GAR PC A11/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Public perception and acceptance of the siting of 
nuclear waste facilities in seven countries. 

N. J. Numark, H. W. Paige, and E. F. Wonder. Sep 
89, 229p ERCE-R-89-42 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This report was prepared by ERC Environmental and 
Energy Services Co. (ERCE) on behalf of the Pacific 
Northwest Laboratory (PNL) and the US Department 
of Energy (DOE) between February and August 1989. 
It updates previous reports prepared by ERCE on 
public acceptance of waste management activities in 
foreign countries. The report is intended to serve as an 
aid in understanding experiences with public accept- 
ance of waste activities in foreign countries, and there- 
by benefit US efforts with respect to public acceptance 
based on lessons learned abroad. Seven countries are 
addressed in the report: Belgium, the Federal Republic 
of Germany, France, Japan, Sweden, Switzerland, and 
the United Kingdom. The information provided in this 


report was obtained both from direct interviews of the 
responsible waste management officials in the seven 
countries surveyed and from source documents pro- 
vided by these individuals. (ERA citation 15:032218) 
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By the end of the fiscal year, the West Valley Demon- 
stration Project had processed 757,000 litres of liquid 
high-level waste, removing most of the radioactive 
constituents by ion exchange. The radioactive ion ex- 
change material is being stored in an underground 
tank pending its incorporation, along with sludge still in 
the tank, into borosilicate glass. The decontaminated 
salt solution was solidified into a cement low-level 
waste form which has been reviewed and endorsed by 
the Nuclear Regulatory Commission. Five tests of the 
waste glass melter system were completed. A Notice 
of Intent was published to prepare a joint federal/state 
Environmental Impact Statement. Design of the Vitrifi- 
cation Facility, a major milestone, was completed and 
construction of the facility enclosure has begun. A De- 
partment of Energy Tiger Team and Technical Safety 
Appraisal of the Project found no undue risks to worker 
or public health and safety or the environment. (ERA 
citation 15:032243) 
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The U.S. Department of Energy (DOE) is responsible 
for managing the disposition of transuranic (TRU) 
wastes resulting from nuclear weapons production ac- 
tivities of the United States. These wastes are current- 
ly stored nationwide at several of the DOE’s waste 
generating/ storage sites. The goal is to eliminate inter- 
im waste storage and achieve environmentally and in- 
stitutionally acceptable permanent disposal of these 
TRU wastes. The Waste Isolation Pilot Plant (WIPP) in 
southeastern New Mexico is being considered as a 
disposal facility for these TRU wastes. This document 
describes the first of the following two major programs 
planned for the Test Phase of WIPP: Performance As- 
sessment -- determination of the long-term perform- 
ance of the WIPP disposal system in accordance with 
the requirements of the EPA Standard; and Operations 
Demonstration -- evaluation of the safety and effec- 
tiveness of the DOE TRU waste management sys- 
tem’s ability to emplace design throughput quantities 
of TRU waste in the WIPP underground facility. 120 
refs., 19 figs., 8 tabs. 
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Some of the process waste streams incinerated at var- 
ious Department of Energy (DOE) facilities contain 
traces of both low-level radioactive (LLW) and hazard- 
ous constituents, thus yielding ash residues that are 
classified as mixed waste. Work is currently being per- 
formed at Brookhaven National Laboratory (BNL) to 





develop new and innovative materials for encapsula- 
tion of DOE mixed wastes including incinerator ash. 
One such material under investigation is modified 
sulfur cement, a thermoplastic developed by the US 
Bureau of Mines. Monolithic waste forms containing as 
much as 55 wt % incinerator fly ash from Idaho nation- 
al Engineering Laboratory (INEL) have been formulat- 
ed with modified sulfur cement, whereas maximum 
waste loading for this waste in hydraulic cement is 16 
wt %. Compressive strength of these waste forms ex- 
ceeded 27.6 MPa. Wet chemical and solid phase 
waste characterization analyses performed on this fly 
ash revealed high concentrations of soluble metal 
salts including Pb and Cd, identified by the Environ- 
mental Protection Agency (EPA) as toxic metals. 
Leach testing of the ash according to the EPA Toxicity 
Characteristic Leaching Procedure (TCLP) resulted in 
concentrations of Pb and Cd above allowable limits. 
Encapsulation of INEL fly ash in modified sulfur 
cement with a small quantity of sodium sulfide added 
to enhance retention of soluble metal salts reduced 
TCLP leachate concentrations of Pb and Cd well 
below EPA concentration criteria for delisting as a 
toxic hazardous waste. 12 refs., 4 figs., 2 tabs. 
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A geological repository has been proposed for the per- 
manent disposal of the nation’s high level nuclear 
waste at Yucca Mountain in the Nevada desert. The 
containers for this waste must remain intact for the un- 
precedented service lifetime of 1000 years. A combi- 
nation of engineering, regulatory, and licensing re- 
quirements complicate the container material selec- 
tion. In parallel to gathering information regarding the 
Yucca Mountain service environment and material per- 
formance data, a set of selection criteria have been 
established which compare candidate materials to the 
performance requirements, and allow a quantitative 
comparison of candidates. These criteria assign rela- 
tive weighting to varied topic areas such as mechani- 
cal properties, corrosion resistance, fabricability, and 
cost. Considering the long service life of the waste 
containers, it is not surprising that the corrosion behav- 
ior of the material is a dominant factor. 7 refs. 
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The Nuclear Waste Policy Act of 1982 directs the De- 
partment of Energy to “complete a detailed study of 
the need for and feasibility of, and to submit to the 
Congress a proposal for, the construction of one or 
more monitored retrievable storage facilities for high 
level radioactive waste and spent nuclear fuel.” The 
Act directs that the proposal includes site specific de- 
signs. Further, the proposal is to include, “for the first 
such facility, at least three alternative sites and at least 
five alternative combinations of such proposed site 
and facility designs...” as well as a recommendation of 
“the combination among the alternatives that the Sec- 
retary deems preferable.” An MRS Site Screening 
Task Force has been formed to help identify and eval- 
uated potential MRS facility sites within a preferred 
region and with the application of a siting process and 
criteria developed by the DOE. The activities of the 
task force presented in this report includes: site 
screening (Sections 3, 4, and 5), the MRS facilities 
which are to be sited are described; the criteria, proc- 
ess and outcome of the screening process is present- 
ed; and descriptions of the candidate MRS facility sites 
are given, and site evaluations (Sections 6 through 9) 
where the rational for the site evaluations are present- 
ed, along with each evaluation and findings of the Task 
Force. 
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The Nuclear Waste Policy Act of 1982 directs the De- 
partment of Energy to “complete a detailed study of 
the need for and feasibility of, and to submit to the 
Congress a proposal for, the construction of one or 
more monitored retrievable storage facilities for high 
level radioactive waste and spent nuclear fuel.” The 
Act directs that the proposal includes site specific de- 
signs. Further, the proposal is to include, “for the first 
such facility, at least three alternative sites and at least 
five alternative combinations of such proposed sites 
and facility designs(hor ellipsis)” as well as a recom- 
mendation of “the combination among the alternatives 
that the Secretary deems preferable.” An MRS Site 
Screening Task Force has been formed to help identify 
and evaluate potential MRS facility sites within a pre- 
ferred region and with the application of a siting proc- 
ess and criteria developed by the DOE. The activities 
of the Task Force presented in this report include: site 
evaluations (sections 10 through 12) where the ration- 
ale for the site evaluations are presented, along with 
each evaluation and findings of the Task Force. This in 
Volume 2 of a three volume document. 
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The Nuclear Waste Policy Act of 1982 directs the De- 
partment of Energy to “complete a detailed study of 
the need for and feasibility of, and to submit to the 
Congress a proposal for, the construction of one or 
more monitored retrievable storage facilities for high 
level radioactive waste and spent nuclear fuel.” The 
Act directs that the proposal includes site specific de- 
signs. Further, the proposal is to include, “for the first 
such facility, at least three alternative sites and at least 
five alternative combinations of such proposed sites 
and facility designs (hor ellipsis)” as well as a recom- 
mendation of “‘the combination among the alternatives 
that the Secretary deems preferable.” An MRS Site 
Screening Task Force has been formed to help identify 
and evaluate potential MRS facility sites within a pre- 
ferred region and with the application of a siting proc- 
ess and criteria developed by the DOE. The activities 
of the Task Force presented in this report, all site eval- 
uations (sections 13 through 16) where the rationale 
for the site evaluations are presented, along with each 
evaluation and findings of the Task Force. This is 
Volume 3 of a three volume document. References are 
also included in this volume. 
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The Lawrence Livermore National Laboratory (LLNL) 
operates several hazardous waste storage and treat- 
ment units for managing the wastes generated by re- 
search programs. As required by the California Haz- 
ardous Waste Control Act and the Resource Conser- 
vation and Recovery Act (RCRA), LLNL has applied for 
a Part B permit to continue operating their storage and 
waste treatment facilities. As part of this permitting 
process, LLNL is required to conduct a health risk as- 
sessment to examine the potential health impacts to 
the surrounding community from continued storage 
and treatment of hazardous and mixed radioactive 
wastes in the future. This document presents the re- 
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sults of the second phase of the risk assessment. An 
accident analysis for the maximum credible chemical 
accident is also included. 68 refs., 3 figs., 56 tabs. 
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Small scale experimentation was conducted with incin- 
erator ash in the nitric/hydrofluoric acid cascade dis- 
solver and the anion ort ea systems at Rocky Flats 
and Los Alamos National ratories for the purpose 
of determining the following: to determine the relation- 
ship between caicium fluoride dissolution feed levels 
and plutonium dissolution yields. To determine the re- 
lationship between calcium fluoride feed levels to dis- 
solution, and the performance of anion exchange 
when processing dissolution filtrate. To determine the 
effect of carbonaceous materials on the dissolution 
and anion exchange when recovering plutonium from 
incinerator ash. (ERA citation 15:032234) 
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Traveler, along with R. C. Shilkett, Jr. of Idaho National 
Engineering Laboratory, met with Korea Atomic 
Energy Research Institute (KAERI) staff in accord with 
Korea/U.S. Joint Standing Committee on Nuclear and 
Other Energy Technologies (JSCNOET). Traveler pre- 
sented a seminar on Low-Level Waste Management 
Practices at Oak Ridge. The seminar, which empha- 
sized the Department of Energy Model, was repeated 
at Korea Advanced Institute (KAIST) in Seoul. Visits 
were also made at Korea Electric Power Corporation 
(KEPCO) and Korea Power Engineering (KOPEC) of- 
fices in Seoul. 1 fig. 


052,671 

DE90010826/GAR PC A13/MF A02 
Oak Ridge National Lab., TN. Hazwrap Support Con- 
tractor Office. 

Proceedings of the US Department of Energy 
Office of Environmental Restoration and Waste 
Management waste reduction workshop 4. 

Mar 90, 294p DOE/HWP-99 

Contract AC05-840R21400 

U.S. Department of Energy Office of Environmental 
Restoration and Waste Management waste reduction 
workshop (4th), Tampa, FL (USA), 6-7 Feb 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The fourth of a series of waste minimization/reduction 
workshops was held at the Sheridan Grand Hotel in 
Tampa, Florida, on February 6--7, 1990. The work- 
shops are held under the auspices of the Department 
of Energy’s (DOE’s) Office of Environmental Restora- 
tion and Waste Management. This workshop provided 
a forum for waste minimization/reduction planning, in- 
cluding waste minimization assessments. The work- 
shops assist DOE waste-generating sites in imple- 
menting waste minimization/reduction programs, 
plans, and activities, thus providing for optimal waste 
reduction within the DOE complex. All wastes are con- 
sidered within this discipline: liquid, solid, and airborne, 
within the categories of high-level, transuranic (TRU), 
low-level (LLW), hazardous, and mixed. Topics of dis- 
cussion within workshops encompassed a wide range 
of subjects. Subjects included any method or technical 
activity from waste generation to disposal. such as 
process design or improvement, substitution of materi- 
als, waste segregation and recycling/reuse, waste 
treatment and processing, and administrative controls 
(procurement and waste awareness training). Consid- 
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eration was also given to activities for remedial action 
and for decontamination and disposal. 1 tab. (ERA ci- 
tation 15:032204) 
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Construction a disposal facility for solid, mixed low- 
level radioactive and hazardous wastes at the Hanford 
Site in southeastern Washington State (Figure 1) is 
planned. A site-specific performance assessment for 
each new disposal facility to ensure that wastes will be 
isolated from the environment is required. To demon- 
strate the adequacy of the facility for isolating the 
wastes, computer codes are used to simulate the 
physical processes that could cause the waste to mi- 
grate to underground water supplies or to the land’s 
surface. The purpose of this report is provide a compi- 
lation and interpretation of geologic and hydrologic 
data available use in the performance assessment 
modeling. A variety of data are needed to model flow 
and transport from a solid-waste burial trench. These 
data include soil water content, soil moisture potential, 
saturated and unsaturated hydraulic conductivity, and 
phase mineralogy of the soils and sediments within the 
vadose zone. The hydrologic data that are critical for 
quantifying the water storage and transport properties 
for unsaturated soils require a characterization of the 
heterogeneities of various soil layers and the moisture 
characteristic curves for these layers. Hydraulic prop- 
erties and mineralogic data for the saturated sedi- 
ments are also important for modelling the flow and 
transport of wastes in the unconfined aquifer. This 
report begins with a discussion of the procedures and 
methods used to gather data both in the field and in 
the laboratory. This is followed by a summary of the 
geology, including the stratigraphic framework, lithofa- 
cies, and mineralogic/geochemical characteristics of 
the suprabasalt sediments. The hydrol of the 
region of the site is discussed next. In this discussion, 
the characteristics of the uppermost aquifer(s), unsatu- 
rated zone, and the various hydrogeologic units are 
presented. 54 refs., 39 figs., 11 tabs. (ERA citation 
15:032231) 
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A substantial effort is planned to be initiated at the 
Hanford Site regarding the characterization of 149 
single-shell tanks (SSTs) containing the byproducts of 
reprocessing during the 1950s and 1960s. Sampling 
and analysis, in distinct phases, are planned to involve 
laboratory investigations to determine both chemical 
and radionuclide inventories, so that waste disposal 
decisions can be developed. During 1989, trial analy- 
ses were performed on four archived samples from 
SSTs at the Pacific Northwest Laboratory using estab- 
lished U.S. Environmental Protection Agency (EPA) 
protocols and radiochemical procedures. The analysis 
of the archived SST waste material provides three im- 
portant types of data for use in planning Phase 1-A and 
Phase 1-B sample analysis. The types of data served 
as input to finalizing the waste sample analysis proce- 
dures and methods and identify where procedure de- 
velopment may be needed, evaluating the impact of 
normal paraffin hydrocarbon (NPH) lubricant (used in 
field sampling) on extracting inorganics or radionu- 
clides from the SST sample, and identifying trends in 
amounts of occupational radiation exposure expected 
from eo the various analysis procedures. 16 
figs., 22 tabs. (ERA citation 15:032230) 
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A multiple degree of freedom robotic system is de- 
scribed for the sensor-based, automated remote ma- 
nipulation and precision docking of large payloads. 
Computer vision and ultrasonic proximity sensing are 
used to control the automated precision docking of a 
large object with a passive target cavity. Real-time 
sensor processing and model-based analysis are used 
to control payload position to a precision of (plus 
minus)0.5 mm. 1 ref., 10 figs. (ERA citation 15:032857) 
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Sensor rich, intelligent robots which function with re- 
spect to models of their environment have significant 
potential to reduce the time and cost for the cleanup of 
hazardous waste while increasing operator safety. 
Sandia National Laboratories is performing experimen- 
tal investigations into the application of intelligent 
robot control a to the problem of removing 
waste stored in tanks. This paper describes the experi- 
mental environment employed at Sandia with particu- 
lar attention to the computing and software control en- 
vironment. Intelligent system control is achieved 
through the integration of extensive geometric and 
kinematic world models with real-time sensor based 
control. All operator interactions with the system are 
through fully animated, graphical representations 
which validate all operator commands before execu- 
tion to provide for safe operation. Sensing is used to 
add information to the robot system’s world model and 
to allow sensor based servo control during selected 
operations. The results of a first Critical Features Test 
are reported and the potential for applying advanced 
intelligent control concepts to the removal of waste in 
storage tanks is discussed. 4 refs., 9 figs. (ERA citation 
15:032858) 
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Five sites in New York State are undergoing remedial 
action planning under the Department of Energy’s 
(DOE) Formerly Utilized Sites Remedial Action Pro- 
= (FUSRAP). The Colonie site is located in the 

‘own of Colonie, about 4 miles northwest of downtown 
Albany. The other four sites (Ashland 1, Ashland 2, 
Seaway, and Linde) are located in the Town of Tona- 
wanda, just north of Buffalo, and are collectively 
known as the Tonawanda site. None of the New York 
FUSRAP sites is on the National Priorities List (NPL). 
The Tonawanda sites were included in FUSRAP be- 
tween 1980 and 1984 because the radioactive materi- 
al at these sites originated from activities performed 
for the Manhattan Engineer District (MED) in the 
1940s. The Colonie site was assigned to DOE by the 
US Congress as part of a decontamination research 
and development project under the 1984 Energy and 
Water Appropriations Act. DOE is proposing to con- 
duct remedial action planning and remedial action ac- 
tivities at these sites following an integrated _. 
to comply with the requirements of both the Compre- 
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hensive Environmental Response, Compensation, and 
Liability Act (CERCLA) and the National Environmental 
Policy Act (NEPA). 5 figs. (ERA citation 15:032253) 
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In 1986, approximately 2000 samples of waste glasses 
and proposed package components were buried in the 
salt formation at the Waste Isolation Pilot Plant (WIPP) 
in Carlsbad, New Mexico. These samples are part of a 
five year study, called the Materials Interface Interac- 
tions Tests (MIIT), being managed by Savannah River 
Laboratory (SRL) and Sandia National Laboratory 
(SNL). MIIT involves the active participation of eight 
countries, including Belgium, Canada, France, Germa- 
ny, Japan, Sweden, the United Kingdom, and the 
United States. The main objective of the present study 
is to investigate the interactions of SRL Y (165/TDS) 
waste blass with proposed metal canister or overpack 
materials, and more specifically, to determine what 
effect these metals have on leaching of the SRL waste 
glass system. Metal systems studied include 304L 
stainless steel, TiCode-12, lead, and A216 carbon 
steel. Analyses were performed using scanning elec- 
tron microscopy (SEM) along with complementary 
energy dispersive x-rays (EDX). These results are then 
correlated to an earlier MIIT study which assessed the 
behavior of the same SRL waste glass system in WIPP 
but without metal present. 9 refs., 28 figs., 3 tabs. (ERA 
citation 15:032241) 
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The Defense Waste Processing Facility (DWPF) will be 
primarily controlled by a Distributed Control System 
(DCS). The magnitude of the DWPF process requires 
that an ample amount of realistic and effective process 
and procedure oriented training take place on the DCS 
as a prerequisite for safe and efficient operation of the 
plant. To help ensure that the training coal will be ac- 
complished, the decision was made to develop a 
series of simulation packages that deal with selected 
sections of the process. These simulation packages 
are executed not on a mainframe computer, as is the 
same DCS structure built to control the process. This 
paper will provide a review of the advantages and dis- 
— of this approach and an in-depth discus- 
sion on the development of the concept of “Functional 
Simulation” and how it was used to generate these 
DCS-oriented Process Simulation packages. 5 refs., 7 
figs. (ERA citation 15:032242) 
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Contract ACO9-89SR18035 

1990 SCS Eastern multiconference, Nashville, TN 
(USA), 23-29 Apr 1990. Sponsored by Department of 
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What may be the largest chemical process flowsheet 
model built in the world is described in this paper. This 
computer model corisists of 161 components, per 
stream, over 1000 streams, more than 400 unit oper- 
ation blocks, more than 200 chemical reactions, eight 





recycle loops, 34 user-added subroutines, and three 
separate physical property sets. We discuss why such 
models are necessary, how to build them, and how to 
use them. This model simulates processing of defense 
waste at the Savannah River Site (SRS). It has played 
a vital role in the design, construction, and permit ap- 
plications for the DWPF and ancillary facilities that are 
being built at the SRS at a cost of more than $1 billion. 
Waste Processing at SRS will incorporate radioactive 
components into glass waste forms suitable for long- 
term geological disposal. Decontaminated soluble 
components will be incorporated into grout for dispos- 
al. Using an ~~ approach, the various process- 
es to be used at SRS are combined into a single model 
to help assure that changes in one process will not 
adversely affect other processes. Separate modules 
were developed for the model to simulate salt decon- 
tamination, in-tank sludge processing, decontaminat- 
ed salt processing, preparation of melter feed, vitrifica- 
tion, off-gas processing, byproducts processing and 
wastestream treatment. 4 refs., 1 fig. (ERA citation 
15:034159) 
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DE90011368/GAR 

Oak Ridge National Lab., TN. 
Results of the radiological survey at 14 Long 
Valley Road, Lodi, New nosey ag 3 

R. D. Foley, and R. F. Carrier. Dec 89, 13p ORNL/ 
RASA-88/19 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Maywood Chemical Works (MCW) of Maywood, New 
Jersey, generated process wastes and residues asso- 
ciated with the production and refining of thorium and 
thorium compounds from monazite ores from 1916 to 
1956. MCW supplied rare earth metals and thorium 
compounds to the Atomic Energy Commission and 
various other government agencies from the late 
1940s to the mid-1950s. At the request of the US De- 
partment of Energy (DOE), a group from Oak Ridge 
National Laboratory conducts investigative radiologi- 
cal surveys of properties in the vicinity of MCW to de- 
termine whether a property is contaminated with radio- 
active residues, principally (sup 232)Th, derived from 
the MCW site. The survey typically includes direct 
measurement of gamma radiation levels and soil sam- 
pling for radionuclide analyses. The survey of this site, 
14 Long Valley Road, Lodi New Jersey (LJ070), was 
conducted during 1987. Survey measurements indi- 
cate that the property contained radioactive contami- 
nation primarily from the (sup 232)Th decay chain. The 
radionuclide distributions are typical of the type of ma- 
terial originating from processing operations at the 
MCW. 5 refs., 5 figs., 3 tabs. (ERA citation 15:035830) 
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Texas. 
K. K. Nielson, V. C. Rogers, and C. S. Pollard. 1989, 
4p DOE/ER/60664-3, CONF-890207-40 

Contract FG02-88ER60664 

Waste management ‘89: 15th international waste 
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(USA), 26 Feb - 2 Mar 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Texas Low-Level Radioactive Waste Disposal Au- 
thority has investigated low-cost, alternative disposal 
methods for certain wastes containing small quantities 
of NORM. This paper presents a multipathway safety 
analysis of various scenarios for disposing of wastes 
containing limited quantities of naturally-occurring ra- 
dioactive materials (NORM) in Texas. The wastes in- 
clude pipe scales and sludges from oil and gas produc- 
tion, residues from rare-earth mineral processing, and 
water treatment resins, but exclude large-volume, dif- 
fuse waste. The purpose of the safety analysis to the 
define concentration and quantity limits for the key nu- 
clides of NORM what will avoid dangerous radiation 
exposures under different waste disposal scenarios. 2 
refs., 4 figs., 1 tab. (ERA citation 15:0341 18) 
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Recommended initial waste forms for the WIPP ex- 
perimental test program. 

May 90, 19p DOE/WIPP-90-009 

Contract ACO4-86AL31950 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Engineered Alternatives Task force recommends 
six basic waste forms for inclusion in the WIPP Experi- 
mental Program. In addition, nine variations of the 
waste forms are recommended for a total of 15 waste 
forms. Also, combination of these 15 waste forms with 
three recommended backfill alternatives should be in- 
cluded in the WIPP Experimentai Program. The goal of 
the Engineered Alternatives Task Force (EATF) is to 
recommend engineered alternatives for the TRU 
waste forms and/or WIPP facility design that could fa- 
cilitate the demonstration of compliance with the EPA 
performance standards. As part of this goal, the EATF 
committed to early preliminary recommendations of al- 
ternative waste forms that could be incorporated into 
the WIPP Experimental Program. This report provides 
those preliminary recommendations due March 1990, 
as depicted on the EATF Summary Schedule. 5 tabs. 
(ERA citation 15:034127) 
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Studies on diffusion of (137)Cs in cement mortar. 
S. Takebe, K. Shimooka, Y. Wadachi, and Y. 
Kuramoto. Dec 89, 18p JAERI-M-89-211 

In Japanese. 

U.S. Sales Only. 


Penetration experiment of (sup 137)Cs into the imper- 
meable cement mortar which has been treated by the 
impermeable reagent (XYPEX reagent) was carried 
out in order to advance the performance of engineered 
barrier for Low Level Radioactive Waste. The result 
showed that the radioactive concentration at deeper 
region in the impermeable cement mortar specimen 
was decreased about 1 order of magnitude below that 
in the untreated specimen. Diffusion coefficient calcu- 
lated from the radioactive concentration of (sup 
137)Cs in the cement mortar specimen was 9.1 x 
10(sup -5) cm(sup 2)/day for untreated cement mortar 
specimen and 4.0 x 10(sup -5) cm(sup 2)/day for the 
impermeable cement mortar specimen, respectively. 
Treatment of cement mortar by the impermeable rea- 
gent was found to be effective to reduce the value of 
appearent diffusion coefficient for (sup 137)Cs in the 
cement mortar. (author). (ERA citation 15:027692) 
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Japan Atomic Energy Research Inst., Tokyo. 
Waterproof effect of plastic coating on radioactive 
waste solids. 

A. Ito, H. Yana, F. Niizuma, M. Sato, and H. 
Matsuzuru. Dec 89, 30p JAERI-M-89-200 

In Japanese. 

U.S. Sales Only. 


Leaching of Radionuclides from the radioactive waste 
solids occurs through the water media penetrated into 
the waste solids. Water permeability of plastic films 
and rate of water penetration into the waste solids 
without plastic coating have been determined, then ihe 
water proof effect of the plastic coating in the waste 
solids is evaluated. It is concluded that an appreciable 
water proof effect could be expected by means of 
plastic coating on the radioactive waste solids. 
(author). (ERA citation 15:027691) 
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Scale model simulation of impact of a rail locomo- 
pe coupler on the irradiated fuel transportation 


cask. 
R. M. Zane, and J. D. Tulk. c1989, 35p 


Ontario Hydro has developed a transportation cask for 
large-scale shipments of irradiated fuel from CANDU 
reactors. This package was licensed for use on public 
highways by a series of 9-meter drop tests, in accord- 
ance with the Atomic Energy Control Board regulations 
for radioactive materials transport. The tests described 
go beyond the regulatory requirements and were de- 
signed to simulate a collision between a freight loco- 
motive travelling at 105 km/h (65 mph) and an irradiat- 
ed fuel transport cask. The test was carried out to re- 
solve the question of whether or not a stiff, blunt ‘pro- 
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jectile’ - such as the coupler on a fast-moving train - 
could penetrate the wail of the cask. The test featured 
a 7th scale model of the cask striking a 7th scale 
model locomotive. To achieve the impact velocity, a 
small rocket motor was used to help accelerate the 
cask model. 


052,686 
MIC-90-03516/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 
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oy, sory report. 

. Dayal, H. Johnston, and Z. Zhou. c1989, 76p 


Summary of the progress made to date in the reactor 
operating waste disposal program, which focuses on 
both the near- and far-field investigations relevant to 
the long-term isolation of C-14. Near-field investiga- 
tions involve evaluation of the source term for C-14 
and the effectiveness of cement-based backfill materi- 
als for radiocarbon attenuation, while far-field investi- 
gations focus on the behavior and transport of C-14 in 
natural geologic materials. Work is also progressing on 
evaluation of concrete materials for high integrity con- 
tainers for the storage/disposal of reactor operating 
waste. Evaluation of existing geochemical data, de- 
rived from low-level waste disposal sites in the U.S., is 
being conducted to establish the geochemical condi- 
tions and processes related to radionuclide mobility at 
these sites. 
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Ontario Hydro, Toronto. Research Div. 

Assessment of the iron-based, stressed-shell con- 
tainer. 

B. Teper, and S. A. Reid. c1989, 125p 


An iron-based, stressed-shell container is proposed 
for the immobilization and disposal of used CANDU 
fuel bundles in an up-to-1000-m deep underground 
vault. The container is designed to hold 72 used fuel 
bundles and includes a 19-tube basket, a steel cask 
that provides the required structural strength and a thin 
titanium shell placed over the steel cask for corrosion 
protection. An alternative design is proposed having a 
thick steel shell that includes a corrosion allowance. A 
press-fit, self-locking closure is being developed to fa- 
cilitate easy and reliable remote assembly. Perform- 
ance of the design was assessed through finite ele- 
ment analysis of stresses, buckling deformations and 
the long term creep. The analysis was supported by 
test programs on closure strength, sealing capability 
and creep in steel at up to 150C. 
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obotic inspection of prototype titanium diffusion 
bond final closure weld: Final report. 
R. J. Piercy, J. R. Antonacci, and M. D. C. Moles. 
c1989, 24p 


PC E07/MF E01 


Description of the ultrasonic inspection of a prototype 
titanium diffusion bond for a nuclear used fuel contain- 
er. A commercial industrial robot was used for the de- 
livery system, controlled by a personal computer. The 
= maps the container, then scans the container for 
defects. 
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Level Waste Facilities. 

Technical rept. 

M. W. Kozak, M. S. Y. Chu, and P. A. Mattingly. Jul 
90, 85p SAND90-0375 

Also available from Supt. of Docs. Prepared in coop- 
eration with Science Applications International Corp., 
Albuquerque, NM. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office of Nuclear Mate- 
rial Safety and Safeguards. 


A performance assessment methodology has been 
developed for use by the U.S. Nuclear Regulatory 
Commission in evaluating license applications for low- 
level waste disposal facilities. The report provides a 
summary of background reports on the development 
of the methodology and an overview of the models and 
codes selected for the methodology. The overview in- 
cludes discussions of the philosophy and structure of 
the methodology and a sequential procedure for apply- 
ing the methodology. Discussions are provided of 
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models and associated assumptions that are appropri- 
ate for each phase of the methodology, the goals of 
each phase, data required to implement the models, 
significant sources of uncertainty associated with each 
phase, and the computer codes used to implement the 
appropriate models. In addition, a sample demonstra- 
tion of the methodology is presented for a simple con- 
ceptual model. 
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Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Biologie. 

ee of a HPLC System for Radwaste Con- 
J. Kainzbauer. Feb 90, 16p OEFZS-4527, BL-921/90 


The integration of a HPLC/gamma detector system for 
radwaste control at the Nuclear Research Center of 
———— (PPNY) is described. The expert checked 
and completed the supplied HPLC system, held lec- 
tures about fundamentals of HPLC and methods used 
for radwaste control, developed the methods with the 
staff members in practical experiments and instructed 
them about interpretations of the obtained results. Fi- 
nally, participants were informed about the use of 
HPLC in connection with an alpha/beta-counter and a 
Multi Channel Analyzer for measuring low level rad- 
waste. 
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(Germany, F.R.). 

Einbetten von SBR-Feedkiaerschiamm in Alumin- 
iumlegierungen. Abschlussbericht. (Embedding of 
SBR feed sewage sludge in aluminium alloys. Final 


report). 

G. Alisch. Nov 89, 72p Rept no. NUKEM-FuE-89010 
Contract BMFT KWA 1609 6 

In German. 


The aim of the work was to develop a process for em- 
bedding SBR feed sewage sludge in a matrix of alu- 
minium and Al alloys. The composition of the feed 
sewage sludge to be expected was researched and a 
suitable simulate was derived from it. The tuning be- 
haviour of the feed sewage sludge and, building on 
this, the heat developed and the dose of the com- 
pounds loaded with feed sewage sludge during the in- 
tended storage time were calculated. Three processes 
for producing the corresponding storage compound 
were tested with a hydraulic press. The experiments 
were done with FKS simulates. For to processes, 
pressing into boxes and the socalled ‘total synthesis’, 
in which all components of the compound are present 
in powder form, compounds were produced, which 
comply with the given quality requirements. For a re- 
motely operated plant in a ‘hot cell’, to achieve a high 
entry rate, total synthesis is recommended while if the 
technical effort is to be minimised, pressing into boxes 
is recommended. (orig.). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081208.) 
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The US-DOE was invited to attend the “First JAERI 
Symposium on HTGR Technologies” in Tokyo, Japan, 
to present papers and to chair a session Mr. A. C. Mil- 
lunzi, Director, Division of HTGRs, accepted for the 
US-DOE and submitted the following paper titles and 
authors to the conference organizers: “Present Status 
and Future Program of HTGR in the USA,” Millunzi, A. 
C. (US-DOE); “Licensing Overview of the MHTGR,” 
Millunzi, A. C. (US-DOE); “Modular High-Temperature 
Gas-Cooled Reactor Design,” Bramblett, G. C. (Gen- 
eral Atomics); “Research and Development Associat- 
ed With Licensing of MHTGR” Jones, H. (ORNL) The 
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papers were accepted, and the three authors attended 
the symposium as a US-DOE team. The symposium 
program and pre-prints of the paper abstracts are at- 
tached to this report (Appendix B). Additional papers 
by US authors from the utility industry will also be 
found in the program. This traveler also visited JAERI 
research establishments, with specific tours and dis- 
cussions relating to the Japan Materials Test Reactor 
(JMTR) and HTTR reactors, the Helium Engineering 
Demonstration Loop (HENDEL), and the Very-High- 
Temperature Reactor Criticals (VHTRC) aagrey oy 
facility. All are involved in research under the DOE/ 
JAERI HTGR Collaboration Agreement. Also visited 
was the NFI fuel manufacturing facility, where fuel for 
the HTTR was being processed at the time of our visit. 
Samples of this fuel are to be irradiated later in 
ORNL’s High Flux Isotope Reactor (HFIR). 
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~— Flux Beam Reactor instrument ne. 
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A brief overview is given of the current status of the 
High Flux Beam Reacter, including the ongoing safety 
review, and of plans for the upgrade of the instruments 
on the experimental level. 2 figs. 
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Seismic isolation is gaining increased attention world- 
wide for use in a wide spectrum of critical facilities, 
ranging from hospitals and computing centers to nu- 
clear power plants. While the fundamental principles 
and technology are applicable to all of these facilities, 
the degree of assurance that the actual behavior of the 
isolation systems is as specified varies with the nature 
of the facility involved. Obviously, the level of effort to 
provide such assurance for a nuclear power plant will 
be much greater than that required for, say, a critical 
computer facility. The question, therefore, is to what 
extent can research and development (R&D) for non- 
nuclear use be used to provide technological data 
needed for seismic isolation of a nuclear power plant. 
This question, of course is not unique to seismic isola- 
tion. Virtually every structural component, system, or 
piece of equipment used in nuclear power plants is 
also used in non- nuclear facilities. Experience shows 
that considerable effort is needed to adapt conven- 
tional technology into a nuclear power plant. Usually, 
more thorough analysis is required, material and fabri- 
cation quality-control requirements are more stringent 
as are controls on field installation. In addition, in- 
creased emphasis on maintainability and inservice in- 
spection throughout the life of the plant is generally 
required to gain acceptance in nuclear power plant ap- 
plication. This paper reviews the R&D programs ongo- 
ing for seismic isolation in non-nuclear facilities and re- 
lated experience and makes a preliminary assessment 
of the extent to which such R&D and experience can 
be used for nuclear power pliant application. Ways are 
suggested to improve the usefulness of such non-nu- 
clear R&D in providing the high level of confidence re- 
quired for the use of seismic isolation in a nuclear reac- 
tor plant. 2 refs. 
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Method for pressure-pulse suppression in fluid- 
filled piping. 
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E. Ockert. 1989, 30p CONF-891208-31 
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Dec 1989. Sponsored by Department of Energy, 
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A simple, nondestructive method to suppress pressure 
pulses in fluid-filled piping was proposed and theoreti- 
cally analyzed earlier. In this paper, the proposed 
method is verified experimentally. The results of ex- 
periments performed for the range of parameters of 
practical importance indicated that the attenuation of 
pressure pulses was in accordance with the theoretical 
predictions. This paper describes the experimental 
setup and the test models of the proposed pulse sup- 
pression devices and discusses the experimental re- 
Sults. In particular, the measured attenuation factors 
are presented and compared with the theoretical pre- 
dictions. 8 ref., 17 fig., 2 tab. 
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Experimental Breeder Reactor !! (EBR-II): Instru- 
mentation for core surveillance. 
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EBR-Il has operated for 25 years in support of several 
major programs. During this time period, several of the 
original, non-replaceable, flow sensors, RDT sensors 
and thermocouples have failed in the primary system. 
This has led to the development of new sensors and 
the use of calculated values using computer models of 
the plant. It is important for the next generation of LMR 
reactors to minimize or eliminate the use of non-re- 
placeable sensors. EBR-Ill is perhaps the best mod- 
eled reactor in the world, thanks to a dedicated T-H 
analysis program. The success of this program relied 
on excellent measurements of temperature and flow in 
subassemblies in the core. The instrumented subas- 
semblies of the XX series provided that measurement 
capability. From this test series, EBR-II calculations 
showed that the core could withstand a loss-of-flow 
without scram accident and a loss-of-heat sink without 
scram accident from full reactor power without core 
damage. From this, reactor designers can now design 
= confidence, inherently safe reactors. 11 refs., 8 
igs. 
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The travelers visited ten European nuclear power reg- 
ulatory and research organizations for exploratory dis- 
cussions on the planned Pressure Vessel Research 
User's Facility (PVRUF) project at ORNL. Objectives 
for the meetings were to brief the host organizations 
on the objectives for, and current status of, the PVRUF 
project and request feedback on: (a) the technical ele- 
ments of the PVRUF project and (b) the potential for 
the host organizations’ sponsoring the project. The 
pec were well received and the host organizations 
agri to provide the requested feedback within a 
three-month period. In a number of instances, addi- 
tional discussions were held on reactor pressure 
vessel fracture prevention topics at the request of the 
host organizations. Information gained in these sup- 
plementary discussions is included in this report. 
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Brookhaven National Laboratory (BNL) is a Depart- 
ment of Energy (DOE) multiprogram Laboratory, and is 
operated under contract with DOE by Associated Uni- 
versities, Inc. (AUI). BNL conducts a wide range of 
basic and applied research and development in the 
physical and life sciences and designs, builds, oper- 
ates and maintains a large array of very large research 
devices such as particie accelerators, nuclear reac- 
tors, and a synchrotron light source. These devices are 
used not only by the resident staff for its own research 
interests, but, more importantly, are made available to 
qualified users from the scientific and technical com- 
munities to an extent that far exceeds the in-house 
use. Thus, these specialized facilities are designated 
user facilities. In a similar manner, many smaller and 
less visible devices and laboratories are available to a 
large number of outside collaborators, including stu- 
dents, faculty, and practicing scientists and engineers. 
Brief descriptions of a variety of research and develop- 
ment areas involving nuclear engineering expertise are 
presented . Also, various ways for students, faculty 
and practicing engineers to gain access to and 
become part of these activities are described. (ERA 
citation 15:032462) 
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The Electric Power Research Institute (EPRI) is pres- 
ently developing a requirements document for the 
design of advanced light water reactors (ALWRs). One 
of the basic goals of the EPRI ALWR Requirements 
Document is that the core-damage frequency for an 
ALWR shall be less than 1.0E-5. To aid in this effort, 
the Department of Energy’s Advanced Reactor Severe 
Accident Program (ARSAP) initiated a functional prob- 
abilistic risk assessment (PRA) to determine how ef- 
fectively the evolutionary plant requirements con- 
tained in the existing EPRI Requirements Document 
assure that this safety goal will be met. This report de- 
velops an approximation of the core-damage frequen- 
cy due to seismic events for both evolutionary plant 
designs (pressurized-water reactor (PWR) and boiling- 
water reactor(BWR)) as modeled in the corresponding 
functional PRAs. Component fragility values were 
taken directly form information which has been submit- 
ted for inclusion in Appendix A to Volume 1 of the EPRI 
Requirements Document. The results show a seismic 
core-damage frequency of 5.2E-6 for PWRS and 5.0E- 
6 for BWRs. Combined with the internal initiators from 
the functional PRAs, the overall core-damage frequen- 
cies are 6.0E-6 for the pwr and BWR, both of which 
satisfy the 1.0E-5 EPRI goal. In addition, site-specific 
considerations, such as more rigid components and 
less conservative fragility data and seismic hazard 
curves, may further reduce these frequencies. The 
effect of seismic events on structures are not ad- 
dressed in this generic evaluation and should be ad- 
dressed separately on a design-specific basis. 7 refs., 
6 figs., 3 tabs. 
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Best Estimate computer codes have been accepted by 
the US Nuclear Regulatory Commission as an optional 
tool for performing safety analysis related to the licens- 
ing and regulation of current nuclear reactors produc- 
ing commercial electrical power, providing their uncer- 
tainty is quantified. In support of this policy change, the 
NRC and its contractors and consultants have devel- 
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oped and demonstrated an uncertainty quantification 
methodology called CSAU. At the process level, the 
method is generic to any application which relies on 
best estimate computer code simulations to determine 
safe operating margins. The primary use of the CSAU 
methodology is to quantify safety margins for existing 
designs; however, the methodology can also serve an 
equally important role in advanced reactor research for 
plants not yet built. Applied early, during the period 
when alternate designs are being evaluated, the meth- 
odology can identify the relative importance of the 
sources of uncertainty in the knowledge of each plant 
behavior and, thereby, help prioritize the research 
needed to og new designs to fruition. This paper 
describes the CSAU methodology, at the generic proc- 
ess level, and provides the general principles whereby 
it may be applied to evaluations of advanced reactor 
designs. 9 refs., 1 fig., 1 tab. 
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A study was undertaken to assess the merits of pro- 
posed design modifications to the SRS reactors. The 
evaluation was based on the responses calculated by 
the RELAP5 systems code to double-ended guillotine 
break loss-of-coolant-accidents (DEGB LOCAs). The 
three concepts evaluated were (a) elevated plenum 
inlet piping with a guard vessel and clamshell enclo- 
sures, (b) closure of both rotovaives in the affected 
loop, and (c) closure of the pump suction valve in the 
affected loop. Each concept included a fast reactor 
shutdown (to 65% power in 100 ms) and a 2-s ac 
pump trip. For the elevated piping design, system re- 
covery was predicted for breaks in the plenum inlet or 
pump suction piping; response to the pump discharge 
break location did not show improvement compared to 
the present system configuration. The rotovalve clo- 
sure design improved system response to plenum inlet 
or pump discharge breaks; recovery was not predicted 
for pump suction breaks. The pump suction vaive clo- 
sure design demonstrated system recovery for all 
break locations downstream of the valve. A combina- 
tion of features is recommended to ensure liquid inven- 
tory recovery for all break locations. The elevated 
piping design performance during pump discharge 
breaks would be improved with addition of a dc pump 
trip in the affected loop. Valve closure design perform- 
ance for a break location in the short section of piping 
between the reactor concrete shield and the pump 
suction valve would benefit from the clamshell enclos- 
ing that section of piping. 12 refs., 10 figs., 2 tabs. 
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This paper describes the nuclear power industry’s ex- 
perience with mechanical (as opposed to thermal or 
electrochemical) on in the major systems of light 
water reactor (LWR) plants. Almost all of the occur- 
rences of damage were caused by mechanical vibra- 
tion. The sources of vibration include flow-induced vi- 
bration, water-hammer events, and pump and vaive vi- 
bration. However, the damage has sometimes been 
initiated or aggravated by other sources, such as 
stress corrosion cracking, loss of preload, or corro- 
sion-fatigue. Mechanical vibration can also cause 
metal loss in the walls of thin tubes when they impact 
with their supports. Some of the components that have 
experienced mechanical damage are reactor coolant 
pump shafts, PWR and BWR reactor vessel internals, 
PWR instrument tubes, thermal sleeves in piping, and 
steam generator tubes. Various mitigation methods 
can be implemented to reduce or eliminate these prob- 
lems. 18 refs., 5 figs., 1 tab. (ERA citation 15:032364) 
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Calculations of a loss-of-coolant accident (LOCA) in K- 
Reactor at the Savannah River Site (SRS) were per- 
formed —o RELAPS5 computer code. The results 
of the RELAP5 calculation were then compared with a 
TRAC calculation previously performed by Savannah 
River Laboratory. The calculations represented the 
early (flow instability) portion of a LOCA initiated by a 
double-ended quillotine break in the plenum inlet 
piping in K-Reactor. A RELAP5 model of K-Reactor 
was developed to perform the calculations. The model 
represented all six external loops and represented the 
reactor vessel in a three-dimensional manner. The 
RELAPS5 and TRAC results were compared to illustrate 
and understand differences and similarities between 
calculations performed with independent computer 
codes and input models. The variation between the in- 
dependent calculations provided an indication of the 
uncertainty in the calculated results with both codes. 
Results of the comparison were generally favorable as 
differences between the calculated results for the 
water plenum and tank bottom pressures were gener- 
ally less than the values currently assumed in Savan- 
nah River's FLOWTRAN uncertainty studies. 23 refs., 
24 figs., 2 tabs. 
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This report contains the verification and benchmarking 
performed at the Idaho National Engineering Labora- 
tory (INEL) on ABAQUS and PATRAN for heat transfer 
calculations. ABAQUS and PATRAN were used to per- 
form the thermal analysis of the Advanced Test Reac- 
tor (ATR) loop 2A piping components. These codes 
are commercially available and are used extensively 
within the industry to solve structural and heat transfer 
problems using finite element methods. They have 
been extensively verified and documented by the com- 
panies developing and providing them. This report 
documents work performed by EG&G Idaho Inc. to fur- 
ther verify that ABAQUS and PATRAN properly solve a 
variety of heat transfer problems and that performance 
on the INEL computers was the same as on the devel- 
oper’s computers. Methods employed to verify 
ABAQUS and PATRAN are presented within this 
report. Heat transfer problems with known exact solu- 
tions are compared to ABAQUS results. Computer 
output from the ABAQUS introductory workbook was 
compared to calculations performed on INEL comput- 
ers using the same input deck. The verification of 
ABAQUS and PATRAN at INEL has shown the codes 
applicable to solve heat transfer problems encoun- 
tered at INEL. 7 refs., 2 figs., 2 tabs. 
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This Reference Site Selection Report was prepared by 
EG&G, Idaho Inc., for General Electric (GE) to provide 
information for use by the Department of Energy 
(DOE) in selecting a Safety Test Site for an Advanced 
Liquid Metal Reactor. Similar Evaluation studies are 
planned to be conducted at other potential DOE sites. 
The Power Reactor Innovative Small Module (PRISM) 
Concept was developed for ALMR by GE. A ALMR 
Safety Test is planned to be performed on a DOE site 
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to demonstrate features and meet Nuclear Regulatory 
Commission Requirements. This study considered 
ible locations at the Idaho National Engineering 

tory that met the ALMR Prototype Site Selec- 

tion Methodology and Criteria. Four sites were identi- 
fied, after further evaluation one site was eliminated. 
Each of the remaining three sites satisfied the criteria 
and was graded. The results were relatively close. 
Thus concluding that the Idaho National Engineering 
Laboratory is a suitable location for an Advanced 
— Metal Reactor Safety Test. 23 refs., 13 figs., 9 
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General Electric (GE) initiated and developed the con- 

tt of the Power Reactor Innovative Small Module 
(PRSIM) liquid metal cooled reactor in the 1980s. The 
intent was to develop a low cost, demonstrably safe, 
reliable, electrical power generator. Some preliminary 
site assessments were performed in 1986 and 1987 
for the prototype test, primarily looking at the econom- 
ics of using a facilities at various potential sites 
for performance of the safety tests on one reactor 
module. In 1989, the New Programs Department of 
EG&G Idaho was asked to develop the methodology 
and criteria for a more rigorous site selection process, 
expanding the scope of interest from the original eco- 
nomics for a one reactor module safety test to also 
include National Environmental Policy Act (NEPA) 
considerations, NRC siting regulations, ALMR design 
requirements, and the addition of a steam generator 
module and turbine-generator for the power producing 
phase. The methodology and criteria were to be devel- 
oped for use at any potential DOE site. EG&G Idaho 
was also requested to perform a pilot study at the 
Idaho National Engineering Laboratory (INEL) using 
the newly developed methodology and criteria. This 
study was for instructional purposes only; DOE will 
make the final determination on site selection. 
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The core internals of the Advanced Test Reactor are 
subjected to very high neutron fluences resulting in 
significant aging. The most irradiated components 
have been replaced on several occasions as a result 
of the neutron damage. The surveillance program to 
monitor the aging developed the needed criteria to es- 
tablish replacement schedules and maximize the use 
of the reactor. Methods to complete the replacements 
with minimum radiation exposures to workers have 
been developed using the e ience gained from 
each replacement. The original design of the reactor 
core and associated components allows replacements 
to be completed without special equipment. The plant 
has operated for about 20 years and will continue op- 
eration for perhaps another 20 years. Aging evalua- 
tions are in program to address additional replace- 
ments that — be needed during this extended time 
period. 3 figs. (ERA citation 15:032350) 
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Replacement of the Advanced Test Reactor con- 
trol room. 
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The control room for the Advanced Test Reactor has 
been replaced to provide modern equipment utilizing 
current standards and meeting the current human fac- 
tors requirements. The control room was designed in 
the early 1960 era and had not been significantly up- 
graded since the initial installation. The replacement 
did not change any of the safety circuits or equipment 
but did result in replacement of some of the recorders 
that display information from the safety systems. The 
replacement was completed in concert with the re- 
placement of the control room simulator which provid- 
ed important feedback on the design. The design suc- 
cessfully incorporates computer-based systems into 
the display of the plant variables. This improved design 
provides the operator with more information in a more 
usable form than was provided by the original design. 
The replacement was successfully completed within 
the scheduled time thereby minimizing the down time 
for the reactor. 1 fig., 1 tab. (ERA citation 15:032351) 
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Four experimental facilities were reviewed during this 
visit. Two of these facilities are identified as being ca- 
pable of generating data of value to the ANSR. The 
modifications needed to these facilities and the nature 
of the data they could produce were identified during 
the visit. The importance of the boundary condition 
held on the heated channel during the critical heat flux 
testing was discussed at length. Agreement to take 
data while imposing constant ones drop boundary 
conditions was established. (ERA citation 15:034398) 
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The Department of Energy ordered the Oak Ridge Re- 
actor to be placed in permanent shutdown on July 14, 
1987. Maintenance activities, both mechanical and in- 
strument, were essentially routine in nature. Shutdown 
activities are discussed for this reporting period. (ERA 
citation 15:034399) 
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This document discusses activities during this report- 
ing period. The Bulk Shielding Reactor (BSR) re- 
mained shut down during October, November, and De- 
cember. Water-quality control in both the reactor pri- 
mary and secondary cooling systems was satisfactory. 
The Pool Critical Assembly (PCA) is shut down for 
shim-safety rod magnets and associated electronic 
components upgrading. (ERA citation 15:034400) 
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The JMTR complex consists of a S0MW high neutron 
flux reactor (JMTR; Japan Materials Testing Reactor), 
the irradiation facilities, a hot laboratory and a nuclear 
critical assembly (JMTRC; Japan Materials Testing 
Reactor Critical Assembly). Many irradiation examina- 
tions have been carried out by the capsules, hydraulic 
rabbits and loop facilities in the JMTR since 1971 
when 50MW high power operation was attained. 
These irradiation facilities and any post irradiation ex- 
amination re cwgmewers have been fabricated, modified 
and replaced to meet the needs of the times. And now, 
one gas loop (OGL-1; Oarai Gas Loop-1), two water 
loops (OWL-2; Oarai Water Loop-2, OSF-1; Oarai 
Shround Facility-1), two hydraulic rabbits and any cap- 
sules are in the JMTR. This report describes the activi- 
ties of the JMTR project performed in fiscal year 
1986(approx)1988 as following; (1) the operations and 
maintenances of the JMTR complex, (2) fabrication of 
the operation backup systems of the reactor and irra- 
diation facilities, (3) JMTR driver fuel enrichment 
reduce program, (4) the fabrications, modifications and 
replacements of the irradiation facilities and reactor 
core components, (5) any irradiation tests by the cap- 
sules, (6) developments of the irradiation techniques 
and post irradiation examination techniques, (7) the 
fundamental studies to conduct irradiation techniques, 
(8) future program in the JMTR. (author). (ERA citation 
15:028031) 
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This report presents the verification results of the 
HTTR (High Temperature engineering Test Reactor) 
plant dynamics analysis code ‘ASURA’, which is a 
code for analysis of HTTR plant control system. This 
report describes the analytical models and basic equa- 
tions used in this code, evaluation of models, parame- 
ter survey, and cross check with other dynamics code, 
‘BLOOST-J2(sup ‘) and ‘THYDE-HTGR’, and analysis 
of Fort St. Vrain experiments for verification of the 
‘ASURA’ code. Through the cross check with the avail- 
able codes for analysis of plant dynamics and verifica- 
tion with those experiments, it was confirmed that the 
‘ASURA’ code can be Yor for analysis of plant 
control system. (author). (ERA citation 15:028008) 
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As an advanced irradiation technique, the JMTR 
(Japan Materials Testing Reactor) project is develop- 
ing a ‘Saturated Temperature Capsule’ which water is 
injected in and boiled. When the water is kept at a con- 
stant pressure, the water temperature does not 
become higher than the saturated temperature. This 
type capsule is based on the conception of keeping 
the coolant to the saturated temperature and using the 
temperature control. In a the capsule in which 
the inner coolant is injected, thermal performances 
have to be understood as exactly as possible. Then, a 
program (named SATCAP) was compiled to graps the 
thermal performance within the — On the other 
hand, a ‘Saturated Temperature Capsule’ was made 
and irradiated in the JMTR core. It was indicated from 
supplied water temperatures recorded by thermo-cou- 
ples attached in the capsule that heat transfer coeffi- 
cients prefered models due to natural convection to 
models incorporated in the initial version of the pro- 
gram. Then, the program was revised by adding mainly 
heat transfer model based on natural convection. The 
present report describes the calculation procedure 
and guides of input and output for the revised program 
(SATCAP version-B). (author). (ERA citation 
15:028729) 
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This report covers the activities of the Department of 
Research Reactor Operation in fiscal 1988. It also pre- 
sents some technical topics on the reactor operation 
and utilization in details. The Department is responsi- 
ble for operation of the research reactors, JRR-2 and 
JRR-4, and the Hot Laboratory. The research reactor 
JRR-3 is now under reconstruction to enhance the per- 
formance for utilization. In connection with the reactor 
operation, the various research and development ac- 
tivities in the area of fuel management, water chemis- 
try, radiation monitoring and material irradiation have 
been made. In the Hot Laboratory, post-irradiation ex- 
aminations of fuels and materials have been carried 
out along with the development of related techniques. 
(author). (ERA citation 15:028024) 
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A conceptual design has been carried out on a new 
type of integrated pressurized water reactor, SPWR 
Ln sy ery incr PWR). This reactor installs a 
poison tank (borated water filled) in the reactor vessel 
instead of control rod drive system. Three hydraulic 
pressure valves are installed as the upper interface be- 
tween the poison tank and rey! coolant. A 700MWe 
power plant with twin 1100MWt SPWRs which are in- 
Stalled in a reactor building has been studied. Design 
and analysis have been made on the reactor core, re- 
actor (reactor vessel, steam generator, main circulat- 
ing pump, pressurizer, poison tank and their integra- 
tion), plant systems (main and sub systems), layout, 
construction scheme, operation and maintenance, 
safety related components, reactor dynamics, eco- 
nomics and R and D needs. Passive safety features 
are also studied. (author). (ERA citation 15:028059) 


052,717 


DE90777757/GAR PC A04/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Task planning systems with natural language inter- 


S. Kambayashi, and J. Uenaka. Dec 89, 64p JAERI- 
M-89-218 

In Japanese. 

U.S. Sales Only. 


In this report, a natural language analyzer and two dif- 
ferent task planning systems are described. In 1988, 
we have introduced a Japanese language analyzer 
named CS-PARSER for the input interface of the task 
planning system in the Human Acts Simulation Pro- 
gram (HASP). For the purpose of a high speed ys 
sis, we have modified a dictionary system of the 
PARSER by using C language description. It is found 
that the new dictionary system is very useful for a high 
speed analysis and an efficient maintenance of the 
dictionary. For the study of the task planning problem, 
we have modified a story generating system named 
Micro TALE-SPIN to generate a story written in Japa- 
nese sentences. We have also constructed a planning 
system with natural language interface by using the 
CS-PARSER. Task planning processes and related 
knowledge bases of these systems are explained. A 
concept design for a new task planning system will be 
also discussed from evaluations of above mentioned 
systems. (author). (ERA citation 15:028701) 
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This issue is the collection of the papers presented at 
the title meeting. The 9 of the presented papers are 
indexed individually. (J.P.N.). (ERA citation 15:028000) 
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In 1988, this system called ‘Common utilization of 
JAERI facilities’ so far was changed to ‘Joint research 
utilizing JAERI facilities’, and by evaluating more posi- 
tively the function of the General Research Center for 
Nuclear Energy, it has been emphasized to promote 
and coordinate the joint research a universities 
centering around the utilization of JAERI facilities. The 
total number of the research subjects in fiscal year 
1988 reached 138, but the results of 120 of them are 
collected in this book. General joint research is the 
standard form of the utilization of various facilities that 
JAERI has opened to common utilization. Cooperation 
research is to be carried out by concluding research 
cooperation contracts between university researchers 
and JAERI researchers, and the facilities which are not 
opened to common utilization can be used. In the ged 
eral joint research, the utilization of irradiation such a: 
activation analysis, radiochemistry, irradiation effect, 
neutron diffraction and so on and the research using 
beams are mostly carried out, but in the cooperation 
research, reactor engineering, reactor materials,, nu- 
clear physics measurement and so on are the main 
subjects. The total number of visitors in one year was 
3829 man-day. (K.I.). (ERA citation 15:029852) 
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Studies were carried out to investigate if simulated de- 
contamination reagent/resin waste combinations 
could give rise to gas generation and thermal excur- 
sions during dewatering events. The results of temper- 
ature measurements and visual observations are 
given. Some limited work was also carried out to deter- 
mine if gamma irradiation of ion-exchange resins 
causes structural changes and losses in ion-exchange 
capacity. In addition, the corrosion of various container 
materials in simulated decontamination resin waste 
was Studied. In particular, the effects of gamma irradia- 
tion were quantified. 
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Also available from Supt. of Docs. See also NUREG/ 
CR-3562 and NUREG/CR-2336.Coior illustrations re- 
produced in black and white. Sponsored by Nuclear 
Regulatory Commission, Washington, DC. Div. of Engi- 
neering. 


The main goal of the program was to provide the NRC 
with validated information on the reliability of nonde- 
structive examination techniques to detect and size 
flaws in steam generator tubing and to determine the 
remaining integrity of service-degraded tubing. The 
program was performed in three phases. The first 
phase involved burst and collapse tests and single-fre- 
quency eddy-current (EC) examinations of typical 
steam generator tubing with precision machined flaws. 
In Phase Ii, a smaller number of specimens with the 
same flaw types were investigated, but tube speci- 
mens were degraded by chemical means rather than 
machining methods. The approach was used to better 
simulate the irregular geometry of service-induced 
degradation. In the final phase of the program, the re- 
tired-from-service Surry 2A Steam Generator was 
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used as a test bed to investigate the reliability of in- 
service EC inspection equipment, personnel, and pro- 
cedures, and as a source of i raded tubes 
for further validating the empirical equations of remain- 
ing tube integrity. 
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NUREG/CR-5374/GAR 

Oak Ridge National Lab., TN. 

Summary of Inadequate Core Cooling Instrumen- 

tation for U.S. Nuclear Power Plants. 

Technical rept. 

J. L. Anderson, E. W. Hagen, and T. C. Morelock. Jul 

90, 100p ORNL-TM-11200 

Contract DE-AC05-840R21400 

Also available from Supt. of Docs. Sponsored by De- 

ment of Energy, Washington, DC., and Nuclear 

egulatory Commission, Washington, DC. Office of 

Nuclear Reactor Regulation. 


PC AO5/MF A01 


The report summarizes a review of Inadequate Core 
Cooling Instrumentation installed in U.S. nuclear 
power plants in response to the requirements of 
NUREG-0737, clarification of TMI Action Plan Require- 
ments, and related orders. The review includes de- 
scriptions of generic systems developed by Westing- 
house and Combustion Engineering, as well as plant 
specific reviews of each pressurized water reactor in- 
stallation. Performance characteristics are discussed, 
including feedback from plant personnel concerning 
installation, operational experience, and operator ac- 
ceptance. An evaluation of boiling water reactor sys- 
tems is included. 
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NUREG/CR-5515/GAR PC A04/MF A01 
ae Technology Engineering Center, Canoga Park, 
Light Water Reactor Pressure Isolation Vaive Per- 
formance Testing. 
HH Neoly, NM. J 

. H. Neely, N. M. Jeanmougin, and J. J. \ 
Jul 90, 73p ETEC-88-01 “ niaiaceet 
Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


The Light Water Reactor Valve Performance Testing 
Program was initiated by the NRC to evaluate leakage 
as an indication of valve condition, provide input to 
Section XI of the ASME Code, evaluate motor signa- 
ture testing to measure valve operability, evaluate 
acoustic emission monitoring for condition and degra- 
dation and in-service inspection techniques. Six typical 
check and gate valves were purchased for testing at 
typical plant conditions (550 F at 2250 psig) for an as- 
sumed number of cycles for a 40-year pliant lifetime. 
Tests revealed that there were variances between the 
test results and the present statement of the Code; 
however, the testing was not conclusive. The lifecycle 
tests showed that high tech acoustic emission can be 
utilized to trend small leaks, that specific motor signa- 
ture measurement on gate valves can trend and indi- 
cate potential failure, and that in-service inspection 
techniques for check valves was shown to be both fea- 
sible and an excellent preventive maintenance indica- 
tor. 
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NUREG/CR-5588-V1/GAR PC A05/MF A0O1 
Brookhaven National Lab., Upton, NY. 

CARES (Com puter Analysis for Rapid Evaluation 
of Structures). Version 1.0. Seismic Module. 
Volume 1. Theoretical Manual. 

J. Xu, A. J. Philippacopoulas, C. A. Miller, and C. J. 
Costantino. Jul 90, 81p BNL-NUREG-52241-VOL-1 
Also available from Supt. of Docs. See also NUREG/ 
CR-5588-V2. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. 


During FY’s 1988 and 1989, Brookhaven National Lab- 
oratory (BNL) developed the CARES system (Comput- 
er Analysis for Rapid Evaluation of Structures) for the 
U.S. Nuclear Regulatory Commission (NRC). CARES 
is a PC software system which fas been designed to 
perform structural response computations similar to 
those encountered in licensing reviews of nuclear 
power plant structures. The umentation of the 
Seismic Module of CARES consists of three volumes. 
The report represents Volume 1 of the three volume 
documentation of the Seismic Module of CARES. It 
concentrates on the theoretical basis of the system 
and presents modeling assumptions and limitations as 
well as solution schemes and algorithms of CARES. 
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NUREG/CR-5588-V2/GAR PC A06/MF A01 
Brookhaven National Lab., Upton, NY. 

CARES (Computer Analysis for Rapid Evaluation 
of Structures). Version 1.0. Seismic Module. 
Volume 2. User’s Manual. 

J. Xu, A. J. Philippacopoulas, C. A. Miller, and C. J. 
Costantino. Jul 90, 110p BNL-NUREG-52241-VOL-2 
Also available from Supt. of Docs. See also NUREG/ 
CR-5588-V1 and NUREG/CR-5588-V3. Sponsored by 
Nuclear Regulatory Commission, Washington, DC. 


CARES is a PC software system which has been de- 
signed to perform structural response computations 
similar to those encountered in licensing reviews of nu- 
clear power plant structures. The documentation of the 
Seismic Module of CARES consists of three volumes. 
The report is Volume 2 of the three volume documen- 
tation of the Seismic Module of CARES and represents 
the User’s Manual. 
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NUREG/CR-5588-V3/GAR PC A07/MF A01 
Brookhaven National Lab., Upton, NY. 

CARES (Computer Analysis for Rapid Evaluation 
of Structures). Version 1.0. Seismic Module. 
Volume 3. Sample Problems. 

J. Xu, A. J. Philippacopoulas, C. A. Miller, and C. J. 
Costantino. Jul 90, 146p BNL-NUREG-52241-VOL-3 
Also available from Supt. of Docs. See also NUREG/ 
CR-5588-V2. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. 


CARES is a PC software system which has been de- 
signed to perform structural response computations 
similar to those encountered in licensing reviews of nu- 
clear power plant structures. The documentation of the 
Seismic Module of CARES consists of three volumes. 
The report represents Volume 3 of the three volume 
documentation of the Seismic Module of CARES. It 
presents three sample problems typically encountered 
in the Soil-Structure Interaction analyses. 


052,727 

NUREG/IA-0033/GAR PC A06/MF A01 
Swedish Nuclear Power Inspectorate, Stockholm. 
Assessment of RELAP5/MOD2, Cycle 36.04 
against LOFT Small Break Experiment L3-6. 

J. Erickson. Jul 90, 104p STUDSVIK/NP-87-128 

Also available from Supt. of Docs. See also NUREG/ 
1A-0032. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC. Office of Nuclear Regulatory 
Research. 


The LOFT small break experiment L3-6 has been ana- 
lyzed as part of Sweden’s contribution to the Interna- 
tional Thermal-Hydraulic Code Assessment and Appli- 
cations Program (ICAP). Three calculations, of which 
two were sensitivity studies, were carried out. The fol- 
lowing quantities were varied: the content of second- 
ary side fluid and the feed water valve closure; the two- 
phase characteristics of the main pumps. All three pre- 
dictions agreed reasonably well with most of the meas- 
ured data. The sensitivity calculations resulted only in 
marginal improvements. The predicted and measured 
data are compared on plots and their differences are 
quantified over intervals in real time. 
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NUREG/IA-0034/GAR PC AO5/MF A01 

TRACTEBEL S.A., Brussels (Belgium). 

Assessment Study of RELAP5/MOD2 Cycle 36.04 

Based on Pressurizer Safety and Relief Valve 

Tests. 

Technical rept. 

E. J. Stubbe, and L. Vanhoenacker. Jul 90, 86p 

Also available from Supt. of Docs. See also NUREG/ 

1A-0020. Sponsored by Nuclear Regulatory Commis- 

oon. a DC. Office of Nuclear Regulatory 
esearch. 


The report presents a code assessment study based 
on full size relief and assisted safety valve (called 
SEBIM) tests performed on the CUMULUS vaive test 
rig operated by Electricite de France (EDF). The in- 
creased awareness that the pressurizer safety and 
relief valves are not reliable under water blowdown 
conditions, has led to the design, testing and installa- 
tion of so called assisted safety valves of which the 
SEBIM (TM) valves are an example. These valves, 
used in tandem, are gradually replacing the safety and 
relief valves on pressurizers in some European PWR’s. 
The tests do not provide sufficient data of high quality 
to justify an assessment study of the code RELAP-5 
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MOD-2 CYCLE 36 in the ICAP framework which is the 
subject of the report. 


052,729 


NUREG-0020-V14-N3/GAR PC A23/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Information Resources Management. 
Licensed Operating Reactors Status Summary 
Report: Data as of February 28, 1990. 

R. A. Hartfield. Mar 90, 526p 

Also available from Supt. of Docs. See also NUREG- 
0020-V14-N2. 


The report provides data on the operation of nuclear 
units as timely and accurately as possible. The infor- 
mation is collected by the Office of Information Re- 
sources Management from the Headquarters staff on 
NRC’s Office of Enforcement (QE), from NRC’s Re- 
gional Offices, and from utilities. The three sections of 
the report are: monthly highlights and statistics for 
commercial operating units, and errata from previously 
reported data; a compilation of detailed information on 
each unit, provided by NRC’s Regional Offices, OE 
Headquarters and the utilities; and an appendix for 
miscellaneous information such as spent fuel storage 
capability, reactor-years of experience and non-power 
reactors in the U.S. It is hoped the report is helpful to 
all agencies and individuals interested in maintaining 
an awareness of the U.S. energy situation as a whole. 
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NUREG-0040-V14-N1/GAR PC A10/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Reactor Inspection and Safeguards. 

Licensee Contractor and Vendor Inspection 
Status Report. Quarterly Report, January 1990- 
March 1990. 

Jul 90, 214p 

Also available from Supt. of Docs. See also NUREG- 
0040-V13-N4. 


The periodical covers the results of inspections per- 
formed by NRC’s Vendor Inspection Branch that have 
been distributed to the inspected organizations during 
the period from January 1990 through March 1990. 
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NUREG-0540-V12-N3/GAR PC A20/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration and Resources Management. 
Title List of Documents Made Publicly Available, 
March 1-31, 1990. 

Monthly rept. 

Jul 90, 451p 

Also available from Supt. of Docs. See also NUREG- 
0540-V12-N2. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference to Principal Documents. 
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NUREG-0750-V31-IND1/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Indexes to Nuclear Regulatory Commission Is- 
suances, January-March 1990. 

1990, 51p 

Also available from Supt. of Docs. See also NUREG- 
0750-V30-IND2. 


Digests and indexes for issuances of the Commission 
(CLI), the Atomic Safety and Licensing Appeal Panel 
(ALAB), the Atomic Safety and Licensing Board Panel 
(LBP), the Administrative Law Judge (ALJ), the Direc- 
tors’ Decisions (DD), and the Denials of Petitions for 
Rulemaking are presented in the document. These di- 
gests and indexes are intended to serve as a guide to 
the issuances. 
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NUREG-0750-V31-N5/GAR PC A06/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 


—- Regulatory Commission Issuances, May 


May 90, 118p 
Also available from Supt. of Docs. See also NUREG- 
0750-V31-N4. 


The report includes the issuances received during the 
specified period from the Commission (CLI), the 
Atomic Safety and Licensing — Boards (ALAB), 
the Atomic Safety and Licensing Boards (LBP), the Ad- 
ministrative Law Judge (ALJ), the Directors’ Decisions 
(DD), and the Denials of Petitions for Rulemaking 
(DPRM). 
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NUREG-0933-SUP-N11/GAR PC A09/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Regulatory Research. 

Prioritization of Generic Safety Issues. Supple- 
ment No. 11, Revision Insertion Instructions. 

R. Emrit, R. Riggs, W. Wilstead, and J. Pittman. Jul 
90, 179p 

Also available from Supt. of Docs. See also NUREG- 
0933 and NUREG-0933-SUP-N10. 


The report presents the priority rankings for generic 
safety issues related to nuclear power plants. The pur- 
pose of these rankings is to assist in the timely and 
efficient allocation of NRC resources for the resolution 
of those safety issues that have a significant potential 
for reducing risk. The safety priority rankings are HIGH, 
MEDIUM, LOW, and DROP and have been assigned 
on the basis of risk significance estimates, the ratio of 
risk to costs and other impacts estimated to result if 
resolutions of the safety issues were implemented, 
and the consideration of uncertainties and other quan- 
titative or qualitative factors. To the extent practical, 
estimates are quantitative. 
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NUREG-1339/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Regulatory Research. 

Resolution of Generic Safety Issue 29: Bolting 
Degradation or Failure in Nuclear Power Plants. 

R. E. Johnson. Jun 90, 23p 

Also available from Supt. of Docs. 


The report describes the U.S. Nuclear Regulatory 
Commission’s (NRC’s) Generic Safety Issue 29, ‘Bolt- 
ing Degradation or Failure in Nuclear Power Plants,’ 
including the bases for establishing the issue and its 
historical highlights. The report also describes the ac- 
tivities of the Atomic Industrial Forum (AIF) relevant to 
the issue, including its cooperation with the Materials 
Properties Council (MPC) to organize a task group to 
help resolve the issue. The Electric Power Research 
Institute, supported by the AIF/MPC task group, pre- 
pared and issued a two-volume document that pro- 
vides, in part, the technical basis for resolving Generic 
Safety Issue 29. The report presents the NRC’s review 
and evaluation of the two-volume document and 
NRC’s conclusion that the document, in conjunction 
with other information from both industry and NRC, 
provides the bases for resolving this issue. 
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NUREG-1363-V2/GAR PC A0G4/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Atomic Safety and Licensing Board Panel, Annual 
Report, Fiscal Year 1989. 

Jul 90, 61p 

Also available from Supt. of Docs. See also report for 
FY 1988, NUREG-1363-V1. 


In Fiscal Year 1989, the Atomic Safety and Licensing 
Board Panel (ASLBP) handled 40 proceedings involv- 
ing the construction, operation and maintenance of 
commercial nuclear power reactors or other activities 
requiring a license from the Nuclear Regulatory Com- 
mission. The report summarizes, highlights and ana- 
lyzes how the wide-ranging issues raised in these pro- 
ceedings were addressed by the Judges and Licensing 
Boards of the ASLBP during the year. 
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NUREG-1377-REV1/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Engineering. 





NRC Research Program on Plant Aging: Listing 
pA Summaries of Reports Issued Through May 
Technical rept. 1981-90. 

N. N. Kondic, and E. L. Hill. Jul 90, 62p 

Also available from Supt. of Docs. See also NUREG- 
1377 and NUREG-1144-REV1. 


The U.S. Nuclear Regulatory Commission is conduct- 
ing the Nuclear Plant Aging Research (NPAR) Pro- 
gram. This is a comprehensive hardware-oriented en- 
gineering research program focused on understanding 
the aging mechanisms of components and systems in 
nuclear plants. The NPAR program also focuses on 
methods for simulating and monitoring the aging-relat- 
ed degradation of these components and systems. In 
addition, it provides recommendations for effective 
maintenance to manage aging and for the implementa- 
tion of the research results in the regulatory process. 
The document contains a listing and index of reports 
generated in the NPAR program that were issued 
through May 1990 and summaries of those reports. 
Each summary describes the elements of the research 
covered in the report and outlines the significant re- 
sults. For the convenience of the user, the reports are 
penny by personal author, corporate author, and 
subject. 
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NUREG-1407/GAR PC A04/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Regulatory Research. 

Procedural and Submittal Guidance for the Individ- 
ual Plant Examination of External Events (IPEEE) 
for Severe Accident Vuinerabilities. Draft Report 
for Comment. 

Jul 90, 74p 

Also available from Supt. of Docs. 


Based on a Policy Statement on Severe Accidents, the 
licensee of each nuclear power plant is requested to 
perform an individual plant examination. The plant ex- 
amination systematically looks for vulnerabilities to 
severe accidents and cost-effective safety improve- 
ments that reduce or eliminate the important vulnerabi- 
lities. The document presents guidance for performing 
and reporting the results of the individual plant exami- 
nation of external events (IPEEE). The guidance for re- 
porting the results of the individual plant examination 
of internal events (IPE) is presented in NUREG-1335. 
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NUREG-1409/GAR PC A06/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office for Analysis and Evaluation of Operational Data. 
Backfitting Guidelines. 

D. P. Allison, J. M. Conran, and C. A. Trottier. Jul 90, 


103p 
Also available from Supt. of Docs. 


The backfitting process is the process by which the 
U.S. Nuclear Regulatory Commission (NRC) decides 
whether to issue new or revised requirements or staff 
positions to licensees of nuclear power reactor facili- 
ties. Backfitting is expected to occur and is an inherent 
part of the regulatory process. However, it is to be 
done only after formal, systematic review to ensure 
that changes are properly justified and suitably de- 
fined. The requirements of the process are intended to 
ensure order, discipline, and predictability and to en- 
hance optimal use of NRC staff and licensee re- 
sources. The backfit rule applies to both generic back- 
fits and plant-specific backfits for power reactors. It de- 
fines a backfit as a modification of or addition to plant 
systems, structures, components, procedures, organi- 
zation, design approval, or manufacturing license that 
may result from the imposition of a new or amended 
rule or regulatory staff position that became effective 
after specific dates. 
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NUREG-1425/GAR PC A18/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Office of the Executive Director for Operations. 

Welding and Nondestructive Examination Issues 
at Seabrook Nuclear Station. An Independent 
Review Team Report. 

R. L. Spessard, J. Coley, W. Crowley, and G. Walton. 
Jul 90, 405p 

Also available from Supt. of Docs. 


In response to congressional concerns about the ade- 
quacy of the welding and nondestructive examination 
(NDE) programs at the Seabrook Nuclear Station, 
NRC senior management established an independent 
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review team (IRT) to conduct an assessment. The IRT 
focused on the a of the finished hardware and 
associated records, as well as on the adequacy of the 
overall quality assurance program as applied to the 
fabrication and NDE _ for pipe welds. The 
report documents the findings of that investigation. 
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PBS0-250549/GAR Tokyo (J + A06/MF A01 
ishi ic Corp., Tokyo (Japan). 

Mitsubishi Denki Giho, Vol. 64, No. 3, 1990. 

c1990, 104p 

Text in Japanese with English abstracts. See also 

PB90-250556, PB90-250564 and PB90-236373.Por- 

tions of this document are not fully legible. Color illus- 

trations reproduced in black and white. 


Contents: The MELTAC-C General-Purpose instru- 
mentation and Control Systems for Nuclear Power 
Plants; Automatic Control and Measurement Systems 
for Nuclear Power Plants; Technical Support and Man- 
agement Systems for Nuclear Power Stations; Preven- 
tive Maintenance Engineering; Inspection Robots; A 
Review of Instrumentation and Control Systems Used 
in Nuclear Power Plants; An Instrumentation and Con- 
trol System for the Ohi Nuclear Power Station; A Total 
Verification and Validation Test of the Instrument and 
Control System for the Ohi Power Station’s PWR No 3; 
Total Instrumentation and Control Systems for Future 
PWR Plants; An Instrumentation and Control System 
for the Monju Fast-Breeder Power Plant; A Ventilation, 
Heating, and Drying System for Bathroom Use; 
MF 224, a New per Alloy for IC Lead Frames; The 
Development of New Structural Urethane Adhesives 
for Use in Elevator Panels; The MELSEC-LM7000 Fac- 
tory-Automation Controller; An Ozone Pool-Purifica- 
tion System; The Earth-Station Faciiities of the Nation- 
al Land Agency’s Disaster-Prevention Radio Commu- 
nications System; A Variable-Bit-Rate Modem for Sat- 
ellite Communications. 
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DE90009324/GAR PC A10/MF A01 
Studsvik Energiteknik A.B., Nykoeping (Sweden). 
SUPER-RAMP EXTENSION project. Final report. 
Ay oes rept. 

S. Djurle. May 90, 224p DOE/NE/34122-1 

Contract FG01-84NE34122 

Sponsored by a of Energy, Washington, DC. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. Original copy available until 
stock is exhausted. 


Extending average fuel discharge burnups will improve 
fuel economics and reduce spent fuel volume. In order 
to justify an increase from the current burnup levels, 
sufficient experience and data must be obtained on 
fuel performance, especially during conditions that 
— be limiting for high burnup operations. The 
SUPER-RAMP (SR) project was one in a series of 
projects organized by STUDSVIK, had the principal 
purpose to investigate experimentally the pellet clad 
interaction (PCI) behavior and failure propensity of 
standard type LWR — burnup test fuel by means of 
power ramp tests in the STUDSVIK R2 reactor. The 
SR project showed a need for further study of certain 
important been within the SR project and that led to 
acontinuation of the project, in the form of the SUPER- 
RAMP EXTENSION (SRX) project. The SRX project, 
which was co-sponsored by 23 contracting organiza- 
tions and managed by STUDSVIK ENERGITEKNIK 
AB, Sweden, started in 1984 and was completed in 
1986. This document discussed the objectives and 
findings of the project. 2 refs., 91 figs., 24 tabs. 
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DES0009701/GAR PC A02/MF AO1 
Argonne National Lab., IL. 

Run-beyond-clad-breach oxide testing in EBR-2. 

J. D. B. Lambert, J. H. Bottcher, R. V. Strain, K. C. 
Gross, and M. J. Lee. 1990, 8p CONF-900613-2 
Contract W-31109-ENG-38 

International conference on fast reactor core and fuel 
structural behavior, Inverness (UK), 4-6 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Fourteen tests sponsored by the US and Japan were 
used to study reliability of breached LMR oxide fuel 
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pins during continued operation in EBR-II for a range of 
conditions and parameters. The fuel-sodium reaction 
product governed pin behavior. It extended primary 
breaches by swelling and promoted secondary fail- 
ures, yet it inhibited of fuel and fission products 


and enhanced release of delayed neutrons used in 
monitoring breach condition. Fission gas and cesium, 
the main contaminants from failures, could be ade- 
quately controlled. This positive EBR-Il experience 
suggested that limited operation with failed fuel may 
— in commercial LMR’s. 16 refs., 14 figs., 4 
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DE90009711/GAR PC A03/MF A01 

Argonne National Lab., IL. 

Neutronic and fuel cycle performance of inter- 

oo 3500 MWth metal and oxide fueled 
Ss. 

E. K. Fujita, and D. C. Wade. 1990, 21p CONF- 

900418-12 

Contract W-31109-ENG-38 

International conference on the physics of reactors: 

operation, design and computation, Marseilles 

(France), 23-26 1990. Sponsored by Department 

of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This study summarizes the neutronic and fuel cycle 
analysis performed at Argonne National Laboratory for 
an oxide and a metal fueled 3500 MWth LMR. These 
reactor designs formed the basis for a joint US/Euro- 
pean study of LMR ATWS events. The oxide and metal 
core designs were developed to meet reactor perform- 
ance specifications that are constrained by require- 
ments for core loading interchangeability and for a 
small burnup reactivity swing. Differences in the com- 
puted performance parameters of the oxide and metal 
cores, arising from basic differences in their neutronic 
characteristics, are identified and discussed. It is 
shown that metal and oxide cores designed to the 
same ground rules exhibit many similar performance 
characteristics; however, they differ substantially in re- 
activity coefficients, control strategies, and fuel cycle 
options. 12 refs., 2 figs., 12 tabs. 
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DE90009714/GAR PC A03/MF A01 
Argonne National Lab., IL. 

ABRAC: A microcomputer-based Fortran code for 


mu le burnup. 

A. P. Olson. 1990, 22p CONF-9004138-5 

Contract W-31109-ENG-38 

Canadian Nuclear Society international conference on 
simulation methods in nuclear engineering (3rd), Mon- 
treal (Canada), 18-20 Apr 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Pressurized-water reactors have reactor physics and 
fuel management characteristics which are very ame- 
nable to simplified analysis. Given models which ac- 
count for the dominant features of core and fuel per- 
formance, it is possible to rapidly perform relatively ac- 
curate scoping studies of many years of reactor oper- 
ation in just a few hours on a modern (386-class) 
microcomputer. Models are described for burnup-de- 
pendent cross-section generation, for burnup of fuel 
under irradiation, and for computation of radial power 
distributions in hexagonal geometry assuming hexago- 
nal fuel assemblies. Comparisons with more elaborate 
methods are given in order to validate the models, and 
bs — the accuracy of the results. 16 refs., 5 figs., 
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DE90009715/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Fuel data validation using the iso- 
tope correlation technique. 

P. J. Persiani, R. G. Bucher, R. B. Pond, and R. J. 
Cornella. 1990, 11p CONF-900418-13 

Contract W-31109-ENG-38 

International conference on the physics of reactors: 
operation, ign and computation, Marseilles 
(France), 23-26 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Isotope Correlation Technique (ICT), in conjunc- 
tion with the gravimetric (Pu/U ratio) method for mass 
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determination, provides an independent verification of 
the input accountancy at the dissolver or accountancy 
stage of the reprocessing plant. The Isotope Correla- 
tion Technique has been applied to many classes of 
domestic and international reactor systems (light- 
water, heavy-water, and graphite reactors) operating in 
a variety of modes (power, research, and production 
reactors), and for a variety of reprocessing fuel cycle 
management strategies. Analysis of reprocessing op- 
erations data based on isotopic correlations derived 
for assemblies in a PWR environment and fuel man- 
agement scheme, yielded differences between the 
measurement-derived and ICT-derived plutonium 
mass determinations of ((minus) 0.02 (pilus minus) 
0.23)% for the measured U-235 and (+ 0.50 (plus 
minus) 0.31)% for the measured Pu-239, for a core 
campaign. The ICT analyses has been implemented 
for the plutonium isotopics in a depleted uranium as- 
sembly in a heavy-water, enriched uranium system and 
for the uranium isotopes in the fuel assemblies in light- 
water, highly-enriched systems. 
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A research program was initiated for the US Depart- 
ment of Energy (DOE) by the Sandia National Labora- 
tory Transportation Systems Development Depart- 
ment in 1982 to provide benchmark type experimental 
criticality data in support of the design and safe oper- 
ations of nuclear fuel transportation systems. The 
overall objective of the program is to identify and pro- 
vide the experimental data needed to form a consist- 
ent, firm, and complete data base for verifying calcula- 
tional models used in the criticality analyses of nuclear 
transport and related systems. 2 refs., 6 figs., 7 tabs. 
(ERA citation 15:032198) 
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Nearly all applications of gamma-ray spectrometry in 
the quanitative assay of special nuclear materials can 
be grouped into five general categories. They are as 
follows: (1) Quanitative passive assay, of which trans- 
mission-corrected passive assay methods for measur- 
ing isotopic masses/concentrations are an important 
subset; (2) Enrichment measurements on “infinitely 
thick” samples for absolute determination of isotopic 
fractions/concentrations; (3) Measurements of isotop- 
ic ratios using relative detection efficiency principles 
resulting in absolute isotopic distributions without re- 
course to standards; (4) Absorption-edge densitometry 
measurements of elemental concentrations; and (5) X- 
ray fluorescence measurements of elemental concen- 
trations. Careful and correct practice of these tech- 
niques can yield measurement accuracies in the range 
of 0.1% to 1.0% in favorable situations with measure- 
ment times generally in the range of 15 minutes to 1 
hour. We present examples of these general catego- 
ries with emphasis on those measurements and tech- 
niques exhibiting the best accuracy, as well as those 
which are not routinely practiced in many other appli- 
cations of gamma-ray spectrometry. 20 refs., 6 fig. 
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Transient and static mechanical properties of D9 
fuel pin cladding and duct material irradiated to 
high fluence. 

N. S. Cannon, F. H. Huang, and M. L. Hamilton. Apr 
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Simulated transient tests and standard static mechani- 
cal property tests were performed on irradiated speci- 
mens of D9, a low-swelling, advanced austenitic stain- 
less steel developed for fast reactor operation. Results 
of the transient tests were compared with existing data 
on 316 and HT9 stainless steels. The D9 alloys exhibit- 
ed the same behavior attributed the fuel adjacency 
effect (which is characterized by reduced strength and 
ductility as a result of cladding contact with oxide fuel) 
observed in 316 stainless steel. In the mechanical 
property tensile and fracture toughness tests, D9 ex- 
hibited a slightly lower fracture toughness than either 
HT9 or 316 stainless steel. Comparison of tensile 
strengths indicated that irradiated D9 is stronger than 
HT9, but slightly weaker than 316 stainless steel. The 
D9 alloy exhibited a lower tensile ductility than either 
316 stainless steel or HT9. The D9 transient and me- 
chanical properties data are now available for comput- 
er code analysis of D9 as a fast reactor fuel system 
material. 15 refs., 12 figs. 
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The liquid coolants C816 (perfluorodimethyicyclohex- 
ane) (FC-c71(16)) and B437 (2,2,3-trichloroheptafluor- 
obutane) (CFC-317a) are now surplus materials. The 
future availability of sufficient quantities of the evapo- 
rative coolant R-114 (1,2-dichlorotetrafluoroethane) 
(CFC-114) has been cast in doubt by the Montreal 
International Protocol, which regulates the production 
of chlorofluorocarbons, including R-114. To examine 
the possibility that the liquid coolant might be used to 
stretch the R-114 supply, the effects of adding small 
amounts of the iiquid coolants, as exemplified by 
C816, to the R-114 were examined. When the coolant 
is removed from the cooler, a residual of about 32 Ib 
(14.5 kg) of liquid that is principally C816 remains 
unless the cooler temperature is above 
(approximately)116(degree)F (46.7(degree)C). There 
is an additional quantity of coolant in the vapor phase. 
If a cooler leak to the cell were to develop during a 
treatment, the partial pressure of the coolant could 
reach about 0.08 psia (550 Pa). The effects of such an 
incident will be explored in a supplemental report. In- 
troduction of quantities of these liquid coolants which 
exceed the allowable limits for fluorocarbons via small 
coolant leaks into the isotopic cascade could be a 
source of difficulty because all the current product re- 
moval systems are designed to eliminate only materi- 
als more volatile than UF(sub 6) from product. This 
problem will be explored further in the supplemental 
report. This report suggests that a heat transfer study 
be made to estimate the cooler temperature that re- 
sults from coolant removal from the system and how 
long it will take to remove the coolant. When these es- 
timates and the results of the other supplemental stud- 
ies are available, a decision as to the possibility of eco- 
nomically using the surplus liquid coolants for the sug- 
gested purpose can be made. 
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Optical emission spectra from high purity, normal iso- 
tope abundance uranium were generated with a glove- 


box-enclosed inductively coupled plasma (ICP) 
source. Spectra covering the 1970-7008 Angstrom 
wavelength — are presented along with general 
commentary on ICP-U spectroscopy. 18 refs. (ERA ci- 
tation 15:035176) 
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Two pins containing uranium-plutonium mixed carbide 
fueis which are different in stoichiometry, i.e. 
(U,Pu)C(sub 1.0) and (U,Pu)C(sub 1.1), were con- 
structed into a capsule, ICF-47H, and were irradiated 
in JRR-2 up to 1.5 at.% burnup at linear power rate of 
640 W/cm. The irradiated capsule cooled for about ten 
months was transferred to the Reactor Fue! Examina- 
tion Facility where the non-destructive examination of 
the fuel pins in the (beta)-(gamma) cells and the de- 
structive one in the (alpha)-(gamma) inert gas atmos- 
phere cells were carried out. Dimensional changes of 
the fuel pins were not observed because of the low 
density of the fuel pellets and the low burnup. The fis- 
sion gas release rates were 9.4% both from 
(U,Pu)C(sub 1.0) and (U,Pu)C(sub 1.1) fuels, which 
was governed by the diffusion of the gas atoms. The 
release rates are large relatively as the density of the 
fuel pellets is low (81(approx)82% T.D. after irradia- 
tion) and the open porosity of the fuel pellets is high, 
about 11%. The numbers of pores at the center of the 
fuel pellet decreased remarkably after irradiation. The 
corrosion at the inner side of the cladding which was 
caused by the chemical interaction between the fuel 
pellets and claddings was observed at the (U,Pu)C(sub 
1.1) fuel pin. (author). (ERA citation 15:028003) 
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Gap size will variate along the periphery of a pellet in a 
fuel rod, when the pellet shifted one side within the 
—_ fuel cladding had ovality of buckling took 
place. Expressions were analytically derived to esti- 
mate effects of local gap conductance due to gap size 
variation on the temperature and heat flux in the fuel 
rod. It was shown that errors in temperature estimation 
decreased to small values when these expressions are 
applied to a UO(sub 2) fuel rod with a small thermal 
conductivity and that those, on the other hand, in- 
creased to large ones when applied to a UC fuel rod 
with a large thermal conductivity. Derived expressions 
can be used in design and safety evaluation for 
UO(sub 2)-zircaloy fuel rods in light water reactors. 
The average gap conductance was represented quan- 
titatively by those expressions when gap size variated 
along the periphery of a pellet or the pellet shifted one 
side within the cladding in a fuel rod. It was found from 
derived expressions that the average gap conduct- 
ance was regarded as the nominal gap conductance at 
axisymmetrical gap size, even if the center of pellet 
shifted from the center of cladding. This provides us 
with the logical grounds that — a fuel-cladding 
location to be axisymmetric, no problem takes place 
for evaluating the temperature of the fuel rod using 
conventional methods in thermal design calculations 
of the fuel rod. (author). (ERA citation 15:028004) 
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Feasibility of transmutation of transuranium elements 
(TRU) largely depends on the efficiency and safety of 
TRU fuel cycle. Considering the nature of TRU fuels, 





peneaten processing is a major alternative to 
investigated. In order to supply a basis for analyzing 
the separation of rare earths from actinides, chemical 
partitioning in the system of liquid Cd and an alkaline 
fused salt (LICI-KCI eutectic melt) was estimated. 
Equations to describe the separation in fused salt elec- 
trolysis are also given. Separation of rare earths from 
Am was analyzed as an example. (author). (ERA cita- 
tion 15:027667) 
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The irradiation embrittlement of the Shippingport neu- 
tron shield tank material (A212 Grade B steel) has 
been characterized. Irradiation increases the Charpy 
transition temperature (CTT) by 23--28(degree)C (41-- 
50(degree)F) and decreases the upper shelf energy. 
The shift in CTT is not as severe as that observed in 
the HFIR surveillance specimens. However, the actual 
value of CTT is higher than that for the HFIR data and 
the toughness at service temperature is low. The in- 
crease in yield stress is 51 MPa (7.4 ksi), which is com- 
parable to the HFIR data. The results also indicate that 
the material is weaker in the TL orientation than LT 
orientation. Some effects of the location across the 
thickness of the wall are also observed; CTT is slightly 
greater for the specimens from the inner region of the 
wall. The data agree well with results from high-flux 
test reactors. Annealing studies indicate complete re- 
covery of embrittlement after a 2-h anneal at 
400(degree)C. Although the weld metal is significantly 
tougher than the base metal, the shifts in CTT are 
comparable. The weld metal shows a strong affect of 
location across the thickness of the wall; only the inner 
regions of the weld show embrittlement. 11 refs., 14 
figs., 3 tabs. 
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The pressurized-thermal-shock (PTS) issue is con- 
cerned with the possibility of failure of pressurized- 
water-reactor (PWR) pressure vessels under a very 
specific set of conditions. These conditions include: (1) 
the occurrence of reactor transients that subject the 
vessel to severe thermal shock as well as the normal 
pressure loading, (2) the existence of sharp, crack-like 
defects (flaws) at the inner surface of the vessel wall, 
and (3) high enough fast neutron fluence and concen- 
trations of copper and nickel in the vessel wail to result 
in a extensive radiation-included reduction in the frac- 
ture toughness of the vessel material. Under these 
conditions, the mechanism for vessel failure involves 
propagation of the flaws through the vessel wall, in 
which case adequate containment of coolant for the 
core might not be possible. The portion of the vessel of 
concern is the so-called beltline region because, it is 
directly opposite the core (high influence rate), it is ad- 
jacent to the coolant downcomer (potential for thermal 
shock), and coolant leakage in this area would tend to 
uncover the core. This document discusses the behav- 
ior of flaws in reactor pressure vessels under pressure 
and thermal-shock loading conditions. 
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The Annual Program Review for the Los Alamos Criti- 
cal Experiments Facility (LACEF) drew attendees from 
throughout the nuclear criticality community. They dis- 
cussed the importance of the LACEF to their programs 
and stressed the uniqueness of the facilities available 
at the LACEF and the importance of doing numerous 
criticality experiments for a variety of programs. On- 
going and proposed activities were presented by the 
Staff. 1 ref., 8 figs., 6 tabs. 
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The core physics aspects of the transuranic burning 
potential of the Integral Fast Reactor (IFR) are as- 
sessed. The actinide behavior in fissile self-sufficient 
IFR closed cycles of 1200 MWt size is characterized, 
and the transuranic isotopics and risk potential of the 
working inventory are compared to those from a once- 
through LWR. The core neutronic performance effects 
of rare-earth impurities present in the recycled fuel are 
addressed. Fuel cycle strategies for burning transuran- 
ics from an external source are discussed, and spe- 
cialized actinide burner designs are described. 4 refs., 
4 figs., 3 tabs. 
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The spectra of neutrons and gamma rays escaping 
from unshielded reactors have been calculated for a 
number of simplified cases. Such spectra are impor- 
tant in connection with reactors operating in space 
orbit around the earth, which would normally have little 
or no heavy shielding. Reactors in space, such as the 
Soviet RORSAT spacecraft. Knowledge of the charac- 
teristics of their leakage spectra may be useful in un- 
derstanding or minimizing such interference. The 
Monte Carlo Neutron-Photon (MCNP) code developed 
at Los Alamos has been used in these calculations. In 
the cases considered here the critical assembly is as- 
sumed to have spherically symmetrical geometry, with 
a central core of fissionable material surrounded by 
one or more shells of other material. The outer shells 
considered include beryllium, beryllium oxide, sodium, 
potassium, lithium, lithium hydride, and iron. The re- 
sults obtained, presented as graphs, show that a 
number of materials that may be used in space reac- 
tors should lead to distinctive gamma-ray and neutron 
leakage spectra. Measurements of such spectra might 
well be useful in characterizing an unknown reactor 
type. 16 refs., 33 figs. 
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The requirements of ANSI/ANS 8.1 specify that calcu- 
lational methods for away-from-reactor criticality 
safety analysis be validated against experimental 
measurements. Criticality safety evaluations of spent 
fuel storage and transportation casks have typically 
been benchmarked against “cold” critical experi- 
ments. This is an acceptable practice where the cask 
evaluation is conservatively based on fresh fuel isoto- 
pics is desired, it is necessary to benchmark computa- 
tional methods against spent fuel critical configura- 
tions. This report summarizes the initial effort to 
benchmark selected away-from-reactor criticality anal- 
ysis methods using several configurations from pres- 
surized water reactors (PWR). aa colin 
(BOC) and end-of-cycle (EOC) reactor configurations 
have been analyzed. The KENO V.a module of SCALE 
was used to determine the effective multiplication 
factor (k(sub eef)) while resonance self-shielding of 
the cross sections was performed using prom he 
SCALE techniques. In addition, two new pre-processor 
codes (CONDENSE and LUMPIT) were prepared to 
simplify the interface between the isotopic prediction 
codes and the SCALE modules. Two methods were 
employed to predict the spent fuel isotopics: multidi- 
mensional reactor analyses (PDQ7) and point-deple- 
tion anal using both the SAS2 sequence of 


lyses 

SCALE and CELL2 code package. To date only the 
PDQ7 isotopic data have been used to analyze all the 
configurations. Using the SCALE 27-group cross sec- 
tion library, the calculated variance in K(sub eff) is ap- 
proximately (plus minus)1.5(percent) (Delta)k. Further 
refinements and additional analyses 
progress. (ERA citation 15:032333) 
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Equilibrium fuel cycle characteristics were calculated 
for reference HEU and two proposed LEU fuel cycles 
using an 11-group diffusion-theory neutron flux solu- 
tion in hexa Z geometry. The diffusion theory 
model was benchmarked with a detailed Monte Carlo 
core model. The two pri LEU fuel designs in- 
creased the (sup 235)U loading 20% and the fuel meat 
volume 51%. The first LEU design used (sup 10)B as a 
burnable absorber. Either proposed LEU fuel element 
would provide equilibrium fuel cycle characteristics 
similar to those of the HEU fuel cycle. Irradiation rates 
of Co control followers and Ir disks in the center of the 
core were reduced 6 (plus minus) 1% in the LEU equi- 
librium core compared to reference HEU core. 11 refs., 
4 figs., 5 tabs. 
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Air cylinders moving heavy components (100 to 300 
Ibs) at high speeds (above 300 in/sec) present a formi- 
dable end-cushion-shock problem. With no speed con- 
trol, the moving components can reach over 600 in/ 
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sec if the air cylinder has a 5 ft stroke. This paper pre- 
sents an overview of a successful upgrade modifica- 
tion to an existing reactor control rod drive design 
using a computer model to simulate the modified 
system performance for system design analysis. This 
design uses a high speed air cylinder to rapidly insert 
control rods (278 Ib moved 5 ft in less than 300 msec) 
to scram an air-cooled test reactor. Included is infor- 
mation about the computer models developed to simu- 
late high-speed air cylinder operation and a unique 
new speed control and end cushion design. A patent 
application is pending with the US Patent & Trade 
Mark Office for this system (DOE case number S- 
68,622). The evolution of the design, from computer 
simulations thru operational testing in a test stand 
(simulating in-reactor operating conditions) to installa- 
tion and use in the reactor, is also described. 6 figs. 
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A model for a recovery of a badly degraded core is 
presented for application to severe accident analysis 
of advanced light water reactors. The purpose of the 
model is to asses the potential amount and rate of in- 
vessel hydrogen generation and aid in the evaluation 
of accident management strategies. A review of the 
available data from the TMI-2 accident on primary 
system and core behavior during a core uncovery, 
after portions of the core have reached melting tem- 
peratures, is conducted for pertinent application to the 
model. Consistency between the model predictions 
and data is demonstrated. The effect of new model on 
a recovery sequence in a typical pressurized water re- 
actor is also presented. 15 refs., 15 figs., 1 tab. (ERA 
citation 15:032361) 
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The Integrated Reliability and Risk Analysis System 
(IRRAS) is an integrated PRA software tool that gives 
the user the ability to create and analyze fault trees 
and accident sequences using an IBM-compatible 
microcomputer. This program provides functions that 
range from graphical fault tree and event tree con- 
struction to cut set generation and quantification. 
IRRAS contains all the capabilities and functions re- 
quired to create, modify, reduce, and analyze event 
tree and fault tree models used in the analysis of com- 
plex systems and processes. IRRAS uses advanced 
graphic and analytical techniques to achieve the great- 
est possible realization of the potential of the micro- 
computer. When the needs of the user exceed this po- 
tential, IRRAS can call upon the power of the main- 
frame computer. The role of the Idaho National Engi- 
neering Laboratory if the IRRAS program is that of 
software developer and interface to the user communi- 
ty. Version 1.0 of the IRRAS program was released in 
February 1987 to prove the concept of performing this 
kind of analysis on microcomputers. This version con- 
tained many of the basic features needed for fault tree 
analysis and was received very well by the PRA com- 
munity. Since the release of Version 1.0, many user 
comments and enhancements have been incorporat- 
ed into the program providing a much more powerful 
and user-friendly system. This version is designated 
“IRRAS 2.0”. Version 3.0 will contain all of the fea- 
tures required for efficient event tree and fault tree 
construction and analysis. 5 refs., 26 figs. (ERA cita- 
tion 15:032362) 
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Portions of this document are illegible in microfiche 
products. 


The US Nuclear Regulatory Commission has devel- 
oped a generic methodology to quantify the uncertain- 
ty in best estimate computer codes used to license 
commercial light water reactors. This same methodol- 
ogy is equally applicable to other reactor designs with 
regards to providing a technical basis which supports 
the establishment and demonstration of compliance 
with safe operating margins. One of the cornerstones 
of the method is the identification and ranking of phe- 
nomena that are important to the postulated scenario. 
This paper references descriptions of the total meth- 
odology, describes the first three steps (i.e, through 
the identification and ranking of phenomena), and 
summarizes the results of the application of the meth- 
odology to a double-ended guillotine break loss of 
coolant accident in a production reactor. 6 refs., 8 figs., 
5 tabs. (ERA citation 15:032359) 


052,766 

DE90010983/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Ranking significant phenomena in physical sys- 
tems. 

R. A. Dimenna, and T. K. Larson. 1989, 11p EGG-M- 
89106, CONF-891103-71 

Contract ACO7-761D01570 

Winter meeting of the American Nuclear Society, San 
Francisco, CA (USA), 26-30 Nov 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The analysis of any physical system requires a thor- 
ough understanding of the principal phenomena af- 
fecting the behavior of that system. In a complex appli- 
cation such as a nuclear reactor, identifying the princi- 
pal phenomena in an accident transient can be a for- 
midable task. This paper describes the use of the ana- 
lytical hierarchy process to assimilate engineering 
judgements that relate and rank the thermal-hydraulic 
phenomena affecting the response of a nuclear reac- 
tor. The analytical hierarchy process is described to 
acquaint the reader with the methodology. The impor- 
tance criterion against which phenomena are selected, 
measured, and ranked is discussed and defined for the 
example application described here. The purpose of 
the analysis, in this case to determine the applicability 
of a computer code to represent the system phenom- 
ena, is defined. The hierarchy used to structure the 
pairwise decisions is developed in terms of both the 
importance criterion and the goal of assessing com- 
puter code applicability. The methodology is applied to 
a loss-of-feedwater transient in a nuclear reactor as an 
example. The analysis shows the application of engi- 
neering judgement based on experimental and calcu- 
lational experience to rank both the system compo- 
nents and the local phenomena within those compo- 
nents relative to each other on a pairwise basis. The 
same engineering experience is used to assess the va- 
lidity of the final results. The application of the overall 
ranking to a code applicability and uncertainty assess- 
ment is then discussed. 4 refs., 7 figs., 5 tabs. (ERA 
citation 15:032358) 


PC A03/MF A01 


052,767 

DE90011089/GAR 

Oak Ridge National Lab., TN. 
international conference on the physics of reac- 
tors. Foreign trip report, April 20, 1990-May 6, 1990. 
G. de Saussure. 10 May 90, 6p ORNL/FTR-3608 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler, a member of the Conference Technical 
Program Committee, attended the conference, 
PHYSOR-90, chaired a session on “Nuclear Data --- 
Measurements and Evaluation,” and gave an oral 
presentation (Reich-Moore and Adler-Adler Represen- 
tations of the (sup 235)U Cross Sections in the Re- 
solved Resonance Region). The conference theme 
was the operation, design, and computation of nuclear 


PC A02/MF A01 


reactors. More than 400 participants from 31 countries 
attended. Of particular interest to the traveler were re- 
ports on recent high-accuracy measurements of neu- 
tron cross sections of the fissile and fertile nuclei and 
on the validation of data and calculational methods 
with integral experiments. (ERA citation 15:032332) 


052,768 

DE90011153/GAR PC A03/MF A01 
Argonne National Lab., Idaho Falls, ID. 

Experiments and analysis for large conventional 
fast reactors in ZPPR-18/ 19. 

S. B. Brumbach, P. J. Collins, S. G. Carpenter, and 
G. L. Grasseschi. 1990, 20p CONF-900418-15 
Contract W-31109-ENG-38 

International conference on the physics of reactors: 
operation, design and computation, Marseilles 
(France), 23-26 Apr 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Experiments in ZPPR 18 and 19 provided physics data 
for large (1100 MWe) conventional LMRs. Measure- 
ments focused on the spatial distributions of fission 
rates and control worths. Experimental results were 
obtained for the fundamental to first-harmonic eigen- 
value separation. In the outer core of ZPPR-18, fuel 
was arranged in sectors with uranium about the y axis 
and plutonium about the x axis. In ZPPR-19, the fuel 
was rearranged to give a uniform outer core distribu- 
tion. Fission rate C/E values were essentially invariant 
with radius through the plutonium zones. The control 
worth C/E values were influences by their proximity to 
the uranium sectors. 10 refs., 5 figs., 6 tabs. (ERA cita- 
tion 15:032326) 


052,769 

DE90011579/GAR 

Oak Ridge National Lab., TN. 
Safety related physics calculations for HTGR reac- 
tors. Foreign trip report, May 5-May 31, 1990. 

B. A. Worley. 21 May 90, 9p ORNL/FTR-3615 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
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The Paul Scherer Institute is planning a series of 
graphite-moderated experiments using low-enriched 
uranium in their PROTEUS critical facility. The purpose 
of the experiments is to provide needed data on reflec- 
tor rod worths and water ingress effects. Five coun- 
tries are going to cooperatively participate in the plan- 
ning and analysis of the experiments: West Germany, 
USSR, China, Japan, and the United States. The trav- 
eler presented the US interests and desired experi- 
mental configurations and these will be incorporated 
into the PROTEUS program. At the meeting, Japan 
and the USSR agreed to share their experimental data 
with the participating countries. The US is the only 
country who has not yet signed the cooperative agree- 
ment. A specialist meeting was held following the co- 
ordination meeting in which papers were presented on 
the present status of uncertainties in gas-cooled reac- 
tor safety parameters. The presentations from the par- 
ticipating countries identified reflector rod worths, 
water ingress effects, and temperature coefficients at 
high temperatures as the most uncertain parameters 
needing additional experimental data such as that to 
be provided by the PROTEUS program. (ERA citation 
15:034351) 


052,770 

DE90011581/GAR 

Oak Ridge National Lab., TN. 
Physics of reactors. Foreign trip report, April 20- 
May 13, 1990. 

M. C. Brady. 29 May 90, 7p ORNL/CSD/FTR-3619 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A02/MF A01 


The traveler attended the International Conference on 
Physics of Reactors: operation, design, and computa- 
tion and made an oral presentation concerning the val- 
idation of delayed neutron spectra. Several discus- 
sions regarding delayed neutron data and their appli- 
cations were had with other conference attendees. 
Consultations with experts on delayed neutron and fis- 
sion yield data at CEN-Cadarache, Grenoble, and the 
OECD-NEA Data Bank in Saclay explained the Euro- 
pean interest in delayed neutron data as related to (1) 
the Joint European Evaluated Nuclear Data files, (2) 
interest in delayed neutron data benchmarking, (3) in- 
volvement in the European Cooperation on Fast Reac- 
tors, and (4) an agreement with the Japanese to 





review data to be used in the development of the acti- 
nide burner reactor. Many technical aspects of de- 
layed neutron data were reviewed and discussed at 
these meetings which included representatives from 
France, the United Kingdom, and the United States. A 
document describing conclusions and recommenda- 
tions resulting from these discussions jointly authored 
by all the participants will be submitted to the OECD- 
NEA Data Bank shortly. (ERA citation 15:034340) 


052,771 

DE90777718/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Characteristic tests of medium-enriched uranium 
fuel core in JRR-2. 

J. Tsunoda, T. Koganezawa, M. Banba, H. Shitomi, 
and M. Nakano. Nov 89, 23p JAERI-M-89-194 

U.S. Sales Only. 


The Japan Research Reactor No.2 (JRR-2) is a heavy 
water moderated and cooled research reactor using 
93% enriched uranium fuel formed in cylindrical and 
MTR fuel elements. Since attaining its initial criticality 
in October 1960, the JRR-2 has served with a maxi- 
mum thermal neutron flux of 2 x 10(sup 14) n/cm(sup 
2)(center dot)sec at the power level of 10 MW for vari- 
ous utilization, such as neutron physics and solid state 
physics. Since the first ascending to the nominal 
power of 10 MW in October 1962, The JRR-2 has been 
operated in stability and utilized for more than 28 
years, and achieved approximately 66,000 hours oper- 
ation. The reactor core has been converted from high- 
enriched uranium (HEU, 93% EU) fuel to medium-en- 
riched uranium (MEU, 45% EU) fuel since November 
1987, in order to increase proliferation resistance of 
nuclear materials in the JRR-2. In this paper the modifi- 
cation works and the characteristic tests on the JRR-2 
are described. (author). (ERA citation 15:028025) 


052,772 

DE90777720/GAR PC A03/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 
Evaluation of effective delayed neutron fraction 
and prompt neutron lifetime for High Temperature 
Engineering Test Reactor (HTTR). 

K. Yamashita, R. Shindo, |. Murata, and T. Nakata. 
Dec 89, 46p JAERI-M-89-198 

In Japanese. 

U.S. Sales Only. 


This report presents the evaluation method and results 
of the effective delayed neutron fraction (beta)(sub eff) 
and prompt neutron lifetime | for High Temperature En- 
gineering Test Reactor. The values of (beta)(sub eff) 
and | were evaluated concerning the change with 
burnup and power level. The errors of values of 
(beta)(sub eff) and | were assessed. The value of 
(beta)(sub eff) changes from 0.0065 to 0.0047 in 
burnup period. The value of | changes from 0.67ms to 
0.78ms. The evaluated errors of calculated value of 
(beta)(sub eff) and | were less than 10%. (author). 
(ERA citation 15:028026) 


052,773 

DE90777734/GAR PC A08/MF A01 
Japan Atomic Energy Research Inst., Tokyo. 

JAERI contribution to the second NEACRP bench- 
mark calculation on High Conversion Light Water 
Reactor lattices. 

K. Okumura, Y. Ishiguro, K. Tanaka, and C. J. Jeong. 
Dec 89, 154p JAERI-M-89-201 

U.S. Sales Only. 


It was determined to perform the second NEACRP 
benchmark calculation on High Conversion Light 
Water Reactor (HCLWR) lattices at the 31st NEACRP 
meeting on October, 1988. The object was to clarify 
the physics problems induced in the data and method 
on HCLWR lattice analyses and also to obtain the ref- 
erence solutions for deterministic codes by using con- 
tinuous energy Monte Carlo codes. In the new prob- 
lems, the analysis for the PROTEUS-LWHCR experi- 
ments were added. JAERI participated in this bench- 
mark comparison by use of the VIM code (Monte Carlo 
method) and the SRAC code (collision probability 
method) with the libraries based on the JENDL-2 file. 
In this report, all of the calculated results are summa- 
rized. Some additional investigation will be also shown 
on resonance treatment and geometrical ng 
relevant to the benchmark calculation. (author). (ER 
citation 15:027992) 
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DE90777736/GAR 
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Japan Atomic Energy Research Inst., Tokyo. 
Analytical study for PHEBUS experiment 215R by 
FRAP-T4 calculation code. 

K. Hashimoto. Nov 89, 22p JAERI-M-89-179 

U.S. Sales Only. 


The PHEBUS program at the Cadarache Nuclear Re- 
search Center in France was performed to investigate 
fuel behavior under conditions of a loss-of-coolant ac- 
cident (LOCA) of a PWR. The program consisted of 
four phases. Phase | included three experiments with 
the single rod and sixteen experiments with the 25-rod 
bundle. Purpose of the Phase | experiments was to 
clarify thermalhydraulic condition of the PHEBUS loop. 
Phase || experiments were performed with the 25-rod 
bundle to obtain data on fuel behavior during a large 
break LOCA. Phases III and IV were devoted to severe 
fuel damage research. A sensitivity study using the 
data of the experiment 215R has been made with the 
calculation code FRAP-T4. A gap size between the 
fuel pellet and the cladding, and thickness of the clad- 
ding were considered as the parameters in this study 
to investigate how they affect to fuel behavior during a 
LOCA condition. (author). (ERA citation 15:028058) 
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PB90-250515/GAR PC E06/MF E06 
Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H. Inst. fuer Energie- und Anlagentechnik. 
Berechnung des Queliterms fuer Einen TMLB’ - 
Stoerfall bei Einen Reaktor vom Typ WWER-1000 
(Source Term Calculation for a TMLB’ -Sequence 
at a WWER-1000 Type Reactor). 

G. Sdouz. Jul 89, 95p OEFZS-4503, EA-335/89 

Text in German; summary in English. 


The behavior of the source term in a WWER-1000 type 
reactor is calculated using the ‘Source Term Code 
Package’ (STCP). The input data are based only on 
typical WWER-1000 features and not on a specific 
power plant design. The selected accident sequence 
is a transient initiated event with failure of all makeup 
to the primary and secondary systems as well as the 
failure of all active containment safety features 
(TMLB’). According to the course of the calculation the 
results are presented and analyzed for each program. 


General 
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NUREG-0936-V9-N2/GAR PC A08/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration and Resources Management. 
NRC Regulatory Agenda, Quarterly Report, April- 
June 1990. 

Jul 90, 151p 

Also available from Supt. of Docs. See also NUREG- 
0936-V9-N1. 


The NRC Regulatory Agenda is a compilation of all 
rules on which the NRC has proposed or is considering 
action and all petitions for rulemaking which have been 
received by the Commission and are pending disposi- 
tion by the Commission. The Regulatory Agenda is up- 
dated and issued each quarter. 


OCEAN TECHNOLOGY & 
ENGINEERING 


Biological Oceanography 


052,777 


PB90-246695/GAR PC A09/MF A01 
National Marine Fisheries Service, Seattle, WA. North- 
west and Alaska Fisheries Center. 


052,780 


Dynamic Oceanography 


Life History and Harvest Summaries for Selected 
Invertebrate Species Occurring off the West Coast 
of North America. Volume 2. Cephalopods and 


rustacea. 
Technical memo. 
R. J. Wolotira, M. J. Allen, T. M. Sample, R. L. Henry, 
and C. R. Iten. May 90, 190» NOAA-TM-NMFS-F/ 
NWC-183 
See also Volume 1, PB89-180657. 


The report comprises synopses of the biology and 
human utilization of 15 species of cephalopods, crabs, 
shrimps, and one species of lobster that are found off 
the west coast of North America. Included in each spe- 
cies synopsis is information on geographic range, 
habitat requirements, human utilization (commercial, 
recreational, and subsistence), management, migra- 
tion and movements, population characteristics, 
growth and development, food and feeding, biological 
interactions, and factors influencing populations. A 
gazetteer of place names mentioned in the report and 
a glossary of terms follow the synopses. 
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PB90-253469/GAR PC A03/MF A01 
Rijkswaterstaat, The Hague (Netherlands). Div. of 
Tidal Waters. 

Sediment Bioassays Using ‘Bathyporeia sarsi’ and 
‘Bath losa’ 


yporeia 1 
Aug 89, 14p GWAO-89.1314 


It has been well established that many toxic chemical 
contaminants enter natural water resources and accu- 
mulate to high levels in bottom sediments. A variety of 
marine sediment bioassays have been developed to 
test the toxicity of these sediments on benthos loca- 
tions. These range from short term acute tests involv- 
ing the effects of individual contaminants on single 
species to complex long term determinations of the ef- 
fects of chemical mixtures on the entire benthic eco- 
system. The report describes a short term acute sedi- 
ment bioassay involving the infaunal amphipod Bathy- 
poreia sarsi and Bathyporeia pilosa in two different 
tests. These two species are quite similar but from a 
practical point of view, B. pilosa are much easier to 
collect than B. sarsi, therefore a comparison of sensi- 
tivity between the two species is made with a contami- 
nated sediment gradient in the first test, while the 
second test determines the effects of various sedi- 
ments from different locations on B. pilosa. 
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PB90-254533 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Inorganic Analytical Research Div. 
Determination of lodine in Oyster Tissue by Iso- 
tope Dilution Laser Resonance lonization Mass 
Spectroscopy. 

Final rept. 

J. D. Fassett, and T. J. Murphy. 1990, 4p 

Pub. in Analytical Chemistry 62, n4 p386-389, 15 Feb 
90. 


The technique of laser resonance ionization mass 
spectrometry has been combined with isotope dilution 
analysis to determine iodine in oyster tissue. The long- 
lived radioisotope, (sup 129)I, was used to spike the 
samples. Samples were equilibrated with the (sup 
129)l, wet ashed under controlled conditions, and 
iodine separated by coprecipitation with silver chloride. 
The analyte was dried as silver ammonium iodide upon 
a tantalum filament from which iodine was thermally 
desorbed in the resonance ionization mass spectrom- 
etry instrument. A single-color, two-photon resonant 
plus one-photon ionization scheme was used to form 
positive iodine ions. Long-lived iodine signals were 
achieved from 100 ng of iodine. The precision of (sup 
127)|/(sup 129)| measurement has been evaluated by 
replicate determinations of the spike, the spike calibra- 
tion samples, and the oyster tissue samples and was 
1.0%. 


Dynamic Oceanography 
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AD-A223 051/4/GAR PC A09/MF A01 
Woods Hole Oceanographic Institution, MA. Dept. of 
Applied Ocean Physics and Engineering. 
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Dynamic Oceanography 


Wind and Wave Climatology on the New England 
Shelf, May 1987 - August 1988. 

Technical rept. 

M. M. Sharpe, and H. C. Graber. Feb 90, 185p Rept 
no. WHOI-90-14 

Contract N00014-86-K-0715 


Wave power spectra from four waverider buoys on the 
New England Shelf and wind velocity records from 
three of those buoys and a fixed platform were ana- 
lyzed. The data span the period from May 1987 
through August 1988. Time series plots of significant 
wave height, mean wave period and modal (peak) 
period and distribution histograms of significant wave 
height, mean frequency and model frequency are pre- 
sented for the two buoys nearest to Martha’s Vineyard. 
Time series plots of wind speed and vector velocity 
and distribution histograms of speed and direction are 
plotted for one buoy and the platform. For all stations, 
monthly and seasonal mean and extreme values of 
ignificant wave — mean and model wave peri- 
Is, wind speed and mean weighted and unweighted 
values of wind direction are provided in tabular form. 
Five and ten year extreme wave height predictions are 
also calculated. Keywords: Oceanographic/meteoro- 
logical data; Ocean waves; Statistical data; Continen- 
tal shelves. (edc) 


052,781 

AD-A223 127/2/GAR PC A07/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
Los Angeles and Long Beach Harbors Model En- 
hancement Program. Tidal Circulation Prototype 
Data Collection Effort. Volume 1. Main Text and 
Appendixes A through C. 

Final rept. 

D. D. McGehee, J. P. McKinney, and M. S. Dickey. 
Dec 89, 134p Rept no. CERC/TR-89-17-VOL-1 

See also Volume 3, AD-A223 128. 


A tidal circulation study of the Los Angeles and Long 
Beach Harbors was conducted by the US Army Engi- 
neer Waterways Experiment Station. Field data were 
collected from 5 tide gages and 16 current meters for 
use in calibration and verification of a numerical circu- 
lation model. The methods and results of the field data 
collection effort are presented. Analysis was per- 
formed to verify the quality of the tidal data and the 
flow patterns revealed by the current data. Keywords: 
Flowmeters; California; Oceanographic data; Sea 
water flow; Long Beach Harbor; Los Angeles Harbor; 
Tidal datum; Ocean tides. (edc) 


052,782 

AD-A223 128/0/GAR PC A13/MF A02 
Coastal Engineering Research Center, Vicksburg, MS. 
Los Angeles and Long Beach Harbors Model En- 
hancement Program. Tidal Circulation Prototype 
Data Collection Effort. Volume 3. Appendix J. 

Final rept. 

D. D. McGehee, J. P. McKinney, and M. S. Dickey. 
Dec 89, 278p Rept no. CERC/TR-89-17-VOL-3 

See also Volume 1, AD-A223 127. 


This appendix contains National Weather Service sur- 
face observations for 1 June through 15 October 1987, 
Daugherty Field, Long Beach, California. Harbors, Me- 
teorological data; Ground level. (edc) 


052,783 

AD-A223 263/5/GAR PC A06/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
Los Angeles and Long Beach Harbors Model En- 
hancement Program: Tidal Circulation Prototype 
Data Collection Effort. Volume 2. Appendixes D 


through I. 

Final rept. 

D. D. McGehee, J. P. McKinney, and M. S. Dickey. 
Dec 89, 114p 


No abstract available. 


052,784 
MIC-90-03399/GAR PC E12/MF E01 
Soot) Inst. of Oceanography, Dartmouth (Nova 

tia). 
Sea ice fluctuations in the western Labrador Sea, 

963-88. 


1 ‘ 

Canadian technical report of hydrography and ocean 
sciences no. 123. 

|. K. Peterson, and S. J. Prinsenberg. c1990, 136p 
SSC-FS97-18/123E 


Atlas describing sea ice fluctuations in the western 
Labrador Sea for 1963-88 inclusive. The data set con- 
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sists of ice concentration data on a 0.5 degree latitude 
by 1.0 . oy longitude grid, derived from weekly ice 
charts. The data set was compiled from several 
sources, each covering different periods. The ice 
charts were digitized between 45N and 65N for total 
ice concentration, and the concentration of individual 
ice types (new, grey, grey-white, first-year and old). 
Monthly maps showing total ice concentration and the 
relative concentrations of the various ice types are pre- 
sented. Time series of sea ice extent, ice extent anom- 
roe er temperature and geostrophic wind are also 
included. 


052,785 

MIC-90-03473/GAR MF E01 
Memorial Univ. of Newfoundland, St. John’s. Centre 
for Cold Ocean Resources Engineering. 

Memorial University of Newfoundland. Centre for 
Cold Ocean Resources Engineering: Annual report 
1985-86. 

c1986, 42p 

Microfiche only. 


Annual report of the Centre, giving an overview of the 
year’s activities; descriptions of the cooperative re- 
search projects conducted with industry, government 
and university groups in ice dynamics and structure, 
ice-structure interaction, ground wave radar, and 
seabed geotechnics. A list of reports and publications 
for 1985 and 1986 is included. A financial statement is 
given. 


052,786 

N90-21477/6/GAR PC A12/MF A02 
National Oceanic and Atmospheric Administration, 
Washington, DC. Marine Applications Branch. 

MECCA Program Documentation. 

K. W. Hess. Sep 89, 260p NOAA-TR-NESDIS-46 


The National Environmental Satellite, Data, and Infor- 
mation Service (NESDIS) has developed and tested a 
three-dimensional time-dependent numerical model of 
coastal circulation called MECCA (Model for Estuarine 
and Coastal Circulation Assessment). MECCA was 
created to study environmental impacts on sensitive 
marine areas and to assess the use of satellite data for 
estuarine research. The model was designed to simu- 
late tidal, wind-driven, and density-driven currents in 
bays and on the shallow continental shelf. MECCA has 
been applied to study the salinity and temperature dis- 
tribution in Chesapeake Bay and the Chesapeake 
Bay/Shelf area. The equations and boundary condi- 
tions for coastal circulation are listed. The numerical 
methods used to solve the equations are explained. 
How the grid was designed and how to select input 
data are explained. The computer program which im- 
plements the model, MECCA, is discussed as a series 
of steps with flow diagrams. The input and output files 
are discussed and examples are given of each. In- 
structions for running the program interactively are 
also given. 


Marine Engineering 
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AD-A222 701/5 Not available NTIS 
National Research Council, Washington, DC. 
International Conference on Numerical Ship Hy- 
drodynamics (5th) Held in Hiroshima, Japan on 24- 
28 September 1989. 

K. Mori. 28 Sep 89, 743p 

Contract NO0014-87-C-0018 

Availability: Naval Studies Board, National Research 
Council, 2101 Constitution Ave., Washington, DC 
20418. No copies furnished by DTIC. 


Partial contents: Developing an Accurate and Efficient 
Method for Viscous Compressible Flow Simulations - 
An Example of CFD in Aeronautics; Boundary-Layer 
Stability and Transition; RNG Modeling Techniques for 
Complex Turbulent Flows; A Flood Control of Dam 
Reservoir by Conjugate Gradient and Finite Element 
Methods; Numerical Simulation of Three-Dimensional 
Viscous Flow around a Submersible Body; Recent De- 
velopments in a Ship Stern Flow Prediction Code; 
Computation of a Free Surface Flow around an Ad- 
vancing Ship by the Navier-Stokes Equations; Finite- 
Difference Simulation of a Viscous Flow about a Ship 
of Arbitrary Configuration; Numerical Evaluation of a 
Ship’s Steady Wave Spectrum; Ship Wave Ray Trac- 
ing Including Surface Tension; Numericai Calculations 


of the Viscous Flow over the Ship Stern by Elliptic and 
Partially Parabolic Navier-Stokes Equations; Numeri- 
cal Simulation of Viscous Flow around Practical Hull 
Form; Pressure Transients in Transitional Boundary 
Layer over a Solid Surface; Large se Pomme by 
— Finite Difference Method and Computation of 
the Flow past Shiplike Hulls. Keywords: Symposia, 
Japan. (JHD) 


052,788 

AD-A222 709/8/GAR PC A08/MF A01 
Naval Postgraduate School, Monterey, CA. 

Guidance and Control System for an Autonomous 
Vehicle. 

Master’s thesis. 

M. J. Cloutier. Jun 90, 161p 


The Naval Postgraduate School (NPS) is currently in- 
volved in a long-term project to investigate and devel- 
op real-time control software, artificial intelligence, 
computer architecture and control systems theory as 
they pertain to U.S. Navy autonomous vehicle pro- 
grams. !n support of this goal, the NPS is currently de- 
signing and fabricating a testbed autonomous under- 
water vehicle. This work describes the design, devel- 
opment, and testing of a Guidance Subsystem for this 
testbed vehicle which uses portions of cubic spirals as : 
the desired path to follow between waypoints. In addi- 
tion, data translation firmware and real-time software 
for the control surfaces and main motors is designed, 
implemented and tested. The process of selecting and 
implementing an appropriate computer architecture in 
support of these goals is also discussed and detailed, 
along with the choice of associated computer hard- 
ware and real-time operating system software. (rh) 


052,789 

AD-A223 002/7/GAR PC A03/MF A01 
Admiralty Marine Engineering Establishment, Gosport 
(England). 

Deck Wetness and Extreme Motions Experiments: 
An Investigation into Establishing Reliable Statis- 
tics for Rare Events. 

P. Crossland, and A. R. Lloyd. Feb 90, 34p ARE- 
TR90301, DRIC-BR-113362 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


Experiments to establish reliable statistics for rare 
events such as deck wetness have been carried out at 
Haslar. A model of the S-175 container ship was 
tested at one speed in irregular head waves (one wave 
spectrum, different time histories). The results suggest 
that a minimum total run length of 200 model lengths is 
required before a reasonably reliable estimate of the 
deck wetness frequency can be obtained. Three hun- 
dred would represent good practice. Keywords: Ship 
models; Ship hull forms; ITTC wave spectrum; Water 
waves; Container ships; Slamming; Ship bow motion; 
Ship decks. Great Britain. (edc) 


052,790 

AD-A223 042/3/GAR PC A06/MF A01 
Naval Postgraduate School, Monterey, CA. 

Study of 3-D Visualization and Knowledge-Based 
Mission Planning and Control for the NPS Model 2 
Autonomous Underwater Vehicle. 

Master’s thesis. 

R. C. Rogers. Dec 89, 115p 


Specific tasking/total military mission concepts for 
subsea tasks have been developed that demand sub- 
stantially more endurance and range than can be pro- 
vided by manned submersibles and remotely operated 
vehicles, respectively. Small autonomous unmanned 
systems can provide the best combination of speed, 
endurance, range, depth capacity, and flexibility 
needed to make these concepts realizable. As the U.S. 
military has continued to identify more and more tasks 
that can be performed by autonomous systems, the 
NPG has heightened its research efforts to develop an 
experimental autonomous underwater vehicle (AUV) 
to address these requirements. A series of NPS AUV 
simulation systems have been developed that couple 
knowledge-based mission planning and control sys- 
tems with 3-D visualization (graphics) workstations 
that communicate across an interprocess communica- 
tions network. Development of these simulation sys- 
tems have produced an extremely useful ‘laboratory 
environment’ for rapid prototyping of AUV planning, 
navigation, and control subsystems software. This 
thesis updates and extends the formats of functionality 
of the simulation systems to include a Mission Plan- 
ning and Control Workstation as a prototype for use 





aboard AUV deployment vessels, upgrades mission 
profiles, and incorporates improvements to the soft- 
ware interface between the mission planning and con- 
trol subsystem and the 3-D visualization subsystem. 
Keywords: Three dimensional display systems; Inter- 
active graphics; Theses.(edc) 
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PB90-248923/GAR PC A03/MF A01 
Centre for Polymeric Materials TNO, Delft (Nether- 
lands). Physics Dept. 

Tests on the Filling of Dry Tanks in Ships. 

T. T. de Beer. 13 Mar 90, 27p REPT-199/90 
Sponsored by Stichting Coordinatie Maritiem Onder- 
zoek, Rotterdam (Netherlands). 


Tests are conducted on two schemes for the filling of 
dry tanks in ships: foam pellets stowed in bags, and 
blocks of foam. The tests concern the ease of the fill- 
ing method, and the fire behavior. To judge the ease of 
the scheme, filling tests have been conducted on a 
container standing on end. From these tests it appears 
that the scheme using foam blocks is the most easy to 
execute. Laboratory tests have been conducted on the 
foam to determine its fire characteristics. From these it 
can be concluded that the filling does not contribute to 
the hazards of fire aboard a ship, provided sufficient 
precautions have been taken. This is confirmed by 
tests on the filled container. 
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PB90-249152/GAR PC A03/MF A01 

Instituut TNO voor Bouwmaterialen en Bouwconstruc- 

> Delft (Netherlands). Centrum voor Brandveiligh- 

eid. 

Computer Model for Temperature Distribution Cal- 

bo gua in Insulated GRP-Pipes during Fire Condi- 
ions. 

Nov 88, 27p TNO-IBBC-B-88-449 

Sponsored by Stichting Coordinatie Maritiem Onder- 

zoek, Rotterdam (Netherlands). 

North American Continent sales only. All others Na- 

tional Foundation for Co-ordination of Maritime Re- 

search, P.O. Box 21873-3001 AW Rotterdam, The 

Netherlands. 


In order to evaluate different alternatives for protecting 
glassfiber reinforced plastic (GRP) pipes under fire 
conditions and to study the behavior of GRP pipes in- 
suiated with different materials when heated according 
to a SOLAS type fire, a computer simulation model has 
been developed by the Technical Center for Fire Pre- 
vention TNO, for the National Foundation for the Co- 
ordination of Maritime Research in the Netherlands. 
The model is based on a finite difference calculation 
method. The model can solve one-dimensional tran- 
sient heat transport problems for circularly symmetri- 
cal geometries. A fire resistance test carried out on a 
GRP-pipe (wall thickness 10 mm and insulated with 25 
mm Pumica) has been simulated using the numerical 
model. Data from the fire resistance test have been 
used to estimate Pumica and GRP lamda-values. In 
the fitting procedure water evaporation has been ex- 
cluded (worst case). 


052,793 

PB90-249160/GAR PC AO5/MF A01 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). Centrum voor Brandveiligh- 
eid. 

Fire Endurance of Horizontal GRP-Pipe Systems 
Including Bulkhead Penetration. 

L. Twilt, and P. W. van de Haar. Jun 88, 88p TNO- 
IBBC-B-87-733 

Sponsored by Stichting Coordinatie Maritiem Onder- 
zoek, Rotterdam (Netherlands). 

North American Continent sales only. All others Na- 
tional Foundation for the Co-ordination of Maritime Re- 
search, P.O. Box 21873-3001 AW Rotterdam, Nether- 
lands. 


For the National Foundation for the Coordination of 
Maritime Research in the Netherlands, the Technical 
Center for Fire Prevention TNO has carried out experi- 
mental paps ss into the behavior of gas filled 
glassfiber reinforced plastic (GRP) pipes, protected 
with Phenol foam (thickness 40 mm) and penetrating a 
A60-bulkhead, exposed to Solas fire conditions. The 
basic aim of the investigations was to demonstrate 
that for the horizontal GRP-pipe system including two 
types of penetrations, a fire resistance of 60 minutes 
can be achieved. From the test results it is concluded 
that with both types of penetration a fire resistance of 
60 min. is feasible. 


OCEAN TECHNOLOGY & ENGINEERING 
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PB90-249194/GAR PC A05/MF A01 


Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
by Delft (Netherlands). Centrum voor Brandveiligh- 


eid. 

Effect of Joints on the Fire Resistance of Protect- 
ed Glassfibre Reinforced Plastic Pipes Filled with 
Stagnant Water or Gas. 

+ “aaaae and L. Twilt. c1986, 88p TNO-IBBC-B-86- 
Sponsored by Stichting Coordinatie Maritiem Onder- 
zoek, Rotterdam (Netherlands). 


In cooperation with Shell International Marine, the 
Technical Center for Fire Prevention TNO has carried 
out experimental investigations into the behavior of 
gas and water filled protected glassfiber reinforced 
plastic (GRP) pipes with joints, exposed to fully devel- 
oped fire conditions. The basic aim of the investiga- 
tions was to demonstrate that for GRP-pipes with 
joints, a fire resistance of 60 minutes can be achieved. 
The following joints have been investigated: Spigot 
socket/O-ring; flanged joint; glued joint; mechanical 
coupling. From the test results, it is concluded that 
commonly used joints can be protected in such a way 
that a fire resistance of 60 minutes for both gas and 
water filled pipes can be obtained, provided that the 
pipes are also sufficiently insulated. 


052,795 

PB90-249954/GAR PC A08/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Naval Architecture and Marine Engineering. 

Ice Impact Model Tests for Three Bow Forms of a 
— Volume 1. Short Analysis of the Test Re- 
sults. 

K. Riska, J. Kaemaeraeinen, and M. Haenninen. 
1990, 168p ISBN-951-22-0176-3, M-96 

Sponsored by Winter Navigation Research Board, 
Stockholm (Sweden). 


In summer 1987 a project was initiated in the Laborato- 
ry of Naval Architecture and Marine Engineering in 
Helsinki University of Technology, where fundamental 
phenomena of ship-ice interaction are to be studied 
(Riska 1988). The main goal of the whole project is to 
build a mathematical model for ship-ice interaction. 
The purpose of this test series is to generate model 
test data, which can be used to verify the results of 
theoretical calculations. The report aims at presenting 
the measurement system and obtained results in 
detail. An analysis of measured and calculated results 
is done separately. 
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PB90-249962/GAR PC A16/MF A02 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Naval Architecture and Marine Engineering. 

Full Scale Observations of Ship-ice Contact: Re- 
= from Tests Series Onboard IB SAMPO, Winter 
K. Riska, H. Rantala, and A. Joensuu. 1990, 360p 
ISBN-951-22-0165-8, M-97 

Color illustrations reproduced in black and white. 


Ice indentation tests were conducted in Spring 1988 by 
crushing ice samples in the laboratory. The measure- 
ments were comprised of visual observations of the 
contact zone and recording of time histories of contact 
pressure. A summary of these tests is presented. The 
full scale tests were done with the same apparatus as 
the laboratory tests mounted on an icebreaker. 


052,797 
PB90-250614/GAR 
(Order as PB90-250598/GAR, PC en 
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Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Development of Deep Submergence Research Ve- 
hicle ‘SHINKAI 6500’. 

N. Nanba. c1990, 11p 

Text in Japanese. 

Pub. in Mitsubishi Juko Giho, v27 n2 p143-152 1990. 


‘SHINKAI 6500’, a manned submersible research vehi- 
cle for Japan Marine Science and Technology Center 
(JAMSTEC), dived successfully to 6 527m in sea trials 
and was delivered to JAMSTEC in Nov. 28, 1989. The 
vehicle can dive to 6 500m and explore the slopes of 
deep trenches around Japan. The vehicle is small in 
size and light in weight, has excellent maneuverability 
and advanced capability in its research and observa- 
tion systems. The paper presents the technology and 
design features of ‘SHINKAI 6500’. 
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PB90-250846/GAR PC A05/MF A01 
Instituut TNO voor Werktuigkindige Constructies, Delft 
(Netherlands). 

Modular Ship Maneuvering Models. 

|. Onassis, and D. ten Hove. 1988, 77p 

Prepared in cooperation with Maritiem Research Inst. 
Nederland, bite same Sponsored by Stichting 
Pg Maritiem Onderzoek, Rotterdam (Nether- 
ands). 

U.S., Canada and Mexico sales only. All others refer to 
National Foundation for the Co-ordination of Maritime 
Research, P.O. Box 21873-3001 AW Rotterdam, The 
Netherlands. 


To solve problems concerning the differences and val- 
idation of mathematical maneuvering models, the 
study presents a systematic set-up and description of 
a modular maneuvering model, based on physics. A 
number of modules are defined on different levels and 
their in- and output is described. Two examples of ma- 
neuvering models are given as an illustration of the 
generality of this set-up. Also, a general sei-up and de- 
scription of methods for the determination of model 
coefficients is given, this in relation to the modular 
model. It can be concluded that this systematic set-up 
offers many advantages in the understanding and use 
of maneuvering models and also that it opens possibili- 
ties to incorporate new techniques for validation and 
identification. (Copyright (c) TNO/IWECO, 1988.) 
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PB90-251612/GAR PC A04/MF A01 

Instituut TNO voor Bouwmaterialen en Bouwconstruc- 

ties, Delft (Netherlands). Centrum voor Brandveiligh- 

eid. 

Effect of Joints on the Fire Endurance of Gilass- 

ba Reinforced Plastic Pipes with Stagnant 
ater. 

J. Dekker, and L. Twilt. 1990, 56p TNO-IBBC-B-85- 

52 

Sponsored by Stichting Coordinatie Maritiem Onder- 

zoek, Rotterdam (Netherlands). 

North American Continent sales only. All others Na- 

tional Foundation for the Co-ordination of Maritime Re- 

search, P.O. Box 21873-3001, AW Rotterdam, The 

Netherlands. 


Research on the behavior of fire exposed glassfiber 
reinforced plastic (GRP) pipes is currently underway at 
the Technical Center for Fire Prevention TNO, for the 
National Foundation for the Coordination of Maritime 
Research in the Netherlands. The first part of the re- 
search which has been carried out in 1983 was solely 
devoted to pipes without joints. In the present study 
the effect of joints is evaluated. To this aim it appeared 
to be necessary to improve the testing method. 
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PB90-251620/GAR PC A03/MF A01 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). Centrum voor Brandveiligh- 
eid. 

Note on the Chosen Fire Endurance Test Proce- 
dure for GRP-Pipes on Board Ships. 

L. Twilt, and J. Dekker. 1990, 14p TNO-IBBC-B-85- 


56 

Sponsored by Stichting Coordinatie Maritiem Onder- 
zoek, Rotterdam (Netherlands). 

North American Continent sales only. All others Na- 
tional Foundation for the Co-ordination of Maritime Re- 
search, P.O. Box 21873-3001 AW Rotterdam, The 
Netherlands. 


Important criteria for the quality of any (fire) test 
method are functional relevancy; consistency with 
other fire tests having similar functional backgrounds; 
simplicity; reproducibility and repeatability. Criterion A 
is to be evaluated on basis of both the proper operat- 
ing and fire conditions to be expected on board ships. 
To evaluate criterion B, common practice in related 
fields of fire testing should be taken into account. In 
this note, criteria A, B will be reviewed in detail in the 
scope of the present study on fire endurance of glass- 
fiber reinforced plastic (GRP) pipes. Where appropri- 
ate, the criterion of simplicity will be referred to. 
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Fire Endurance of Giassfibre Reinforcement Plas- 


tic Pipes. 
Jan 84, 65p TNO-IBBC-B-84-4 

by Stichting Coordinatie Maritiem Onder- 
zoek, Rotterdam (Netherlands). 
Available only in U.S., Canada and Mexico. All others 
National Foundation for the Co-ordination of Maritime 
Research in the Netherlands, P.O. Box 21873-3001 
AW Rotterdam, The Netherlands. 


Pipe systems on board ships are normally manufac- 
tured in steel. The application of glassfiber reinforced 
plastic (GRP) pipe systems in ship building offers, 
compared to steel pipes, several advantages such as 
light weight and a good corrosion resistance. An 
aspect which should be further evaluated is the behav- 
ior of GRP-pipes under fire exposure. The Technical 
Center for Fire Prevention TNO has carried out an ori- 
entating investigation regarding the behavior of fire ex- 
posed GRP-pipes under various loading conditions. In 
the report the results of this investigation which include 
both the experiments and a theoretical analysis are 
presented. 


052,802 

PB90-253915/GAR PC A04/MF AO1 
Instituut TNO voor Werktuigkindige Constructies, Delft 
(Netherlands). 

Maintenance Management: Orientation Phase. 

A. M. H. van de Burgt. c1988, 61p IWECO-5167118- 
88-1 

See also PB90-253923. Sponsored by Stichting Coor- 
dinatie Maritiem Onderzoek, Rotterdam (Netherlands). 
U.S., Canada and Mexico sales only. All others refer to 
National Foundation for the Co-ordination of Maritime 
Research, P.O. Box 21873-3001 AW Rotterdam, The 
Netherlands. ; 


The study consisted of a limited literature survey fol- 
lowed by discussions with a number of shipowners. 
From the literature survey it was learned that in the 
process of ultimately introducing an automatic mainte- 
nance management system (AMMS) on board ships, 
four different phases can be distinguished: (1) the in- 
troduction of a maintenance system existing of simple 
logical maintenance routines; (2) the automation of the 
maintenance system of phase 1 and the integration of 
the system with stock control and purchasing; (3) inte- 
gration of the maintenance system described in phase 
2, with a condition monitoring system and introduction 
of trend-analysis techniques; (4) integration of the 
system with voyage planning and voyage calculation 
modules. At the moment research in maintenance 
management systems concentrates on phase (3). 
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PBS0-253923/GAR PC A04/MF A01 
Instituut TNO voor Werktuigkindige Constructies, Delft 
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Maintenance Management: Process Parameters 
and Sensors. 

B. W. Jaspers. c1989, 53p IWECO-5167124-89-1 

See also PB90-253915. Sponsored by Stichting Coor- 
dinatie Maritiem Onderzoek, Rotterdam (Netherlands). 
U.S., Canada and Mexico sales only. All others refer to 
National Foundation for the Co-ordination of Maritime 
Research, P.O. Box 21873-3001 AW Rotterdam, The 
Netherlands. 


The main objective of the study reported here is to 
make an inventory of the process parameters used on 
board ship with which the performance and the condi- 
tion of various ship machinery, in particular the main 
and auxiliary engines, can be assessed; and the sen- 
sors needed to measure the process parameters and 
the experience gained with these sensors. The re- 
quired information was collected using a question- 
naire. This questionnaire has been designed in coop- 
eration with the participants in the EC COST-308 (Eu- 
ropean Cooperation in the field of Scientific and Tech- 
pod Research) program Maintenance Management 
of Ships. 
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PBS0-254475 Not available NTIS 
National Bureau of Standards (NEL), Gaithersburg, 
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Stiffness Study of a Parallel Link Robot Crane for 
Shipbuilding Applications. 

Final rept. 

N. G. Dagalakis, J. S. Albus, B. L. Wang, J. Unger, 
and J. D. Lee. 1988, 9p 

Pub. in Proceedings of International Offshore Mechan- 
ics and Arctic Engineering Symposium (7th), Houston, 
TX., February 7-12, 1988, p29-37. 
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The report describes the first phase of an effort to de- 
velop a robot crane for shipbuilding applications. The 
focus of this phase is on the study of the stiffness char- 
acteristics of this robot as a function of its geometry 
payload and height. A brief description of the design of 
the main part of the robot crane consisting of a six wire 
parallel link manipulator is given. The stiffness of the 
manipulator to side loads and moments was studied. 
The nonlinear and linearized mathematical model of 
the manipulator stiffness matrix is derived. Stiffness 
measurement tests were conducted using a small size 
laboratory model. The results of these tests for various 
external loads, heights, and payloads are given. Com- 
puter simulation and theoretical results are also dis- 
cussed. 


Marine Geophysics & Geology 


052,805 

AD-A223 102/5/GAR PC AQ3/MF A01 
California Univ., Santa Barbara. Marine Science Inst. 
Evolution of Overlapping Spreading Centers: A 
SeaMARC II Investigation. 

Final rept. 

K. C. MacDonald. 7 Jun 90, 12p 

Contract N00014-89-J-1029 


During a major SeaMARC I! expedition in May-June 
1987 we mapped all the overlapping spreading centers 
(OSCs) north of the equator, between 8 and 18 deg N, 
and all their related off-axis scars. With this areal cov- 
erage of sidescan sonar and bathymetric data we doc- 
ument the current status and the evolutionary path of 
these discordant zones over the last one million years. 
The collection of this coverage high resolution sonar 
data allows us to characterize zones of normal and 
anomalous bottom roughness, which can be related to 
the near-axis geological processes which created 
them. We have completed the following tasks: (1) 
complete analysis of tectonic and magnetic data for 
the 11 deg 45’N survey (11 deg 20’N to 12 deg 30’N); 
(2) the nature of faulting on mid-ocean ridges based 
primarily on SeaMARC I! data from our ONR cruise; (3) 
creation of final 50 m contour interval maps for 8 -18 
deg N merging SeaMARC II data with existing Sea 
Beam data. Also included is a reprint entitled ‘The Mid- 
Ocean Ridge’. Keywords: Seafloor spreading; Ocean 
ridges; Faults geology. (EDC) 
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Subduction zone tectonic studies to develop con- 
cepts for the occurrence of sediment subduction 
(Phase 2): Volume 1. Final report. 

Progress rept. 

J. Payne, B. Bandy, S. Altis, M. C. Lee, and S. F. 
Dwan. Feb 89, 240p DOE/MC/20213-2816-Vol.1 
Contract AC21-83MC20213 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This is volume one of three volumes. The objectives of 
this study represent a continuation and refinement of 
the objectives addressed in Phase |. This study fo- 
cuses on trying to define the tectonics of sediment 
subduction at the trench axis through the use of ac- 
cepted plate tectonic principles and the application of 
new subduction theory. The fundamental methods in- 
clude: (1) compilation of all available bathymetric data 
from our Global Marine Geophysical Data Collection 
for all major ocean trenches, (2) generation of stacked 
bathymetric profiles and corresponding navigational 
maps, and structural maps, (3) selection and analysis 
of appropriate seismic reflection and refraction profiles 
and additional supporting data such as side-scan 
sonar, SEABEAM, magnetic, gravity and drilling data, 
and (4) detailed study of selected trench regions in 
which data quality and/or quantity is exceptional. 
Phase II of this project represents a unique compilation 
and synthesis of existing data for the world’s deep 
ocean trenches. The analysis of data and discussion 
of results in the context of current literature aids our 
understanding of the sediment distribution and nature 
of sediment deformation through various stages of 
plate convergence, the determination of whether sedi- 
ments are subducted or accreted, and the evaluation 
of the controlling factors for sediment subduction and/ 
or accretion. A discussion is included on forearc petro- 


leum and natural gas hydrate resource potential. 128 
figs. 
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Subduction zone tectonic studies to develop con- 
cepts for the occurrence of sediment subduction 
(Phase 2): Volume 2. Final report. 

Progress rept. 

J. Payne, B. Bandy, S. Altis, M. C. Lee, and S. F. 
Dwan. Feb 89, 321p DOE/MC/20213-2816-Vol.2 
Contract AC21-83MC20213 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objectives of this study represent a continuation 
and refinement of the objectives addressed in Phase 
1. This study focuses on trying to define the tectonics 
of sediment subduction at the trench axis through the 
use of accepted plate tectonic principles and the appli- 
cation of new subduction theory. The fundamental 
methods include: (1) compilation of all available bathy- 
metric data from our Global Marine Geophysical Data 
Collection for all major ocean trenches, (2) generation 
of stacked bathymetric profiles and corresponding 
navigational maps, and structural maps, (3) selection 
and analysis of appropriate seismic reflection and re- 
fraction profiles and additional supporting data such as 
side-scan sonar, SEABEAM, magnetic, gravity and 
drilling data, and (4) detailed study study of selected 
trench regions in which data quality and/or quantity is 
exceptional. Phase 2 of this project represents a 
unique compilation and synthesis of existing data for 
the world’s deep ocean trenches. The analysis of data 
and discussion of results in the context of current liter- 
ature aids our understanding of the sediment distribu- 
tion and nature of sediment deformation through vari- 
ous stages of plate convergence, the determination of 
whether sediments are subducted or accreted, and the 
evaluation of the controlling factors for sediment sub- 
duction and/or accretion. A discussion on petroleum 
and natural gas hydrate resource potential is included. 
(ERA citation 15:032169) 
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The objectives of this study represent a continuation 
and refinement of the objectives addressed in Phase 
1. This study focuses on trying to define the tectonics 
of sediment subduction at the trench axis through the 
use of accepted plate tectonic principles and the appli- 
cation of new subduction theory. The fundamental 
methods include: (1) compilation of all available bathy- 
metric data from our Global Marine Geophysical Data 
Collection for all major ocean trenches, (2) generation 
of stacked bathymetric profiles and corresponding 
navigational maps, and structural maps, (3) selection 
and analysis of appropriate seismic reflection and re- 
fraction profiles and additional supporting data such as 
side-scan sonar, SEABEAM, magnetic, gravity and 
drilling data, and (4) detailed study of selected trench 
regions in which data quality and/or quantity is excep- 
tional. Phase 2 of this project represents a unique 
compilation and synthesis of existing data for the 
world’s deep ocean trenches. The analysis of data and 
discussion of results in the context of current literature 
aids our understanding of the sediment distribution 
and nature of sediment deformation through various 
stages of plate convergence, the determination of 
whether sediments are subducted or accreted, and the 
evaluation of the controlling factors for sediment sub- 
duction and/or accretion. A major emphasis in our 
analysis of the data was to try and map the seaward- 
of-the-trench distribution of faults and associated sur- 
face roughness. Illustrations and an extensive bibliog- 
raphy are included in the report. (ERA citation 
15:032170) 
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Investigation of OBS Bottom-Coupling Character- 
istics and Excess Noise. 
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1 Jun 90, 3p 

Contract N00014-89-C-0081 

Prepared in cooperation with Oregon Station Univ. 


The scientific objectives of this research were to per- 
form coupling/noise OBS field tests designed to pro- 
vide quantitative estimates of the coupling distortion 
and excess noise to be expected from high quality 
newly designed OBS’s; to provide data required for 
transfer functions to compensate for the coupling dis- 
tortion; and to suggest further improvements in instru- 
mentation design and deployment procedures. The 
specific objectives of this contract were to organize 
and conduct field test and analyses of the bottom cou- 
pling characteristics and excess noise of new and ren- 
ovated ocean-bottom seismographs. This research 
was in support of the instrument development being 
conducted under the ONR Accelerated Research Initi- 
ative (ARI) on ULF/VLF Ocean Seismo-acoustics. Re- 
search conducted under this contract included plan- 
ning, preparation for, and conduct of the November 
field tests. Keywords: Ocean-bottom seismographs, 
ie coupling; OBS-excess noise, OBS operational 
ield tests. 
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Compressional Wave/Shear Wave Seismo-Acous- 
tic Probe. 

Final technical rept. 

T. E. Owen. 30 Apr 90, 45p 
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The prototype seismo-acoustic probe represents the 
first version of a self-penetrating seabed probe system 
designed to measure the compressional and shear 
wave parameters of the seabed sediment. Several 
new and untried technical features and operating con- 
cepts were incorporated in this design to achieve the 
desired measurement objectives. Taking these broad 
factors into account, the basic probe system design 
has good technical merit and a very good potential for 
becoming a practical and productive seabed probe 
which can be improved and developed for widespread 
use. The initial shipboard and seabed tests revealed 
that certain physical or features of the prototype 
model should be modified to improve the ruggedness 
and reliability of assembly and operation. Other design 
features associated with the acoustical performance 
of the probe must undergo revision in order to achieve 
productive seismo-acoustic measurement results. The 
prototype probe system has provided an excellent test 
bed by which the overall application concept could be 
tested and evaluated. Based upon the test results from 
the first sea trials, this equipment has the potential to 
be modified to incorporate certain necessary and de- 
sirable changes and to be used as the basis for further 
tests and perfection of the self-penetrating seabed 
measurement technique. (jhd) 


052,811 

AD-A222 933/4/GAR 
Rondout Associates, Inc., Stone Ridge, NY. 
Experiments and Analysis of Data on Shear Wave 
Propagation in Shallow Water Sediments. 

Final rept. 11 Jan 88-30 May 90. 

G. H. Sutton. 1 Jun 90, 37p 

Contract N00014-88-C-0238 


PC A03/MF A01 


This research is to determine the physical parameters 
that control acoustic propagation in shallow water and 
their relationship to geological structure and process- 
es to improve acoustic monitoring capability. Specific 
objectives were to develop instrumentation, field, pro- 
cedures, and data inversion methods required for effi- 
cient high resolution determination of elastic param- 
eters of bottom sediments as functions of depth and 
location, and to evaluate effects of lateral heterogene- 
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ity and anisotropy. Bottom mounted sources and re- 
ceiving arrays were developed to effectively produce 
and record both longitudinal (P/SV, Rayleigh, Stone- 
ley/Scholte) wave and transverse (SH, Love) wave re- 
flection/refraction data. The shear generating sources 
used are designed to produce starboard pairs empha- 
size longitudinal energy; differenced pairs emphasize 
transverse energy. A thirty element digital accelerome- 
ter/hydrophone array also was developed and used. 
The elements of the array were also developed and 
used. The elements of the array have one meter spac- 
ing; each consisting of three orthogonal accelero- 
meters (flat from 2 to 500 Hz), a hydrophone and a 
vertical direction sensor. Each of the 4 components 
recorded produces unique data that provide additional 
information on wave type, velocity/attenuation struc- 
ture, scattering, lateral heterogeneity, anisotropy, and 
instrument-bottom coupling (possible = distor- 
tion). This research has demonstrated that high resolu- 
tion longitudinal and transverse mode shear data can 
be obtained in shallow water regions and inverted to 
obtain shear velocity/attenuation vs. depth models. 


(jhd) 


052,812 

AD-A223 243/7/GAR PC A07/MF A01 
Woods Hole Oceanographic Institution, MA. 

Arctic Environmental Drifting Buoy (AEDB) Report 
of Field Operations and Results: August 1987 - 
April 1988. 

Technical rept. 

S. Honjo, R. Krishfield, and A. Plueddemann. Jan 90, 
137p Rept no. WHOI-90-02 

Contracts N00014-87-J-1288, N00014-88-J-1288 


We deployed an AEDB on 4 August 1987 at 86 deg 7’ 
N, 22 deg 3’ E on a large 3.7 m thick ice island. Major 
components were a 147 cm diameter surface float 
housing ARGOS transmitters and a data logger for ice- 
profiling thermistors, and a 125 m long mooring line 
attached to the sphere and fed through a 1 m diameter 
ice hole. Along the mooring were deployed 2 fluoro- 
meters, conductivity and temperature loggers, an 
Acoustic Doppler Current Profiler (ADCP), a current 
meter, and a time-series sediment trap/micro-filter 
pump/transmissometer unit. The AEDB proceeded 
southwesterly with the Transpolar Drift at an average 
speed of 15.3 km/day, with a maximum speed of 88.8 
km/day. On 2 Jan 1988, the AEDB dropped into the 
water while passing through the Fram Strait and for the 
remaining drift period was either free-floating on the 
water surface or underneath sea ice. Throughout this 
period, the transmitters onboard successfully transmit- 
ted position, temperature, and strain caused by ice on 
the sphere. Although the sediment trap package was 
lost, valuable data was collected by the other instru- 
ments throughout the experiment. The ice thermistor 
data was used to determine oceanic heat flux, while 
continuous ADCP observations over the Yermak Pla- 
teau provided a wealth of information for understand- 
ing internal waves in the ice-covered ocean. The buoy 
was recovered on 15 April 1988 at 65 deg 17’ N, 31 
deg 38’ w, off southeastern Greenland, completing 
3,900 km of drift in 255 days. (EDC) 


052,813 

MIC-90-03339/GAR MF E01 
Memorial Univ. of Newfoundland, St. John’s. Centre 
for Cold Ocean Resources Engineering. 

Memorial University of Newfoundland. Centre for 
yo Resources Engineering: Annual report 
1 . 


c1986, 15p 
Microfiche only. 


Annual report of the Centre, giving an overview of ac- 
tivities for the year, with more detailed information on 
projects in ice properties, iceberg temperatures, 
remote sensing, and seabed properties at Hibernia. A 
financial statement is included. 


052,814 

N90-21438/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Remote Sensing Applied to Sea Water Quality Re- 
searches in Coastal Regions: A Review. 

C. Zuccarifernandesbraga, and M. Demouraabdon. 
Sep 89, 20p INPE-4935-PRE/1425 

In Portuguese; English Summary. Presented at the 3rd 
Congresso Brasileiro de Defesa Do Meio Ambiente, 
Rio de Janeiro, Brazil, 24-28 Jul 1989. 


Research on water quality in coastal areas with remote 
sensing data utilization is examined. Water quality pa- 


052,817 


Physical & Chemical Oceanography 


rameters which give better correlations with 

data obtained by satellites are presented. Methods for 
treatments and analyses of data used for monitoring 
= types of pollution in coastal areas are dis- 
cussed. 


052,815 


PB90-247735/GAR PC E03/MF E03 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
- Bilthoven (Netherlands). 

esultaten van de in 1986 Uitgevoerde Activiteits- 
Meti van (21) Po en Andere Natuurlijke Radio- 
Nucl in Gecen Water en Zwevend 
Slib, Afkomstig uit de Nederlandse Kust- en Bin- 
nenwateren (Results of the A Measurement 
Performed in 1986 of (210)Po and Other Natural 
Nuclides in Cen Water and Suspended 
a from the Dutch Coastal and Inland Water- 
ways). 
P. Glastra, F. C. M. Mattern, and H. W. Koester. Nov 
89, 25p RIVM-248476003 
Text in Dutch; summary in English. 
U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


The report presents the results of the activity-meas- 
urements, performed in 1986, of (210)Po, (210)Pb, 
(226)Ra, (230)Th, (228)Th and (232)Th in centrifuged 
water and suspended matter (residue of the centrifu- 
gation) from the Dutch coastal waters and inland wa- 
terways. The amount of suspended matter per cu m is 
also determined. This content is ranging from 0.64- 
91.46 g/cu m. In addition the nded matter sam- 
ples are further investigated for Al. This content is 
ranging from 0.81-5.74%. The results implies that the 
activities of the radionuclides widely differ and the 
(228)Th- and (232)Th activities are much lower than 
the (210)Po-, (210)Pb-, (226)Ra- and (230)Th activi- 
ties. The activity levels and the distribution of these 
nuclides in the aquatic environment are discussed in 
more detail in the report ‘Exploratory examination of 
Polonium-210 and other natural radionuclides in Dutch 
aquatic ecosystems’ (final report of all the involved in- 
stitutes RIVM, NIOZ, ECN, RIVO and DIHO). 


052,816 


PB90-249970/GAR PC A05/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Naval Architecture and Marine Engineering. 

Results from Tests on Extrusion of Crushed Ice. 
J. Tuhkuri, and K. Riska. 1990, 86p ISBN-951-22- 
0202-6, M-98 

Color illustrations reproduced in black and white. Pre- 
pared in cooperation with National Research Council 
of Canada, Ottawa (Ontario). Inst. for Research in 
Construction. Sponsored by Winter Navigation Re- 
search Board, Stockholm (Sweden). 


Laboratory tests have been conducted in which 
crushed ice was compressed between an ice platen 
and a steel platen. Extrusion of crushed ice was inves- 
tigated. The possible effects of the moving crushed ice 
on the surface of the uncrushed ice were studied. Two 
ice crushing tests were conducted with wedge type ice 
samples. Two theoretical extrusion models were re- 
viewed, a Mohr-Coulomb material model and a viscous 
fluid model, and their results were compared to the ex- 
perimental results. The Mohr-Coulomb material model 
fits the test data better than the viscous fluid model. 


052,817 


PB90-252172/GAR PC A03/MF A01 
National Marine Fisheries Service, Woods Hole, MA. 
Northeast Fisheries Center. 

Surface and Bottom Temperature Distribution for 
the Northeast Continental Shelf. 

Technical memo. 

D. G. Mountain, and T. J. Holzwarth. Dec 89, 39p 
NOAA-TM-NMFS-F/NEC-73 


Horizontal distributions of expected or mean surface 
and bottom temperatures on the Northeast Continen- 
tal Shelf from Cape Hatteras to the Gulf of Maine are 
presented for the beginning and middle of each month. 
Data used to generate these distributions are from the 
period 1977-87. The distributions, therefore, represent 
an 11-year mean annual temperature cycle. Horizontal 
distributions of the interannual variability in tempera- 
ture within the 11-year period are also presented. 


October 15,1990 269 





OCEAN TECHNOLOGY & ENGINEERING 
Physical & Chemical Oceanography 


052,818 

PB90-252263/GAR PC E06/MF E06 
Cabinet d’Etudes Techniques industrielles et d’Innova- 
tions Scientifiques, Aix-en-Provence (France). 
Modelisation Hydrodynamique de _ |’Atlantique 
Nord-est (Hydrodynamic Modeling of the North- 
east Atlantic. 


Final rept. 

P. M. Lehucher. Dec 89, 70p 

Text in French; suminary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


A group of civilian and military scientific experts in- 
volved in developing methods to analyze ocean ‘phys- 
ics’ and incorporate it into calculations of undersea 
acoustical propagation met to reflect on the technical 
and budget constraints of a prospective study to 
design a mathematical model for analyzing and pre- 
dicting ocean dynamics. The report presents their 

ifications sheet for an operational system of pre- 
dictive analysis, the scientific strategy implied, poten- 
tial research contractors, financial aspects, and their 
recommendations on coordination, chief contractors, 
short-term goals, etc. 


General 


052,819 

AD-A222 824/5/GAR PC A06/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
SBEACH: Numerical Model for Simulating Storm- 
Induced Beach Change. Report 2. Numerical For- 
mulation and Model Tests. 

Technical rept. 

M. Larson, N. C. Kraus, and M. R. Byrnes. May 90, 
120p Rept no. CERC/TR-89-9-2 

Prepared in collaboration with Lund Univ., Sweden. 
Inst. of Science and Technology. 


This report is the second in a series on the numerical 
model SBEACH (Storm-induced BEAch CHange). 
SBEACH calculates dune and beach erosion pro- 
duced by storm waves and water levels; bar formation 
and movement produced by breaking waves are also 
simulated. The model is empirically based and was 
originally developed from a large data set of net cross- 
shore sand transport rates and beach profile change 
observed in large tanks. The empirical formulation, 
model sensitivity tests, and a field validation case are 
described in Report 1. In the present report, Report 2, 
the capability of the model to simulate berm and dune 
erosion is evaluated using recently acquired field data 
from both US east and west coasts. Hypothetical 
storm events are also simulated to demonstrate model 
applicability and potential uses for predicting initial ad- 
justment of beach fill and its response to storm action, 
including poststorm recovery. A complete description 
of the mathematical formulation of the model is provid- 
ed with numerical algorithms comprising the solution 
scheme. Improvements of the model are also present- 
ed. The associated wave model has been generalized 
by using complete linear wave theory everywhere on 
the profile without shallow-water approximations, a ca- 
pability important in general applications for irregular 
bottom profiles subjected to waves of widely ranging 
characteristics. Refraction has been included, and an 
option is provided to randomize the wave input for 
better representing forcing conditions in the fietd. (jhd) 


052,820 

AD-A223 131/4/GAR PC A09/MF A02 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 


Design Memorandum, Gulfport Harbor, 
a Design Memorandum Number 1. Main 


J. L. Grandison. Mar 90, 194p Rept no. COESAM/ 
PDFC-89/03 
See also Appendix A, AD-A223 132. 


This report consists of an economic, engineering and 
environmental reanalysis of the proposed modifica- 
tions to the existing Federal project for commercial 
navigation at Gulfport Harbor, Mississippi. Improve- 
ments to the existing Federal project at Gulfport 
Harbor, Mississippi, were authorized by the Supple- 
mental Appropriations Act of Fiscal Year 1985 (PL 99- 
88 dated 15 August 1985). This Act was modified by 
the Water Resources Development Act (WRDA) of 
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1986 (PL 99-662 dated 17 November 1986), and fur- 
ther modified by the Water Resources Development 
Act of 1988 (PL 100-676 dated 17 November 1988). 
The authorization in the WRDA of 1986 provides for 
construction and maintenance of a project 36 feet 
deep by 300 feet wide in rong ong Sound, 38 feet 
deep by 400 feet wide through Ship Isiand Bar, reloca- 
tion of the Ship Island Bar channel 1,000 feet west of 
the present channel alignment with appropriate bend 
widening at each end, and a littoral drift impoundment 
basin 38 feet deep by 300 feet wide by 2,000 feet long 
opposite the western tip of Ship Island. (jhd) 


052,821 

AD-A223 132/2/GAR PC A23/MF A03 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

General Design Memorandum, Gulfport Harbor, 
Mississippi. Design Memorandum Number 1. Ap- 
pendix A. Economic Analysis. 

—" Mar 90, 534p Rept no. COESAM/PDFC- 
pe A to AD-A223 132. See also Appendix B, 
AD-A223 133. 


This report contains a detailed economic analysis for 
channel improvements at Gulfport Harbor. (jhd) 


052,822 

AD-A223 133/0/GAR PC A05/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

General Design Memorandum, Gulfport Harbor, 
Mississippi, Design Memorandum Number 1. Ap- 
pendix B. Hydrodynamics. 

J. L. Grandison, S. C. Knowles, and J. D. Rosati. Jun 
89, 77p Rept no. COESAM/PDFC-89/05 

Appendix B to AD-A223 132. See also Appendix C, 
AD-A223 134. 


This appendix contains the studies completed on the 
shoaling problems resulting from the westward migra- 
tion of ship island in Mississippi Sound. The study re- 
sults were used to aid in identifying the best channel 
alignment in the vicinity of Ship Island Pass. (jhd) 


052,823 

AD-A223 134/8/GAR PC A08/MF A01 
Corps of Engineers, Mobile, AL. Mobile Coastal Sec- 
tion. 

General Design Memorandum, Gulfport Harbor, 
oy ig Design Memorandum Number 1. Ap- 
pendix C. Geotechnical Report. 

J. L. Grandison, and S. Van Fleet. Jun 89, 170p Rept 
no. COESAM/PDFC-89/06 

Appendix C to AD-A223 132. See also Appendix D, 
AD-A223 135. 


This appendix considers all Geotechnical studies and 
data used to support the Studies for navigation im- 
provements at Gulfport Harbor. 


052,824 
AD-A223 240/3/GAR PC A23/MF A03 
Coastal Engineering Research Center, Vicksburg, MS. 
Bolsa _ o_o Proposed Ocean Entrance 
System dy. Report 3. Tidal Circulation and 
Transport Computer Simulation and Water Quality 
Assessment. Section 1. California Coastal Com- 
mission’s 1986 Certified Land Use Plan and Sec- 
ondary Alternative. 
Miscellaneous paper Oct 87-Dec 88. 
L. Z. Hales, S. L. Bird, B. A. Ebersole, and R. 
— Mar 90, 526p Rept no. CERC/MP-89-17-3- 

1 
See also Report 3, Section 2, AD-A223 241. Prepared 
in collaboration with Camp Dresser and McKee Inter- 
nation, Inc., Cambridge, MA. 


The State of California, State Lands Commission 
(SLC), is reviewing a plan for a new ocean entrance 
system as part of a multi-use project. This project in- 
volves both State and private property in the proposed 
development by SLC, Signal Landmark, and others. 
The project, located in the Bolsa Chica area of the 
County of Orange, California, includes navigational, 
commercial, recreational, and residential uses, along 
with major wetlands restoration. The County of Orange 
approved a Land Use Plan (LUP) in 1985 as part of the 
Local Coastal Program for Bolsa Chica in accordance 
with the California Coastal Act of 1976. This same LUP 
was certified by the California Coastal Commission 
(CCC) with conditions in 1986. Part of the LUP certifi- 
cation requirement to satisfy those conditions includes 


confirmation review of modeling studies of a navigable 
and non-navigable ocean entrance at Bolsa Chica. 
Keywords: Entrance channels, Marinas, Numerical 
simulation, aspen data, Tidal circulation, Tidal ve- 
locities, Water quality, Water surface, Wetlands. (JES) 


052,825 
AD-A223 241/1/GAR PC A11/MF A02 
Coastal Engineering Research Center, Vicksburg, MS. 
Bolsa Bay, California, Proposed Ocean Entrance 
System Study. Report 3. Tidal Circulation and 
Transport Computer Simulation and Water Quality 
Assessment. Section 2. Signal Landmark’s Pro- 
sed Secondary Alternative ‘The Lake Plan’. 
iscellaneous 4 Feb-Jun 89. 
L. Z. Hales, S. L. Bird, B. A. Ebersole, and R. 
brig Mar 90, 240p Rept no. CERC/MP-89-17-3- 
See also Report 3, Section 1, AD-A223 240. Prepared 
in collaboration with Camp Dresser and McKee Inter- 
nation, Inc., Cambridge, MA. 


The State of California, State Lands Commission 
(SLC), is reviewing a plan for a new ocean entrance 
system as part of a multi-use project. This project in- 
volves both State and private property in the proposed 
development by the SLC, Signal Landmark, and 
others. The project, located in the Bolsa Chica area of 
the County of Orange, California, includes navigation- 
al, commercial, recreational, and residential uses, 
along with major wetlands restoration. The County of 
Orange has my Ati a Land Use Plan (LUP), in 1985, 
as part of the Local Coastal Program for Bolsa Chica in 
accordance with the California Coastal Act of 1976. 
This same LUP was certified by the California Coastal 
Commission (CCC) with conditions in 1986. Keywords: 
Entrance channels, Marinas, Numerical simulation, 
Prototype data, Tidal circulation, Tidal velocities, 
Water quality, Water surface, Wetlands. (JES) 


052,826 

MIC-90-03379/GAR PC E07/MF E01 
a Davis and Associates, St. John’s (Newfound- 
and). 

Utilization of Newfoundland aggregates to 
produce concrete for offshore structures. 

B. F. Davis. c1989, 84p 

Contract CANMET-69174-01-SQ 


The anticipated construction of offshore oil drilling 
platforms in the Hibernia Field led to interest in the po- 
tential for producing high strength concrete from mate- 
rials available in Newfoundland. The test program was 
designed to provide basic trial mix data using local ma- 
terials and aimed at both offshore questions and other 
high strength concrete considerations. The program 
consisted of initially identifying 3 aggregate sources 
with good potential for the production of high strength 
concrete, developing a specification for the aggregate 
and procuring and processing chosen aggregates to 
the specification. The processed aggregates were 
then used in the preparation of a series of 9 trial mixes 
which included cementitious materials and admixtures 
readily available in Newfoundland. The trial mixes were 
tested for durability, strength and other properties. 


052,827 

MIC-90-03588/GAR PC E07/MF E01 
Newfoundland Dept. of Energy, St. John’s. 

Significant discoveries offshore Newfoundland 
and Labrador. 

c1988, 61p 


Report providing information regarding oil and gas dis- 
coveries offshore Newfoundland and Labrador, includ- 
ing a brief discussion of the geology and commercial 
potential of each discovery, a table of drillstem test re- 
sults, a generalized geologic cross-section and a fact 
sheet pertaining to the discovery well. Flow rates for 
liquids (including oil, condensate and formation water) 
are given in barrels per day while natural gas rates are 
quoted in millions of cubic feet per day. 


052,828 

PB90-248261/GAR PC A09/MF A02 
Technische Hogeschool Deift (Netherlands). 
Aggregate Interlock and Dowel Action under Mon- 
otonic and Cyclic Loading. 

Doctoral thesis. 

A. F. Pruijssers. c1988, 193p ISBN-90-6275-451-1 


Offshore platforms, used for the exploitation of the oil 
and gas reservoirs in the Arctic and the deep sea, are 
designed to withstand severe loading conditions, char- 





acterized by wave and wind attacks. Such structures 
are so configured as to transfer the applied cyclic 
loads to the subsoil by means of in-plane shear and 
normal stresses. From literature research it has 
become clear that there was a lack of experimental 
knowledge on the response of cracked concrete sub- 
ed to shear loading, especially for the case of a 
rge number of cycles with a low shear stress relative 
to the static shear strength. Therefore, first an experi- 
mental study was carried out on push-off specimens. 
For reinforced concrete specimens, a repeated shear 
load was applied — 46 to 90 percent of the 
static shear strength. The number of cycles ranged 
from 118 to 931731 cycles. The increase in crack dis- 
placements due to cycling was recorded and ex- 
pressed in empirical relations. Second, the crack re- 
sponse under monotonic loading is discussed. 


052,829 

PB90-249079/GAR PC A09/MF A01 
Technische eae Delft (Netherlands). 
Cross-Shore Flow in Waves Breaking on a Beach. 
Doctoral thesis. 


M. J. F. Stive. Jun 88, 180p P-395 
=” by Rijkswaterstaat, The Hague (Nether- 
jands). 


A limited, but detailed program of measurements of 
the fluid flow in periodic waves breaking on a beach 
has been conducted in the laboratory. The subsequent 
analysis has been directed towards the understanding 
of the hydrodynamics of these waves in the quasi- 
steady breaking mode. It is in this mode that waves 
travel a substantial distance through the surf zone on a 
gently sloping beach. While most previous studies on 
wave breaking are restricted to water surface charac- 
teristics, this study includes the internal flow character- 
istics. Specifically, an analysis is made of the turbulent, 
the oscillatory and the wave-mean flow field in relation 
with integral properties as radiation stress, energy flux 
and energy dissipation. The analysis of these dynam- 
ics is restricted to the cross-shore motions in the situa- 
tion of alongshore uniformity of the beach and of the 
normally incident wave field, as encountered in a labo- 
ratory wave flume. 
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052,830 

AD-A222 591/0/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Temperature and OH Concentrations in a Solid 
Propellant Flame Using Absorption Techniques. 
Technical rept. 

J. A. Vanderhoff, and A. J. Kotlar. Apr 90, 30p Rept 
no. BRL-TR-3098 


Rotationally resolved absorption spectroscopy in the 
A-X (0,0) vibrational band system of OH around 306.4 
nm has been performed to determine the temperature 
and OH concentration in solid propellant flames. OH is 
sufficiently well characterized that the spectra can be 
least squares fitted under a variety of conditions. 
These conditions include the peculiarities of the exper- 
imental setup, instrument response parameters and 
absorption baseline, as well as the temperature and 
OH concentration. The multi-parameter least squares 
fit of the spectra gives values and statistical uncertain- 
ties for temperature, OH concentration, and other ex- 
perimental design parameters. This technique has 
been applied to a nitramine propellant flame burning in 
a windowed combustion vessel pressurized with 1.5 
MPa nitrogen. A propellant feed mechanism coupled 
to the combustion vessel extended the data taking 
time such that good quality OH absorption spectra 
could be obtained for this transient event. Here the 
light source was an arc lamp and the detector a spec- 
trometer with an intensified photodiode array. Key- 
words: Absorption, Solid propellant, Combustion, Tem- 
perature, Pressure, Flame, OH Concentration, HMX1. 
(JES) 
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052,831 

AD-A222 624/9/GAR PC A04/MF A01 

Army Ballistic Research Lab., Aberdeen Proving 

Ground, MD. 

Analysis of the Flight Performance of the 155 mm 
Base Burn Projectile. 

Technical rept. 

J. E. Danberg. Apr 90, 55p Rept no. BRL-TR-3083 


An engineering model has been developed to compute 
the flight performance of the M864 base burn projec- 
tile. This model includes the coupled performance of 
the gas generator, effects of injected mass flow on the 
aerodynamics, and a modified point mass trajectory 
simulation. The gas generator model is based on 
measured burn rates and basic fluid dynamics. The 
discharge rate of the generator is calibrated against 
laboratory experiments. Effects of spin on burn rate 
are deduced from comparison of analysis with spin fix- 
ture tests. Linear and first order nonlinear effects of 
mass injection on base pressure are the basis for eval- 
uation of base drag. Navier-Stokes solutions near the 
base with air injection provides essential data. Correla- 
tion equations predict base pressure as a function of 
Mach number, injection rate, and propellant gas tem- 
perature. Temperature effects on base pressure are a 
unique feature of the analysis. Keywords: Injection of 
combustion products, Base burn, Base bleed, Spin, 
phn yn Navier-Stokes computations, Solid propel- 
jant. (jes, 


052,832 

AD-A222 637/1/GAR PC AO5/MF A01 
Institute for Defense Analyses, Alexandria, VA. 

Report on the Department of Defense Fuze Indus- 
try Workshop. 

Final rept. Feb-Apr 90. 

D. A. Dierolf, K. J. Richter, and A. N. Christakis. Apr 
90, 80p IDA-P-2386, IDA/HQ-90-35401, SBI-AD- 
E501 231 

Contract MDA903-89-C-0003 


A three-day workshop was held March 1990 to explore 
problems endemic to the Safing, Arming, and Fuzi 
(SAF) industry. This paper presents the activities, fi 
ings, and proposed solutions generated during the 
workshop. The purpose of this report is to provide the 
necessary documentation for thorough interpretation 
of the results by industry and government SAF device 
experts. The participants identified 58 inhibitors to ef- 
fective acquisition of SAF devices. The influence reia- 
tionships — 39 of the more important inhibitors 
were explored by the participants and an influence 
structure was created. Fifty-nine initiatives for amelio- 
rating the inhibitors of effective SAF device acquisition 
were generated by the participants. Thirteen of these 
initiatives were superimposed on the influence struc- 
ture of inhibitors. 


052,833 

AD-A223 078/7/GAR PC A03/MF A01 
Bonn Univ. (Germany, F.R.). Inst. fuer Organische 
Chemie und Biochemie. 

New Synthetic Approaches to TAT. 

Final technical rept. 1989-1990. 

H. Wamhoff, J. Nagelschmitz, and M. Essen. Mar 90, 
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This Final Technical Report describes some additional 
approaches to 1,3,5,7-tetraacetyl-octahydro-1,3,5,7- 
tetrazocine, ‘TAT’, related to the former Contract 
DAJA 45-85-C-0016; R&D 4480-CH-01. The develop- 
ment of alternative and simple TAT syntheses starting 
from easily accessible educts still belongs to the very 
basic and substantial requirements in the area of TAT 
and HMxX research, carried out by the Synthesis Sec- 
tion of ARDC, Picatinny Arsenal, Dover, NJ, USA. In 
executing this project, the following pathways and ap- 
proaches have been further pursued and checked ex- 
perimentally: Cyclization experiments of methylene-bi- 
sacetamide ‘MBA’ with formaldehyde; Ring synthetic 
approaches to TAT, via urea; and Additional experi- 
ments on the tetramerization of phenyl-methylenei- 
mines (’Roumanian Approach’). Keywords: Synthetic 
approaches, 1,3,5,7-Tetrazocanes, Octahydro- 
1,3,5,7,-tetrazocines, TAT, Methylene-bisacetamide, 
MBA, Carbonyl-bisurea, Triuret, 4-Subst. phenyl-meth- 
yleneimines, Tetrazocane-Co2(+) complexes, Glyco- 
lurils, Propellane-glycoiuril, Partial degradation, Bispyr- 
azolo-tetrazocanes, Bisimidazo-tetrazocane, Hydro- 
genolytic degradation, Macrocyclic ligand with glyco- 
luril and tetrazocane units (Cucurbiturils), Internal/ex- 
ternal stabilization of TAT, Structure and reactivity, 
Synthetic requirements, Organic compounds.(JG) 
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Lawrence Livermore National Laboratory (LLNL) is 
currently attempting to formulate explosives which 
have approximately 30% greater energy than our cur- 
rent TATB/Kel-F explosive, while still passing the De- 
partment of Energy’s (DOE) Insensitive High losive 
(IHE) criteria. The new formulations are comprised of 
HMX, TATB, and high density fluoropolymers and 
pa ae ty og Variables in the study include the 
particle size of HMX, type of TATB (wet or dry aminat- 
ed), the ratios of polymers to plasticizers, and formula- 
tion techniques. Initial small scale sensitivity tests and 
thermal testing have shown promising results. This 
pee age relate the up-to-date status of the project. 5 
refs., S. 
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Lawrence Livermore National Laboratory (LLNL) has a 
continuing effort in the development of Paste Extruda- 
ble Explosives (PEX) for use in high performance mu- 
nitions. Upon request, the paste could be injected into 
place just prior to warhead launch, giving enhanced 
safety during transport, storage, and deployment. The 
desire for high energy (greater than Comp B) required 
the development of an energetic plasticizer which 
would not freeze in the range of (minus)54 to +74C, 
and yet be compatible with the desired crystalline ex- 
plosive. These materials are highly viscous and ex- 
tremely pseudoplastic in nature. Extensive rheological 
testing has been done, using a capillary rheometer, 
and the behavior has been fit to power law (Ostwald- 
deWaele) and Buckingham-Reiner models. This report 
will also cover the safety testing conducted on these 
materials, as well as the processing techniques re- 
quired for their manufacture. 9 refs., 6 figs., 5 tabs. 
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The Linear Explosive Shaped Charge Analysis 
(LESCA) code is used to analytically model and opti- 
mize the design of a linear shaped charge (LSC). A 
variety of LSCs are initially modeled with the LESCA 
code, and the predicted jet penetration versus standoff 
data are compared to experimental data. The LSCs 
varied in explosive loading size form 600 to 10,500 
grains per foot. The LSC liner material for this study 
was cooper. The variables optimized in this study in- 
cluded the LSC apex angle, liner thickness, explosive 
width, and explosive width, and explosive height. 8 ref., 
24 figs. 
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The PCP PHEMTO-CHEM 100 ion mobility spectrome- 
ter (IMS) exhibits a number of characteristics that 
affect its performance for the quanititative and qualita- 
tive analysis of explosives in solution and in the gas 
phase. These characteristics, as well as modifications 
to the system that will either eliminate, or reduce, the 
extent of some problems associated with these char- 
acteristics, are described. Also described are other as- 
pects of the ~ery and performance of this system. 
9 refs., 10 figs., 1 
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A spherical cavity expansion (SCE) model for axial 
loads on penetrators into rock has been developed 
and used in the GNOME penetrator code to calculate 
a recent full-scale strategic earth penetrator test 
(SEPW) into sidewinder tuff. The 2-D target motion is 
approximated by the 1-D motion produced by an ex- 
panding spherical cavity which allows rapid calcula- 
tions over a complete penetrator trajectory. The target 
response includes a = omy of tensile fracturing which 
has not been modeled in production continuum dy- 
namics code calculations. One reason for the develop- 
ment of this model is the current interest in biunter 
nosed penetrators than those previously analyzed with 
cylindrical cavity expansion (CCE) load models. 12 
refs., 7 figs. (ERA citation 15:033021) 
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The results of dynamic sled track performance testing 
of advanced tandem configuration shaped-charge 
warheads against multiple-reactive-element tank 
armors are presented. Tandem configurations utilizing 
both currently fielded and "oro shaped- 
charge warheads were tested. Sled velocities used 
were between 400 and 1100 ft/s (Mach number 0.35 
to 0.95), typical of the terminal approach velocity of 
TOW-type antitank missiles. High-speed motion pic- 
tures (5000 frames/s) of the sled in operation and a 
typical “mock missile” warhead — approaching 
the target are shown. Details of the sled design and 
fabrication and of the warhead package design and 
fabrication are presented. Sled track instrumentation is 
discussed. This instrumentation includes foil make/ 
break switches and associated time interval meters 
(TIM) and digital delay units (DDU), magnetic Hall- 
effect transistors for measuring sled trajectory, and 
flash x-rays (FXR). Methods for timing the x-rays are 
presented. Schematic functional diagrams of the ex- 
perimental setups are also _ Evidence of the abili- 
ty to accurately time the delay between precursor and 
main warheads for even very long time delays are pre- 
sented. FXR pictures illustrate the dynamics of the 
interaction of the jets with various target elements. The 
interaction dynamics of the jets is discussed in relation 
to the overall penetration performance of the tandem 
warhead. The use of x-ray fluorescence spectroscopy 
to help diagnose interaction dynamics is illustrated. 
The results of a test utilizing the missile propulsion 
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rocket motor as a blast shield is presented in this 
paper. 2 refs., 22 figs. 
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We are investigation a sensor fusion methodology for 
remote detection of buried land mines. Our primary ap- 
proach is sensor intrafusion. Our dual-channel passive 
IR methodology decouples true (corrected) surface 
temperature variations of 0.2(degree)C from spatially 
dependent surface emissivity noise. It produces sur- 
face temperature maps a of conducted 
heat from buried objects which heat and cool different- 
ly from their surroundings. Our methodology exploits 
Planck’s radiation law. It produces separate maps of 
surface emissivity variations which allow us to reduce 
false alarms. Our secondary approach is sensor inter- 
fusion using other methodologies. For example, an 
active IR CO(sub 2) laser reflectance channel helps 
distinguish surface targets unrelated to buried land 
mines at night when photographic methods are inef- 
fective. Also, the interfusion of ground penetrating 
radar provides depth information for confirming the 
site of buried objects. Together with EG&G in Las 
Vegas, we flew a mission at Nellis AFB using the Dae- 
dalus dual-channel (5 and 10 micron) IR scanner 
mounted on a helicopter platform at an elevation of 60 
m above the desert sand. We detected surface tem- 
perature patterns associated with buried (inert) land 
mines covered by as much as 10 cm of dry sand. The 
respective spatial, spectral, thermal, emissivity and 
temporal signatures associated with buried targets dif- 
fered from those associated with surface vegetation, 
rocks and manmade objects. Our results were consist- 
ent with predictions based on the annual Temperature 
Wave Model.They were confirmed by field measure- 
ments. The dual-channel sensor fusion methodology is 
expected to enhance the capabilities of the military 
and industrial community for standoff mine detection. 
Other important potential applications are open skies, 
drug traffic control and environmental restoration at 
waste burial sites. 11 figs. 
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In this study, the average surface regression rate of 
two HMX-based cast explosives, RX-35-AU and RX- 
35-AV, is measured to pressures above 750 MPa using 
a hybrid closed bomb-strand burner. The hybrid design 
allows the simultaneous measurement of pressure and 
regression rate over a large range of pressures in each 
experiment. ce geoph pee (75/25) and poly- 
ethylene glycol (PEG) are used as the energetic plasti- 
cizer and polymeric binder, respectively, in both formu- 
lations. The HMX solids loading in each formulation is 
50 wt %, consisting of a narrow particle size distribu- 
tion of 6--8 (mu)m for RX-35-AU and 150--177 (mu)m 
for RX-35-AV. Of special interest are the regression 
rate and burning mechanism as a function of the initial 
particle size distribution and the mechanical properties 
fo the cast explosives. In general, the regression rate 
for the larger particle size formulation, RX-35-AV, is 
two to three times faster compared to that for RX-35- 
AU. Up to 750 MPa and independent of the initial con- 
finement pressure, RX-35-AU exhibits a planar burning 
mechanism with the regression rate obeying the clas- 
sical aP(sup n) formalism. For RX-35-AV, however, the 
burning behavior is erratic for samples ignited at 200 
MPa confinement pressure. At confinement pressures 


above 400 MPa, the regression exhibits more of a 
planar burning mechanism. The unstable combustion 
behavior for RX-35-AV at lower confinement pressures 
is related to several mechanisms: (1) an abrupt in- 
crease in surface area due to particle fracture and sub- 
sequent translation and rotation, resulting in debond- 
ing and creating porosity, (2) “‘thixotropic” separation 
of the binder and nitramine, causing the significantly 
greater fracture damage to the nitramine during the 
loading cycle, (3) microscopic damage to the nitramine 
crystals that increase its intrinsic burning rate. 12 refs., 
8 figs., 2 tabs. 
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Composite explosives (CE) have found major applica- 
tions in air blast, cratering, fragmentation, underwater 
applications, and other commercial and military sys- 
tems in which prompt delivery of the available energy 
is not a primary requirement. In direct metal accelera- 
tion applications, composite explosives have not gen- 
erally been effective because their potential energy is 
transformed to kinetic energy over time periods ex- 
tending to tens of microseconds. We are interested in 
defining the rate determining steps and understanding 
the chemical interactions between different compo- 
nents in the composite explosive formulation in order 
to determine the partitioning of the available energy. In 
this study, we investigate the role of the metallic addi- 
tive in a bicomponent composite explosive consisting 
of PETN and aluminum. Of specific interests are the 
early time performance of and the extent of aluminum 
reaction in the composite formulation. For formulations 
loaded with 5 wt% and 10 wt% of 5 micron spherical 
aluminum, we found that 100% of the aluminum react- 
ed within the first microsecond of volume expansion. 
The extent of aluminum reaction with the PETN deto- 
nation products is reduced to about 65% for compos- 
ite formulations loaded with 20 wt% aluminum. It is evi- 
dent from the results of a series of scaling experiments 
that the detonation behavior of the PETN-aluminum bi- 
component composite explosive is nonideal. 6 refs., 
11 figs., 2 tabs. 
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Investigation of the heat transfer characteristics of ig- 
niter output plumes, first reported at the Fourteenth 
International Pyrotechnics Seminar in 1989, has con- 
tinued, using two types of igniter to determine the 
effect of charge mixture ratio and fuel particle size on 
performance. While both of these igniters had the 
same metallic closure disc (scored Hastelloy with a 
capture cone), the pe er sensitizer (or ignition 
mixture) was barium styphnate for one type, and a par- 
ticular blend of fine particle titanium/potassium per- 
chlorate (”PB”) for the other type. The output mixture 
for both types was titanium/potassium perchlorate; 
two mixture ratios (33/67 and 41/59), and two titanium 
particle sizes (2 and 8 (mu)m) were used. The results 
show that, for both types of igniter, the coarse particle 
size titanium produced the best performance. The 
overall best performance was obtained from the igniter 
using the “PB” ignition mixture and an output charge 
of 41/59 titanium/potassium perchlorate. 2 refs., 6 
figs., 1 tab. (ERA citation 15:032871) 
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This paper provides results from an experimental study 
performed to evaluate the use of homogeneous and 
granulated explosive mixture concepts for creating 
spherical aerosol clouds. In the explosive mixture con- 
cept, a small mass of explosive is added to a larger 
mass of fine inert particulate, and the blend is hand- 
tamped into a confining cylindrical or spherical struc- 
ture thereby creating a bed of explosive mixture. The 
mixture proportions are selected such that the mixture 
is able to sustain a reaction, be it a detonation or defla- 
gration, throughout the bed. This approach generates 
jas for aerosol dispersal throughout the bed rather 
in from the center of the bed (as from a center- 
driven concept device). As such, a uniformly dispersed 
aerosol, rather than a thin shell of aerosol, would be 
expected to be dispersed. The two mixture concepts 
considered in this work differed only in the assembly 
and blending of the inert and explosive. Of interest in 
this work was the evaluation of the explosive mixture 
concepts relative to providing uniform spherical clouds 
of fine oxide aerosols of characteristic dimension less 
than 10 um. Programmatic constraints dictated that 
the mass and quantity of extraneous materials such as 
the external structure and other peripherals associated 
with initiation also be minimized. Experiments were 
conducted in air with spherical devices ranging in size 
from 3” to 15” in diameter and with cylindrical and con- 
ical shotgun devices of length 4” to 7”. The latter test 
were performed to assess reaction sustainability for 
different explosive mixture ratios. Trends obtained 
from the studies as well as an assessment of the ex- 
plosive mixture dispersal concept are included. 7 refs., 
15 figs. (ERA citation 15:033026) 
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The ignition of explosives and pyrotechnics using com- 
mercial diode lasers has been demonstrated and is of 
interest as a potential replacement for hot-wire igni- 
tion. Initial laser diode ignitor (LDI) test results using 
the detonation-to-deflagration transition(DDT) explo- 
sive CP (2-(5-cyanotetrazolato) pentaamminecobalt 
(Il) perchlorate, C(sub 2)H(sub 15)N(sub 10)Co-- 
Cl(sub 2)O(sub 8)) doped with carbon black and graph- 
ite have reinforced the need for a better understanding 
of the interaction of the radiant energy transfer within 
the pressed material. The present work is directed 
toward developing a model to predict the transfer of 
laser energy in the pressed particulate charges. It is 
shown here that scattering can have a major effect on 
the volumetric absorption of laser energy, significantly 
affecting the thermal response of the granular energet- 
ic material. This paper describes an effort to character- 
ize the radiative properties of compacted granular 
beds of CP and CP doped with carbon black or graph- 
ite that were prepared using normal pressing tech- 
niques. Current estimates of the radiative properties 
are presented and indicate dramatic in absorption for 
CP when even a minute amount of carbon black or 
graphite is added. Initial data indicate pressed, un- 
doped CP scatters radiative energy significantly. The 
radiative properties are dependent upon both wave- 
length and packing density; the less-densely packed 
samples exhibit more scattering. Doped samples ex- 
hibit essentially wavelength-independent characteris- 
tics. 14 refs., 7 figs., 1 tab. (ERA citation 15:033028) 
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Studies are described which have led to the develop- 
ment of prototype diode laser-ignited pyrotechnic and 
explosive devices. These are of interest because they 
eliminate some concerns associated with ignition from 
hot wires such as conductance after firing, sensitivity 
to electromagnetic radiation and electrostatic dis- 
charge, and bridgewire corrosion. The availability of 
high power diode lasers is a key feature for the suc- 
cess of this concept. A pyrotechnic, Ti/KCiO(sub 4), 
and the deflagration-to-detonation transition (DDT) ex- 
plosive CP have been evaluated and found suitable for 
use in LDI components. Doping with materials such as 
carbon black to increase light absorption near 800 nm 
is a major factor in reducing the laser power required to 
ignite CP, but does not strongly affect the ignition of 

i/KCiO(sub 4). Other material and laser input param- 
eters were also studied to determine their influence on 
ignition thresholds. Even though they contain different 
energetic materials, the energy-power relationship of 
these optical igniters was generally similar in shape to 
those of other thermal ignition devices such as stable 
and electric igniters. Prototype, hermetically sealed, 
optical headers have been fabricated, loaded, and test 
fired with CP and Ti/KClO(sub 4). Glass to metal seal- 
ing technology has been developed to insert sapphire 
windows or optical fiber segments in these fixtures. 
Devices containing fiber segments demonstrated su- 
perior performance in threshold tests. 8 refs., 12 figs., 
3 tabs. (ERA citation 15:035713) 
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Typical plastic-bonded explosives (PBX) with greater 
than 90 weight-percent explosive filler in a fluorocar- 
bon binder have tensile strains which range from 0.2 to 
0.6(percent). We have recently developed a TATB- 
based PBX with a tensile strain approaching 1(per- 
cent) while maintaining a high-volume loading of the 
crystalline explosive component. We discuss our for- 
mulation efforts to — a TATB/poly(styrene-(ethyl- 
ene-butylene)-styrene)(Kraton)(sup 1) PBX and the 
critical processing parameters which affect the ulti- 
mate mechanical properties of this PBX. 9 refs., 3 figs., 
5 tabs. (ERA citation 15:033030) 
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A range of potential booster explosives was prepared 
using RDX and commercially available acrylic and eth- 
ylene-vinyl acetate dispersions. The dispersions were 
coagulated in hot aqueous slurries of RDX by electro- 
lyte addition and the use of thermal coagulation aids, a 
process compatible with existing Australian production 
plant and methods. Generally the polymer et on 
the RDX crystals were porous and the precipitat - 
ticles had not coalesced to form polymer films. In 
these cases the compositions were no less sensitive 
to impact than RDX. Several softer polymers gave ef- 
fective coatings and desensitized the RDX. Film for- 
mation was enhanced using plasticizers, and flow 
properties were improved by applying an additional 
coating of zinc stearate. Vacuum thermal stability in 
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most cases was excellent. The six compositions rated 
as most promising were prepared on a larger scale and 
their impact sensitiveness, shock sensitivity and cook- 
off behavior were assessed. Compositions with sensi- 
tiveness less than that of tetryl have been produced; 
however further desensitization, particularly to slow 
cookoff, must be achieved to produce an acceptable 
insensitive booster composition. The use of plasticiz- 
ers to enhance coating efficiencies and the incorpora- 
tion of other explosives to modify cookoff response 
should be examined. 


Armor 
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This report describes the research completed by Sor- 
ning Incorporated under the U.S. Army Research 
Office contract DAALO3-89-C-0015. The purpose of 
this program was to develop improved low-cost ceram- 
ic materials and processing technology for advanced 
armor systems, specifically for use in heavy vehicle 
armor to defeat long rod kinetic energy threats. Sever- 
al toughened alumina tar were fabricated and 
characterized. Ballistic evaluation was completed by 
the Southwest Research Institute. Keywords: Ceramic, 
Armor, Toughened alumina, Materials, Fabrication, 
Ballistic evaluation, Zirconia. (jg) 


052,850 

DE90009744/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Comparison of CTH predictions with experimental 
armor/anti-armor data for long rod penetrators in 
two and three dimensions. 

E. S. Hertel, J. M. McGlaun, and P. Yarrington. May 
90, 6p SAND-90-0506C, CONF-9005122-3 

Contract AC04-76DP00789 

1990 conference on the application of 3-D hydrocodes 
to armor/anti-armor problems, Aberdeen Proving 
Ground, MD (USA), 7-11 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


CTH is a software system under development at 
Sandia National Laboratories (SNL) to model multidi- 
mensional, multi-material, large deformation, strong 
shock wave physics. One-dimensional rectilinear, cy- 
lindrical, and spherical meshes; two-dimensional rec- 
tangular, and cylindrical meshes; and three-dimension- 
al rectangular meshes are currently available. A two- 
step Eulerian solution scheme is used with these 
meshes. The first step is a Lagrangian step in which 
the cells distort to follow the material motion. The 
second step is a remesh step where the distorted celis 
are mapped back to the original Eulerian mesh. CTH 
has several thermodynamic models that are used for 
simulating strong shock, large deformation events. 
Both tabular and analytic equations of state are avail- 
able. CTH can model material strength, high explosive 
detonation, fracture, and motion of fragments smaller 
than a computational cell. The material model 
is elastic perfectly plastic with thermal softening. A 
programmed burn model is available for computing the 
thermodynamic properties of explosive detonation. 
The Jones-Wilkins-Lee equation of state is available 
for modelling high explosive reaction products. Frac- 
ture can be initiated based on pressure or principle 
stress. A special model is available for moving frag- 
ments smaller than a computational cell with the cor- 
rect statistical velocity. 7 refs. 
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DE90010683/GAR PC A02/MF A01 
Lawrence Livermore a Lab., CA. 


Modeling jet penetration in glass. 

L. A. Glenn, B. Moran, and A. S. Kusubov. 5 Apr 90, 
5p UCRL-JC-103512, CONF-9005122-2 

Contract W-7405-ENG-48 

1990 conference on the application of 3-D hydrocodes 
to armor/anti-armor problems, Aberdeen Proving 
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Ground, MD (USA), 7-11 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


It is well known that composite armors, consisting of 
glass elements confined with metallic tampers, are ex- 
traordinarily effective against shaped charge attack. 
Early experiments showed that jets fired against glass 
targets appeared to be bombarded by tiny fragments 
that destroyed alignment and reduced residual jet pen- 
etration. This result was attributed to an elastic re- 
bound effect in which the outward radial motion of the 
target around the jet periphery was supposed to be ar- 
rested by tensile hoop stresses which developed 
behind the divergent shock front. Glass fragments 
were then accelerated radially inward and these desta- 
bilized the jet. To sustain the large tensile hoop 
stresses required, the glass must not have been frac- 
tured by the initial shock, behind which the stress state 
is typically well above the Hugoniot elastic limit. Model- 
ing the penetration of a jet into glass requires not only 
determining the spall strength, i.e., the tensile stress at 
which fracture is first initiated, but also the subsequent 
response of the material. An important aspect of this 
response is the dilatancy accompanying fracture. Dy- 
namic experiments have shown that glass can bulk as 
much as 20% or more impact loading. When confined 
by metallic tampers, the dilatancy is associated with a 
significant residual stress in the fractured glass. This 
paper describes a phenomenological model that has 
been proposed. 10 refs., 3 figs. (ERA citation 
15:033033) 


Combat Vehicles 
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MIC-90-03326/GAR PC E07/MF E01 
Defence Research Establishment, Ottawa (Ontario). 
DATAGUN: Dynamic tank gun analysis utility: Soft- 
ware user’s manual. 

Technical note no. 89-27. 

J. S. Bird, and T. Nguyen. c1989, 30p 


Description of an interactive software package that 
can be used for preliminary signal processing of re- 
corded sensor data. The program, written in VAX FOR- 
TRAN, performs such operations as digital filtering, in- 
tegration, and estimation of power spectra and correla- 
tion functions. It was developed to assist in the prelimi- 
nary analysis of some recorded sensor data from a set 
of _ trials on the gun dynamics of a Leopard C1 
tank. 


Detonations, Explosion Effects, & 
Ballistics 
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AD-A222 590/2/GAR PC A07/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

New Pressure Gradient Equations for Lumped-Pa- 
rameter interior Ballistic Codes. 

Final rept. Jan 86-Jan 90. 

F. W. Robbins, R. D. Anderson, and P. S. Gough. 
May 90, 150p Rept no. BRL-TR-3097 


Lumped-parameter models of interior ballistics require 
a relation between the space mean pressure and the 
pressure at the base of the projectile. Typically, this is 
furnished using the closed form anaiyses of Lagrange 
or of Pidduck and Kent. These relations do not take 
into account the non-uniform cross-sectional area of 
the chamber of the gun and the two-phase structure of 
the flow propellant grains and their products of com- 
bustion. This report describes analytical relations 
which reflect first the variation in cross-sectional area, 
second the two-phase structure of the flow and third, 
the combination of both variable area and two-phase 
flow. These three sets of relations are programmed 
into a lumped-parameter code the results of which are 
compared with those from a quasi-one-dimensional 
two-phase flow code. Significant improvements in pre- 
dictive capacity are observed relative to the traditional 
Lagrange formula when high performance charges are 
considered. Keywords: Two phase flow. (kr) 
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AD-A222 592/8/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

New Directions in Multiphase Flow Interior Ballistic 
Modeling. 

Technical rept. Oct 86-Sep 89. 

A. W. Horst, G. E. Keller, and P. S. Gough. May 90, 
61p Rept no. BRL-TR-3102 


Over the past two decades, several two-phase-flow in- 
terior ballistic codes have been developed. Generally, 
they have treated ignition-induced pressure waves as 
a hydrodynamic problem which arises from the ignition 
stimulus, the propellant geometry, the path of flames- 
preading in the propellant bed, and the interaction of 
charge and chamber. Ignition and combustion have 
been treated as a simple process, with convectively- 
driven inert heating of the propellant until a surface- 
temperature criterion is reached, at which time an aP 
superscript n burning law describes the propellant sur- 
face regression, and all of the energy contained in the 
burned propellant is released immediately. The effects 
of propellant grain fracture, caused either by grain 
stress due to propellant bed compaction or by impact 
with fixed boundaries, has been outside the scope of 
the several codes. While the codes have incorporated 
interphase heat transfer and drag, they have been 
called inviscid, as the conservation laws are formulat- 
ed to neglect the efforts of viscosity and heat conduc- 
tion in the gas phase. This report describes, for the 
NOVA family of codes, (a) the recent inclusion of finite- 
rate chemistry and grain fracture, (b) planned efforts to 
improve the propellant near-field combustion model 
further, and (c) ongoing efforts to formulate a viscid/ 
inviscid model to permit a linkage of effects with widely 
differing scales of heterogeneity. Keywords: Interior 
ballistics; Modeling; Kinetics; Viscosity. (jhd) 
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AD-A222 658/7/GAR PC A06/MF A01 
Office of Naval Material, Washington, DC. Systems Ef- 
fectiveness Branch. 

Review of Large Scale and Small Scale Underwater 
Thermal Explosions. 

Memorandum rept. 

M. Rizk. Apr 90, 119p Rept no. DRES-SM-1272 


This report contains a review of large scale propagat- 
ing thermal explosions and small scale single drop ex- 
plosions. The review of large scale propagating ther- 
mal explosions identifies potential thermal explosive 
systems, as well as the experimental conditions and 
geometrical configurations, conducive to the establish- 
ment of thermal detonations. The review of small scale 
single drop explosions identifies experimental data rel- 
evant to the design of detonating systems of thermal 
explosives. In addition, the effect of various thermody- 
namic parameters on the strength of both spontane- 
ous and triggered single drop explosions is predicted 
qualitatively based on two promising fragmentation 
mechanisms; a new vapour/gas melt supersaturation 
mechanism and the water entrapment mechanism. It is 
shown that the vapour destabilization and nucleation 
phenomena which constitute the heart of the two frag- 
mentation mechanisms govern 4 drop thermal ex- 
plosions. The experimental data, however, is neither 
conclusive nor sufficient for the development of a pre- 
dictive model. For some molten metal water systems 
(Al/water), the data was found to be incomplete and in 
the case of Fe-Al203/water, a system of particular in- 
terest, there is no available data. Keywords: Canada; 
Vapor explosion phenomena. 


052,856 

DE90010299/GAR PC A03/MF A01 
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Graphical analysis of barrel-tamped expicsively 
accelerated flyer plates. 

M. G. Vigil. Apr 90, 41p SAND-90-0388 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Analytical equations for barrel-tamped explosively ac- 
celerated flyer plates are used to generate graphical 
solutions to flyer problems. Given the problem geo- 
metrical dimensions, explosive weight, detonation ve- 
locity, explosive exponent, barrel-tamping weight, and 
flyer weight, the graphical representation of the calcu- 
lated data allows for a fast approximation of the final or 
maximum flyer plate velocity. Graphically obtained 


flyer velocities are compared to experimentally pub- 
lished data. The graphical solution for flyer velocity is 
particularly useful when a computer is not available. 
The graphical representation of the various barrel- 
tamped flyer parameters results in a parametric study 
which illustrates the effect on final flyer velocity in vary- 
ing parameters. The graphical analysis scheme can be 
used with any explosive, tamper and flyer materials. 15 
refs., 12 figs., 4 tabs. (ERA citation 15:033027) 
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DE90010689/GAR PC A04/MF A01 
Lawrence Livermore National Lab., CA. 

Analysis of explosions in hard rocks: The power of 
discrete element modeling. 

F. E. Heuze, O. R. Walton, D. M. Maddix, R. J. 
Shaffer, and T. R. Butkovich. Mar 90, 68p UCRL-JC- 
103498, CONF-9004171-3 

Contract W-7405-ENG-48 

International conference on mechanics of jointed and 
faulted rocks, Vienna (Austria), 18-20 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper describes developments and applications 
of the discrete element (DE) method of analysis, for a 
better understanding of the effects of explosions in 
hard rocks. These rock formations are known to be 
penetrated by geological discontinuities such as joint 
sets, faults, shears, etc. For example, granite, dolo- 
mite, hard limestones and sandstones, and gneiss 
belong in that category. We start by illustrating, 
through field and laboratory results, the considerable 
influence that the joints and faults can have on the 
—— of ground shock and on the resulting mo- 
tions. We then contrast the shortcomings of the con- 
tinuum-based methods such as finite differences and 
finite elements with the potential of discrete elements, 
for analyzing the dynamics of jointed media. We intro- 
duce the DE method through a description of essential 
features of the LLNL DIBS (Discrete Interacting Block 
Systems) two-dimensional model. In particular, we em- 
phasize such aspects as normal and shear deforma- 
tion laws for block contacts, coefficient of restitution, 
treatment of the boundaries for wave propagation, and 
damping. We also describe the DE calculation proc- 
ess. We then apply the DIBS code to the simulation of 
high explosive (HE) and nuclear events, both near-sur- 
face and contained. 


Fire Control & Bombing Systems 
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AD-A223 165/2/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Tank Gunnery: Transfer of Training from TopGun 
to the Conduct-of-Fire Trainer. 

Final rept. Oct 88-Apr 90. 

R. J. Hart, J. D. Hagman, and D. S. Bowne. May 90, 
24p Rept no. ARI-RR-1560 


This research examined the effect of TopGun training 
on main gun M60A3 tank gunnery performance as 
measured on the Conduct-of-Fire Trainer (COFT). 
Three groups of 16 Reserve Component (RC) soldiers 
were compared using a transfer of training design. 
Firing under auxiliary sighting conditions, the groups 
differed on the number of TopGun training sessions (0, 
1, or 3) they had before completing a testing session 
on COFT. Results showed that gunnery speed and ac- 
curacy on stationary and moving targets improved 
during TopGun training and that prior training on 
TopGun improved subsequent performance on COFT 
in terms of increased accuracy on stationary target en- 
gagements. TopGun performance was also found to 
be a reliable predictor of COFT performance, with 
mage correlations found for speed than for accuracy. 

his report outlines a TopGun-based training strategy 
for increasing the probability of positive transfer to 
moving targets, as well as to stationary targets, and for 
enhancing the overall payoff obtained from TopGun 
conn within the RC. Keywords: Training devices. 
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Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapons Technology. 

Metoder foer Beraekning av Kortaste Vaegen 
Mellan Tva Punkter i Planet Med Haensyn till 
Hinder i Form av Disjunkta, Enkelt Slutna Poly- 
goner: En Litteraturoeversikt (Methods for Com- 
puting the Shortest Path between Two Points in 
the Plane with Respect to Obstacies in the Shape 
of Disjoint, Simple Polygons: A Literature Survey). 
K. Hagwall. May 90, 36p FOA-C-20798-2.7 

Text in Swedish; summary in English. 


The problem of trying to find the shortest path between 
two points, with respect to obstacles, has many appli- 
cations. There are also many solutions to the problem. 
The report gives a short survey of the applications. 
Then it deals with solutions to the case where the ob- 
stacles are disjoint simple polygons in the plane. A 
number of methods are presented and discussed. 


Guns 
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AD-A222 588/6/GAR PC AO5/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Comparison between Experiment and Simulation 
for Concept VIC Regenerative Liquid Propellant 
Guns. 2. 105 mm. 

Final rept. 

T. P. Coffee, G. P. Wren, and W. F. Morrison. Apr 
90, 81p Rept no. BRL-TR-3093 

See also Part 1, AD-A218 556. 


Regenerative liquid propellant gun (RLPG) technology 
is sufficiently mature to allow the testing of the first 155 
mm liquid propellant gun. In support of the develop- 
ment of this artillery weapon, test fixtures in 30 mm and 
105 mm sizes have been built and fired. This report 
describes the analysis and modeling of the 105 mm 
gun fixture. A previous rerort discussed the 30 mm 
gun fixture, and a future ©. ort will concentrate on the 
155 mm gun. The model ‘s first benchmarked against a 
series of long charge firings. The process of choosing 
input values for the gun code is discussed in detail. 
The model is then used to predict the performance of a 
medium charge firing and a short charge firing. Finally, 
further analysis of the data is presented in which as- 
sumptions governing the selection of values for the 
empirical parameters are modified. Keywords: Liquid 
monopropellant; Regenerative gun; Lumped parame- 
ter parameter model. (jhd) 
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Army War Coll., Carlisle Barracks, PA. 

‘MLRS’: A Rocket System for the Marine Corps. 
Study project. 

D. J. Turner. 29 Mar 90, 48p 


From a Marine Corps The Multiple Launch Rocket 
System (MLRS) or MLRS-type weapon. In response to 
the threat of Warsaw Pact armor, supporting arms and 
air defense systems, the Marine Expeditionary 
Force(MEF) and Brigade(MEB) must be capable of 
isolating the force beachhead(FBH) or the main battle 
area. In addition, the presence of massed artillery, and 
rocket delivery systems must be aggressively attacked 
as far as from the forward edge of the battle area 
(FEBA) as possible. My paper will use the historical 
background of rockets and evaluation of the Army’s 
MLRS to establish the need for a Marine Corps Gener- 
al Support Rocket System. (sdw) 
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Oak Ridge National Lab., TN. 
Dynamic response of a lightweight gun barrel 
during a firing-pressure transient. 

S. V. McGrath, and L. P. Phillips. Apr 90, 44p ORNL/ 
ATD-35 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report presents the results of a nonlinear, dynam- 
ic structural analysis of a gun barrel design during a 
firing-pressure transient. The final design was defined 
by an iterative design/analysis process in which the 
effects of design modifications were compared with 


PC A03/MF A01 


established design criteria. The ADINA finite element 
code was used to analyze the titanium/carbon com- 
posite gun barrel assembly for a maximum transient 
pressure of 29,000 psi. The gun barrel weighs 42 Ib; 
however, a significant potential exists for weight sav- 
ings in future gun barrel designs. 2 refs., 41 figs. 
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Laser range camera modeling. 
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Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ Original copy available until stock is exhaust- 
ed. 
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This paper describes an imaging model that was de- 
rived for use with a laser range camera (LRC) devel- 
oped by the Advanced Intelligent Machines Division of 
Odetics. However, this model could be applied to any 
comparable imaging system. Both the derivation of the 
model and the determination of the LRC’s intrinsic pa- 
rameters are explained. For the purpose of evaluating 
the LRC’s imaging model into a standard camera’s 
(SC) pinhole model is derived. By virtue of this transfor- 
mation, the evaluation of the LRC’s external orienta- 
tion can be found by applying any SC calibration tech- 
nique. 7 refs., 7 figs. 
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N90-21344/8/GAR 

(Order as N90-21313/3/GAR, PC —_, 
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Observatoire de Lyon (France). 
ISO Camera Array Development Status. 
F. Sibille, C. Cesarsky, P. Agnese, and D. Rouan. 
Oct 89, 5p 
In NASA, Ames Research Center, Proceedings of the 
bing Infrared Detector Technology Workshop p 381- 


A short outline is given of the Infrared Space Observa- 
tory Camera (ISOCAM), one of the 4 instruments on- 
board the Infrared Space Observatory (ISO), with the 
current status of its two 32x32 arrays, an InSb charge 
injection device (CID) and a Si:Ga direct read-out 
(DRO), and the results of the in orbit radiation simula- 
tion with gamma ray sources. A tentative technique for 
the _— of the flat fielding accuracy is also pro- 
posed. 
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PB90-254863 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Robot Systems Div. 

a an Understanding of Camera Fixation, 
1 


Final rept. 

D. Raviv, and M. Herman. 1990, 6p 

See also PB90-160342. 

Pub. in Proceedings of IEEE (Institute of Electrical and 
Electronics Engineers) International Conference on 
Robotics and Automation, Cincinnati, OH., May 13-18, 
1990, p28-33. 


A fixation point is a point in 3-D space that projects to 
zero optical flow in an image over some period of time 
while the camera is moving. The paper deals with 
quantitative aspects of fixation for a static scene. For 
the case where the rotation axis of the camera is per- 
pendicular to the instantaneous translation vector the 
authors show that there is an infinite number of points 
that produce zero instantaneous optical flow. These 
points lie on a circle (called the Zero Flow Circle or 
simply ZFC) and a line. The ZFC changes its location 
and radius as a function of time, and the intersection of 


052,868 


PHYSICS 
Acoustics 


all the ZFCs is a fixation point. Points inside the ZFC 
produce optical flow that is opposite in sign to those 
that are outside the ZFC. In a set of experiments, the 
authors show how the concept of the ZFC can be used 
to explain the optical flow produced by 3-D points near 
the fixation point. 
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PB90-254962 Not available NTIS 
National Inst. of Standards and Technology (NEL), 
Boulder, CO. Electromagnetic Technology Div. 
Pinhole Camera | ing Without Lenses or Mir- 
rors. 

Final rept. 

M. Young. 1989, 8p 

Pub. in the Physics Teacher, p648-655 Dec 89. 


The pinhole camera is an interesting and useful 
device. The pinhole focuses as a result of diffraction, 
and the camera displays an optimum focal length 
equal to the square of the pinhole radius divided by the 
wavelength. The paper discusses the history and the 
physics of the pinhole camera and some of its rela- 
tives, the Fresnel zone plate, cascaded apertures, the 
pinspeck camera, and the pinhead mirror. 
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AD-A222 625/6/GAR PC A12/MF A02 

pe Univ., Milton Keynes (England). Faculty of Tech- 

nology. 

Acoustic Scattering by Near-Surface Inhomogen- 

2ities in Porous Media. 

Final rept. Ma4 86-May 89. 

K. Attenborough, D. L. Berry, and Y. Chen. 21 Feb 

S ee ACOUSTIC RESEARCH-1/90, R/D-5260- 
-01 

Contract DAJA45-86-C-0012 


A theoretical and experimental investigation into the 
influence of near-surface buried inhomogeneities on 
the reflection of air-borne acoustic fields at a porous 
ground surface has been conducted based on the as- 
sumption that the ground supports only one wave type. 
Two theoretical treatments of this problem are pre- 
sented, both involving reformulations of initial bounda- 
ry value problems as boundary integral equations. Pre- 
dictions of these formulations are compared with each 
other and with experimental data. The theoretical 
models enable constraints and possibilities to be dis- 
cussed in the context of use of level difference 

for acoustic detection of surface and sub-surface inho- 
mogeneities. A final appendix is concerned with a the- 
oretical study of surface waves on proelastic surfaces. 
Keywords: Acoustic scattering; Boundary elements; 
Surface waves; Reflection; Transmission. (jhd) 
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Naval Ocean Systems Center, San Diego, CA. 
Canonical Eigenvalues. Part 1. General Theory. 
Technical rept. Mar 86-Jul 89. 

M. A. Pedersen, D. F. Gordon, and F. Hosmer. Feb 
90, 20p Rept no. NOSC/TR-1332 


A formulation of the eigenvalue problem, here referred 
to as the canonical eigenvalue method or canonical 
eigenvalue theory, was developed to facilitate anaiysis 
of mode coupling effects in double ducts in underwater 
acoustics. This canonical eigenvalue method can also 
be used if eigenvalue curves as a function of some 
variable parameter, such as frequency, are required to 
analyze some acoustic phenomenon. Also, if one or 
more eigenvalues are required at many values of such 
a parameter, as for instance in broadband simulations, 
the canonical eigenvalue method is a useful eigenva- 
lue computation technique. This report is one of a 
series of reports that explain the canonical eigenvalue 
method and demonstrate its application to various 
acoustic ducts, including some double ducts. The chief 
objective of this report is to present the general theory 
of canonical eigenvalues. In the approach taken here, 
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the eigenvalue equation is couched in purely mathe- 
matical terms, involving two dimensionless variables 
and a set of dimensionless parameters related to the 
sound-speed profile. The physical quantities of inter- 
est, such as frequency and phase and group velocity, 
are generated after the eigenvalues have been deter- 
mined. This approach has a number of advantages 
over customary approaches. (kr) 
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AD-A222 945/8 Not available NTIS 
lilinois Univ. at Chicago Circle. Dept. of Mathematics. 
Low-Frequency Scattering by Mixtures of Corre- 
lated Nonspherical Particles. 

V. Twersky. Jul 88, 7p 

Availability: Pub. in Jnl. of Acoustical Society of Amer- 
ica, v84 ni p409-415 Jul 88. No copies furnished by 
DTIC/NTIS. 


Earlier results for scattering by correlated distributions 
of randomly oriented particles (with minimum separa- 
tion small compared to wavelength, and acoustic parti- 
cle parameters close to the embedding medium’s) are 
generalized to mixtures of similarly shaped but differ- 
ently sized particles. The development for these large- 
scale fluids is based on scaled particle statistical me- 
chanics for mixtures of convex particles (with nons- 
phericity parameter c). The scattering depends on fluc- 
tuation (S) in number concentration, and simple forms 
of S in terms of the volume fraction (w) are derived for 
multicomponent mixtures and continuum analogs. 
Continuous size distributions governed by Posisson 
probability functions whose skewness depends on the 
variance (d) lead to simple two-parameter fluctuation 
functions S(c,d;w). The original discussion of the one- 
component case (d = 0) emphasized the influence of 
c on the curve peak and its location in w; the primary 
effects of d are to increase the values of both, and to 
reduce the fall off of S with increasing w (increasing 
packing). (RH) 
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AD-A222 946/6 Not available NTIS 
Illinois Univ. at Chicago Circle. Dept. of Mathematics. 
Multiple Scattering by Finite Regular Arrays of 
Resonators. 

V. Twersky. Jan 90, 17p 

Availability: Pub. in Jnl. of Acoustical Society of Amer- 
ica, v87 ni p25-41 Jan 90. No copies furnished by 
DTIC/NTIS. 


Earlier results for multiple scattering by arbitrary con- 
figurations of N obstacles are applied to seven regular 
arrays of two to six monopole resonators (with radius 
a, maximum scattering cross section sigma (c), and 
normalized resonance frequency X(c) = k(c)a). The 
arrays involve m = 1, 2, or 3 different values of the 
separations of monopole centers, with d as the small- 
est. For each array, the corresponding scattering am- 
plitude reduces to a sum of m + 1 collective oscillator 
modes Fn (orthogonal in the same sense as the spher- 
ical harmonics). (rh) 
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Naval Surface Warfare Center, Silver Spring, MD. 
Sonar Performance Estimation Model with 
——— Effects on Underwater Sound 
Technical rept. 

i : Arvelo. 27 Jun 89, 163p Rept no. NSWC-TR-88- 
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Correct estimation of the performance of any sonar 
system depends on accurate computation of the prop- 
agation loss of the signal. In underwater acoustics, 
low-frequency sound is less attenuated and the easi- 
est signal to detect at large distances. The theory of 
normal modes has thus been modified to incorporate 
the effects of shear waves from the elastic ocean floor. 
Effects of absorption have also been included as the 
imaginary component of the shear and compressional 
wave numbers. The eigenvalues of the multilayered 
wave guide are searched in the complex K-plane by 
the Levenberg-Marquardt minimization of the magni- 
tude of the complex characteristic equation. The liquid 
layers of the water column are represented by a linear 
wave number squared with depth to better simulate 
the sound speed profile. It has been found that the 
compressional sound speed of an elastic layer can 
also have a linear wave number squared and that the 
density in a liquid layer can be a variable with depth 
and still obtain solve wave equations. A semi-infinite 
elastic bottom basement layer with compressional and 
shear absorption has been included to the normal 
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mode model and been found that the absorption 
causes the wave number spectrum of the radiating 
modes to be inherently discrete, hence the number of 
radiating modes are drastically reduced. Range de- 
pendence of the acoustic properties and the bound- 
aries of the ocean have been induced by a modified 
version of the adiabatic normal mode theory. This 
newly developed version handles the shear wave con- 
tribution and the fact that the eigenvalues and depth 
functions are complex. Keywords: Elastic ocean 
bottom; Propagation loss. (EDC) 
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Radiation of Sound from a Propeller at Angle of 
Attack. 

Final Report. 

R. Mani. Jan 90, 53p NAS 1.26:4264, E-5139, NASA- 
CR-4264 

Contract NAS3-23721 


The mechanism by which the noise generated at the 
blade passing frequency by a propeller is altered when 
the propeller axis is at an angle of attack to the frees- 
tream is examined. The measured noise field is dis- 
tinctly non axially symmeiric under such conditions 
with far field sound pressure levels both diminished 
and increased relative to the axially symmetric values 
produced with the propeller at zero angle of attack. At- 
tempts have been made to explain this non axially 
symmetric sound field based on the unsteady (once 
per rev) loading experienced by the propeller blades 
when the propeller axis is at non zero angle of attack. 
A calculation based on this notion appears to greatly 
underestimate the measured azimuthal asymmetry of 
noise for high tip speed, highly loaded propellers. A 
new mechanism is proposed; namely, that at angle of 
attack, there is a non axially symmetric modulation of 
the radiative efficiency of the steady loading and thick- 
ness noise which is the primary cause of the non axial- 
ly symmetric sound field at angle of attack for high tip 
speed, heavily loaded propellers with a large number 
of blades. A calculation of this effect to first order in the 
crossflow Mach number (component of freestream 
Mach number normal to the propeller axis) is carried 
out and shows much better agreement with measured 
noise data on the angle of attack effect. 
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PC A03/MF A01 
Aeronautics and Space Administration, 


Active Control of 
Sound in Ducts. 

R. J. Silcox, and S. J. Elliott. May 90, 12p NAS 
1.15:102653, NASA-TM-102653 

Presented at Acoustics 90, Southampton, England, 
28-30 Mar. 1990. 


Previous work has demonstrated how active control 
may be applied to the control of random noise in ducts. 
These implementations, however, have been restrict- 
ed to frequencies where only plane waves are propa- 
gating in the duct. In spite of this, the need for this 
technology at low frequencies has progressed to the 
point where commercial products that apply these 
concepts are currently available. Extending the fre- 
quency range of this technology requires the extension 
of current single channel controllers to multi-variate 
control systems as well as addressing the problems 
inherent in controlling higher order modes. The appli- 
cation of active control in the multi-dimensional propa- 
gation of random noise in waveguides is examined. An 
adaptive system is implemented using measured 
system frequency response functions. Experimental 
results are presented illustrating attained suppressions 
of a tc 30 dB for random noise propagating in multiple 
modes. 


Multi-Dimensional Random 
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N90-21604/5/GAR PC AO5/MF A01 
Pennsylvania State Univ., University Park. Noise Con- 
trol Lab. 

Free-Field Propagation of High Intensity Noise. 
Final Report, 1 Dec. 1979 - 28 Feb. 1983. 

J. P. Welz, and O. H. Mcdaniel. 1990, 78p NAS 
1.26:186577, NASA-CR-186577 

Contract NAG1-4 


Observed spectral data from supersonic jet aircraft are 
known to contain much more high frequency energy 
than can be explained by linear acoustic propagation 
theory. It is believed that the high frequency energy is 
an effect of nonlinear distortion due to the extremely 


high acoustic levels generated by the jet engines. The 
objective, to measure acoustic waveform distortion for 
spherically diverging high intensity noise, was reached 
by using an electropneumatic acoustic source capable 
of generating sound pressure levels in the range of 
140 to 160 decibels (re 20 micro Pa). The noise spec- 
trum was shaped to represent the spectra generated 
by jet engines. Two microphones were used to capture 
the acoustic pressure waveform at different points 
along the propagation path in order to provide a direct 
measure of the waveform distortion as well as spectral 
distortion. A secondary objective was to determine 
that the observed distortion is an acoustic effect. To do 
this an existing computer prediction code that deals 
with nonlinear acoustic propagation was used on data 
representative of the measured data. The results 
clearly demonstrate that high intensity jet noise does 
shift the energy in the spectrum to the higher frequen- 
cies along the propagation path. In addition, the data 
from the computer model are in good agreement with 
the measurements, thus demonstrating that the wave- 
form distortion can be accounted for with nonlinear 
acoustic theory. 
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N90-21605/2/GAR PC A04/MF A01 
oe Engineering and Sciences Co., Hampton, 
Sonic Boom Signature Data from Cruciform Micro- 
phone Array Experiments During the 1966-1967 
Eafb National Sonic Boom Evaluation Program. 

H. H. Hubbard, and D. J. Maglieri. May 90, 54p NAS 
1.26:182027, NASA-CR-182027 

Contracts NAS1-19000, NAS9-17900 


Tables are provided of measured sonic boom signa- 
ture data derived from supersonic flyover tests of the 
XB-70, B-58 and F-104 aircraft for ranges of altitude 
and Mach number. These tables represent a conven- 
ient hard copy version of available electronic files and 
complement preliminary information included in a ref- 
erence National Sonic Boom Evaluation Office docu- 
ment. 
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(France). 

Etude par Topographie aux Rayons-X Resolue en 
Temps de Resonateurs Piezoelectriques (Study of 
Piezoelectric Resonators Using Time-Resolved X- 
ray Topography). 

Final rept. 

P. Capelle, and A. Zarka. Jan 90, 20p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The study attempted to visualize vibration modes in pi- 
ezoelectric (essentially quartz) resonators using time- 
resolved stroboscopic X-ray topography. The purpose 
was to gather temporal and spatial information on vi- 
bration and to determine different causes of acoustic 
dissipation in relation to crystal defects. New informa- 
tion on important aspects of the resonators, such as 
acoustical vibration, the effect of flaws, and coupling of 
modes, was collected. Acoustical vibration was very 
precisely characterized using stroboscopic X-ray inter- 
ference bands. The effect of different crystal defects 
was shown through X-ray topography, and the experi- 
mental data, vital for designing theoretical models, 
was gathered. The mode coupling study provided a 
whole series of possible couplings in real resonators. 
Among those observed are two new important ones: 
acoustical components that are unsteady over time 
and trapped modes coupled in plane-convex resona- 
tors. 


Fluid Mechanics 
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Army Ballistic Research Lab., Aberdeen Proving 
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Effect of Initial Conditions on the Development of 
Two-Phase Jets. 

Final rept. Jan-Dec 89. 

C. K. Zoltani, and A. F. Bicen. Apr 90, 26p Rept no. 
BRL-TR-3100 


The results of an experimental investigation into the 
behavior of an unconfined, steady, fully turbulent, two- 
phase jet of diameter of 12.7 mm at the exit, with an 
exit flow velocity of 50 m/s and containing particles 
with a mass density of loading of 1.5% is described. 
The second phase consisted of glass beads 80 mi- 
crons in diameter. Velocity profiles in a plane parallel 
to the exit of the jet at several downstream stations, as 
well as the rms values, turbulent intensity and velocity 
cross correlations were measured for both phases. 
The radial rms velocities of the particles, although simi- 
lar to those of the fluid, were found to be surprisingly 
higher than for a jet of 25.4 mm in diameter with a 
lower exit velocity. Measurements of the particle ve- 
locities were extremely sensitive to changes in the up- 
stream boundary conditions. Keywords: Laser doppler 
anemometry; Two phase flow. (jhd) 
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North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 

— Compressibility of SPC/E Water. Revi- 
ion. 

Interim rept. 

K. Motakabbir, and M. Berkowitz. Apr 90, 22p 

Contract N00014-89-J-1169 

Revision of report dated Jan 90. 


Molecular dynamics computer simulations on rigid 
SPC/E water molecules were performed. The goal of 
the simulations is to study the behavior of isothermal 
compressibility, which was calculated in the simula- 
tions at T= 298, 273 and 248K. The calculated isother- 
mal compressibilities at these temperatures display a 
trend contrary to the experimental observations. The 
hydrogen bonded network in water was also investi- 
gated. No correlation between the temperature de- 
pendence of isothermal compressibility and the 
number of hydrogen bonded pentagons was observed. 
Keywords: Molecular dynamics computer simulation, 
Hydrogen bonded, Network, Anomalies in compress- 
ibility, Thermodynamics, Fluid mechanics, Water. (jg) 
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Finite Analytic Method and its Applications. Lam- 
inar and Turbulent Flows Past Two Dimensional 
and Axisymmetric Bodies. Volume 1. 

Final rept. 

C. J. Chen, and S. K. Choi. Mar 90, 367p Rept no. 
IIHR-334-I-VOL-1 

Contract N00167-86-K-0019 


A numerical study of laminar and turbulent flows past 
two dimensional bodies and axisymmetric bodies is 
presented. Numerical methods are developed to solve 
Navier-Stokes equations for two dimensional and axi- 
symmetric flows in the arbitrary geometries. The com- 
plex physical geometry is resolved by use of numeri- 
cally generated, body-fitted coordinates. The govern- 
ing equations are written in the transformed domain 
using the orthogonal velocity components as depend- 
ent variable for momentum equations. The governing 
equations are discretized using both the finite analytic 
method and the finite volume method. Both one veloci- 
ty staggered grid method and two velocities staggered 
method are employed for grid arrangements. The ve- 
locity and pressure coupling techniques in these grid 
arrangements are presented. The solution procedure 
of the SIMPLER numerical algorithm is used with a 
parabolic marching technique and a global pressure 
calculation method. For turbulent flow calculations, 
both the k-epsilon turbulence model and the two-layer 
turbulence model are used. (KR) 
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Asymptotic Theory for the Periodic Turbulent 
Boundary Layer in Zero Mean-Pressure Gradient. 
A. N. Menendez, and B. R. Ramaprian. Sep 89, 13p 
ARO-19652.10-EG 

Contract DAAG29-83-K-0004 

Pub. in The Aeronautical Jnl. of the Royal Aeronautical 
Society, p255-264 Aug/Sep 89. 


An asymptotic theory valid for large Reynolds number 
is developed for describing the oscillatory properties of 


a turbulent boundary layer in a free stream whose ve- 
locity varies harmonically with time around a non-zero 
mean value. The theory identifies two frequency pa- 
rameters in terms of which four different regimes of 
oscillation frequency are defined. Similarity laws are 
identified for each of these frequency regimes and for 
the different layers of the periodic boundary layer. The 
theory seems to bring together the available data on 
unsteady wall bounded flows into a general frame- 
work. Reprints. (jhd) 
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Boundary Layer in Zero Mean Pressure Gradient. 
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ARO-19652.11-EG 
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A turbulent boundary layer, subjected to a freestream 
velocity which changes sinusoidally with time around a 
spatially uniform mean value has been studied experi- 
mentally. The experiments were conducted in a spe- 
cially designed unsteady-flow water tunnel. A two- 
component laser Doppler anemometer was used to 
measure the instantaneous velocities, and hence the 
turbulent stresses, in the periodic boundary layer. A 
surface-mounted heat-flux gauge was used to meas- 
ure the unsteady wall shear stress. The experiments 
were conducted at relatively high amplitudes of oscilla- 
tion (approx. 40% of the mean) and over a wide range 
of reduced frequencies (1.7-28). While the present 
data on the oscillatory flow properties generally con- 
firm previously known trends the information on the 
turbulent shear stress and skin friction obtained in the 
present studies is more complete than previously 
available. The experimental data, all of which has been 
archived on magnetic tape, form a comprehensive 
base for the development and verification of predictive 
models for unsteady turbulent boundary layers. Re- 
prints. (jhd) 
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T. R. Govindan, F. J. De Jong, W. R. Briley, and H. 
McDonald. May 90, 28p SRA-R930011-F, ARO- 
22360.4-EG-S 

Contract DAAG29-85-C-0030 


The present study addresses the development and im- 
plementation of computational procedures for analysis 
and prediction of flows in centrifugal impellers. Two 
approaches have been investigated: (a) solution of the 
Navier-Stokes equations, and (b) solution of an ap- 
proximate set of viscous primary/secondary flow 
equations by an efficient spatial marching algorithm. 
Solution of the Navier-Stokes equations has been di- 
rected towards computing the flow field in a rotating 
centrifugal impeller passage. Computed results show 
all the flow features of measurements. The spatial 
marching approach has been directed towards deriva- 
tion of approximate flow equations and development 
of an efficient solution algorithm suitable for computing 
impeller flow fields. Flow in a rotating 90-degree bend 
was used as a test case for the spatial marching ap- 
proach. Computer results for the rotating duct show 
characteristic features of impeller flow fields. (jhd) 
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Effects of 2HZ Imposed Bulk Flow Unsteadiness 
on Laminar/Turbulent Transition in a Straight 
Channel. 

Master’s thesis. 

F. J. Greco. Dec 89, 134p 


Laminar/turbulent transition is studied in a straight 
channel with 2 Hz imposed bulk flow unsteadiness for 
Reynolds numbers of 1100 to 3800 and Strouhal num- 
bers of 0.121 to 0.035. Channel aspect ratio is 40 to 1 
with 1.27 cm height, 50.8 cm width and 4.27 m length. 
Observations, videos, and photographs of smoke pat- 
terns show different subcritical transition events in- 
cluding Tollmien-Schlichting waves, vortex-array type 
motion evidenced by smoke swirls, ribbon-like pat- 
terns, turbulent spots, and fully turbulent flow. Fluctu- 
ating intensity magnitudes relative to velocities from 
imposed unsteadiness are determined from phase- 
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avera velocity traces. With 2 Hz unsteadiness, 
transition events begin to occur at lower Reynolds 
numbers and extend over a wider range of Reynolds 
numbers compared to flows with no imposed unsteadi- 
ness. 
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Calculations. 

Final contractor rept. 

M. J. Berger, and R. J. LeVeque. May 90, 17p 
ICASE-90-37, NASA-CR-182048 

Contract NASI-18605, Grant NSF-ASC88-58101 
Supported in part by Grants NSF-DMS86-57319, 
AFOSR-86-0148, and DOE-DE-FG02-88ER25053. 


We solve the inviscid Euler equations in complicated 
geometries using a Cartesian grid. This requires solid 
wall boundary conditions in the irregular grid cells near 
the boundary. Since these cells may orders of magni- 
tude smaller than the regular grid cells, stability is a 
primary concern. We present a new approach to this 
problem and illustrate its use. (kr) 
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Study of Mixed Convection in Large Baffled Rec- 
tangular Chambers with and without Internal Heat 
Sources. (Final Report). 

Master’s thesis. 

K. L. Yerkes. Mar 90, 187p AAMRL-TR-90-017 
Contract F33615-85-C-0532 


A numerical and experimental investigation to deter- 
mine the thermal effects on the development of the 
flow structure in large baffled rectangular chambers 
with and without internal heat sources has been com- 
pleted. Two- and three-dimensional numerical models 
were formulated using the time-dependent laminar 
Navier-Stokes equations assuming a Boussinesq fluid 
with a Prandtl number of 0.7. Experiments were con- 
ducted using a scaled-down model simulated the full- 
size chamber enabling experimental data to be ob- 
tained and subsequently compared with numerical re- 
sults. Flow visualization experiments were conducted 
using the larger, full-size chamber. Internal horizontal 
baffles and heat sources were located symmetrically 
about the vertical centerline axis. Mixed convection 
without internal heat sources for both aided and op- 
posed buoyant forces showed that the development of 
the flow structure was sensitive to small variations in 
the temperature difference between the inlet and the 
vertical walls. Mixed convection with internal heat 
sources showed the flow structure to develop through 
a series of bifurcations from steady state, to periodic, 
aperiodic and finally chaotic with increasing heat 
source temperature. Use of the scaled down iaborato- 
ry experimental model as an indicator for the flow de- 
velopment in the larger full-size chamber showed sig- 
nificant three-dimensional effects. Flow visualization in 
the larger full-size chamber using Silahydrocarbon aer- 
osol droplets showed good agreement with two-di- 
mensional numerical results. Keywords: Mixed con- 
vection; Thermal effects; Inhalation a Flow; 
Exposure chambers; Internal heat sources; Theoreti- 
cal; Buoyant; Experimental. (jhd) 
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Final rept. Apr 88-Mar 89. 
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Grant AFOSR-88-0186 


A spectral code for linear stability analysis has been 
developed that allows easy adaptation to a large varie- 
ty of basic flows and stability equations. This code is 
the basis for extensions to analyze secondary and 
nonlinear stability in parallel and nonparallel flows. Im- 
proved numerical techniques have been developed to 
reduce the computational demand of secondary insta- 
bility studies. A new approach to convective instability 
analysis in nonparallel flows on the basis of parabo- 
lized stability equations has been developed for incom- 
pressible and compressible flows. Encouraging results 
have been obtained in the areas of linear, nonlinear, 
and secondary instability. The code appears as a 
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viable alternative to DNS codes that allows transition 
simulations at a small fraction of the computational 
ey Keywords: Transition; Boundary layers; Stability. 
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We give an overview of some of the experiments cur- 
rently underway to study the coupling of the micros- 
tructure and rheology of concentrated suspensions. 
Nuclear magnetic resonance imaging, real-time x-ray 
radiography, and refractive index matching allow the 
viewi ing of particles in concentrated suspensions. Both 
shear flow experiments and falling ball rheometry are 
reviewed. In the slow flow of these suspensions of 
large, hard, particles in a viscous Newtonian fluid, col- 
loidal forces are negligible and hydrodynamic forces 
dominate. Large local concentration changes are 
shown to occur rapidly in suspensions of uniform 
spheres subjected to flow between concentric rotating 
cylinders. Suspensions of spheres with a bimodal size 
distribution not only show similar phenomena, but also 
exhibit particle separation according to size. In addi- 
tion, the large particles in the bimodal suspension mi- 
grate into ordered, concentric, cylindrical sheets, par- 
allel to the axis of the cylinders. These sheets of parti- 
cles rotate relative to each other. The particle nigra- 
tion and structure formation induced by this inhomo- 
geneous shear flow is believed to be responsible for 
torque reductions and other anomalous behavior wit- 
nessed during the rheological testing of concentrated 
suspensions reported in the literature. Thus, suspen- 
sions may not always be characterized by a viscosity 
that is a scalar material property. Suspensions of fibers 
also show markedly different rheological properties 
when the particles are aligned by flow. Falling ball 
rheometry is shown to be an effective tool to deter- 
mine the bulk viscosity of a suspension while only 
slightly influencing the microstructure. This is illustrat- 
ed by showing that falling ball rheometry can isolate 
the effect of orientation on the viscosity of a suspen- 
sion of fibers. 22 refs., 4 figs. 
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We describe the numerical algorithm used in the 
COYOTE two- dimensional, transient, Eulerian hydro- 
dynamics program for reactive flows. The program has 
a variety of options that provide capabilities for a wide 
range of applications, and it is designed to be robust 
and relatively easy to use while maintaining adequate 
accuracy and efficiency to solve realistic problems. It is 
based on the ICE method, and it includes a general 
species and chemical reaction network for simulating 
reactive flows. It also includes swirl, turbulence trans- 
port models, and a nonuniform mesh capability. We 
describe several applications of the program. 33 refs., 
4 figs. (ERA citation 15:033387) 
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We have embedded two turbulence models in the two- 
dimensional fluid code SHALE. A K-(var epsilon) 
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model, which describes the average mixing due to tur- 
bulence, has been modified to include terms relating to 
compressible flows. In addition, a subgrid-scale K- 
(lambda) model including stochastic backscatter pro- 
vides realizations of random, but resolvable structures. 
We provide a brief description of the two models and 
also of the initialization of the turbulence in the numeri- 
cal calculation. We also discuss the details of the algo- 
rithms and their implementation in SHALE. We show 
calculations of the evolution of a shear mixing =. 
using the K-(lambda) model. 6 refs., 5 figs., 1 tab. (ERA 
citation 15:033386) 
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transfer of a wedge. 

P. R. Chappidi, K. O. Pasamehmetoglu, and F. S. 
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luction. 


Laminar forced convection film boiling flow on a wedge 
is analyzed considering the streamwise pressure gra- 
dient imposed on the flow and the streamwise buoyan- 
cy force (important because of the large density differ- 
ence between the vapor and liquid) acting on the vapor 
film. A two-phase boundary layer model is proposed, 
and the local similarity concept is applied to obtain an 
approximate solution of the governing equations. Para- 
metric trends in this analysis show that, for a water- 
steam system at atmospheric pressure considered 
within this study, the density difference between the 
vapor and liquid is large enough. As a result, both the 
streamwise pressure gradient and the buoyancy force 
exert strong influence on the vapor flow dynamics. 
Wall skin friction results display a strong dependency 
on the streamwise buoyancy force driving the vapor 
film and the external pressure gradient. Previously ob- 
served ‘‘skin friction bucket” type phenomena with in- 
creased heating of the wedge are possible when the 
buoyancy force is small or negligible. Adverse stream- 
wise buoyancy force action on the vapor film, which is 
the case on the lower surface of a horizontally aligned 
wedge, may cause vapor flow separation. In contrast 
to wall skin friction dependency, the wall heat-transfer 
parameter shows a secondary dependence on the 
streamwise pressure gradient and the buoyancy force. 
16 refs., 9 figs., 3 tabs. 
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This paper discusses the following: Saffman-Taylor 
type instabilities; Hele-Shaw bubble motion; cylinder 
wake; behavior of coupled lattice maps with a conser- 
vation law; non-ergodic behavior in locally interacting 
continuous systems; study of models that exhibit self- 
organized critical behavior; and new method for the 
characterization of unstable periodic orbits. (LSP) 
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The problem we examine in this paper is: how can one 
enhance, or even replace, scientific visualization with 
sound. We call this enhancement scientific audioliza- 
tion. The problem we selected was that of turbulence 


in fluid flow. Turbulence is one of the most difficult sub- 
jects to understand in physics and engineering. Most 
fluid flow is turbulent and turbulence is not understood 
from first principles. For this reason, the visualization 
of turbulent behavior on the part of fluids is of great 
use to the scientist. However, there is information as- 
sociated with turbulence that is not easily visualized. 
As such, the problem of accurately depicting turbu- 
lence lends itself well to a combination of graphic and 
sonic elements. Sound may also be used to represent 
data or messages. A message may be displayed in text 
or voice, but it may also be communicated through a 
signal we call earcons. One of the goals of this paper is 
to suggest a model for the simultaneous us of both 
representational sounds and sound messages (ear- 
cons) in a computer/user interface. The audio and 
graphical representation can be presented to the user 
in a single multimedia interface (audiovisualization). 
The first use of sound is the representation turbulent 
behavior, such as rushing water or the sound of jet en- 
gines. The second use of sound is in the transmission 
of messages pertaining to turbulence. Aspects of tur- 
bulence might all be communicated via sound mes- 
sages, i.e., earcons, such as mathematical singulari- 
ties, the rate of dissapation of energy, or the handed- 
ness of a vortex. 16 refs. 
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A hot dense vapor expanding adiabatically into a 
vacuum is studied, A condensed phase develops after 
saturation and supercooling conditions have been 
achieved. The final state of the system consists of 
liquid drops in a expanding, cooling vapor. The final 
condensed mole fraction depends on the drop growth 
rate compared to the fractional volume rate of expan- 
sion at the time saturation is achieved. Drops are pro- 
duced by a nonequilibrium collision process during su- 
percooling of the vapor. The dependence of the 
number of drops on various factors is established. The 
First Law of Thermodynamics is used to solve for the 
evolution of the system, assuming the volume expan- 
sion rate is known. The initial vapor can include an 
inert gas that does not condense in the temperature 
range of interest. The vapors are treated as ideal 
gases until saturation occurs. Slow expansions result 
in the highest condensed mole fractions. Slow expan- 
sions are the result of one-dimensional versus three- 
dimensional expansions and from saturation occurring 
at high temperatures and densities. The size per drop 
depends mostly on how many drops are formed in the 
nonequilibrium supercooling process. 9 refs., 23 figs., 
2 tabs. (ERA citation 15:031892) 
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Experiments were conducted to test the surface- 
shear-stress visualization capabilities of shear-stress- 
sensitive/temperature- insensitive liquid crystal com- 
pounds in hypersonic flow. Liquid crystal coatings 
were applied to the surface of a conical model, which 
was then exposed to a high-unit-Reynolds-number (2.3 
(times) 10(sup 7)/m) Mach 5 flow. The coating was illu- 
minated by white light, and its response to the various 
flow situations was monitored and recorded with 
standard video and high-speed movie cameras. 
Boundary layer transition to turbulence was clearly de- 
marcated by the technique. The dynamic location of 
the transition front as a function of model angle of 





attack (for sharp and blunt cones, with and without 
boundary-layer trips) was recorded, and observations 
were found to be consistent with established (pub- 
lished) trends for hypersonic flows over conical bodies. 
Normal shock passage over the model during tunnel 
shutdown was recorded (at 400 frames/second), and 
the liquid crystal coating was observed to respond to 
this event in a time interval less than or equal to the 
time between sequential movie frame exposures ((le) 
0.0025 seconds). The liquid crystal technique has thus 
been demonstrated as a viable diagnostic tool for use 
in transient/compressible flows. 18 refs., 3 figs. (ERA 
citation 15:032709) 
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Studies of falling-ball rheometry in concentrated sus- 
pensions, embodying a combination of analysis experi- 
ment, and numerical simulation, are discussed. Experi- 
ments involve tracking small balls falling slowly 
through otherwise quiescent suspensions of neutrally 
buoyant particles. A theory has been developed relat- 
ing the average ball velocity to the macroscopic sus- 
pension viscosity, and, for dilute suspensions, agree- 
ment is obtained with Einstein’s sheared suspension 
viscosity. Detailed trajectories of the balls, obtained 
either with new experimental techniques or by numeri- 
cal simulation, are statistically interpreted in terms of 
the mean settling velocity and the dispersion about 
that mean. We show that falling-ball rheometry, using 
small balls relative to the suspended particles, can be 
a means of measuring the macroscopic zero-shear vis- 
cosity without disturbing the original microstructure 
significantly; therefore, falling-ball rheometry can be a 
powerful tool to study the effects of microstructure on 
the macroscopic properties of suspensions. 25 refs. 
(ERA citation 15:033632) 
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Experiments aimed at an investigation of the influence 
exerted by a magnetic field on the resistance associat- 
ed with the circumfluous motion of mercury around 
conductive solids are described in the first part of this 
work. It is learned that when good electrical contract is 
present between the mercury and the solid that it flows 
around, the resistance of the solid increases with an 
increase in its electric conduction. The second part of 
this text is devoted to a study of the influence exerted 
by a magnetic field on the distribution of pressure 
along a circular cylinder. It is shown that when a mag- 
netic field is applied, pressure along the front portion of 
the cylinder increases, so that the pressure coefficient 
in place at the leading stagnation point becomes 
greater than unity. Pressure along the afterbody of the 
cylinder decreases. The resistance increase resulting 
from pressure variation accounts for 40--50% of the 
increase in total resistance. 9 refs., 5 figs. (ERA cita- 
tion 15:033607) 
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Instability of Goertier Vortices to Nonlinear Travel- 
ling Waves. 

Final Report. 

S. O. Seddougui, and A. P. Bassom. Jan 90, 45p 
NAS 1.26:181994, ICASE-90-1, NASA-CR-181994 
Contract NAS1-18605 


Recent theoretical work by Hall and Seddougui (1989) 
has shown that strongly nonlinear, high wavenumber 
Goertler vortices developing within a boundary layer 
flow are susceptible to a secondary instability which 
takes the form of travelling waves confined to a thin 
region centered at the outer edge of the vortex. The 
case is considered in which the secondary mode could 
be satisfactorily described by a linear stability theory 
and herein the objective is to extend this investigation 
of Hall and Seddougui (1989) into the nonlinear 
regime. It was found that at this stage not only does 
the secondary mode become nonlinear but it also 
interacts with itself so as to modify the governing equa- 
tions for the primary Goertler vortex. In this case then, 
the vortex and the travelling wave drive each other 
and, indeed, the whole flow structure is described by 
an infinite set of coupled, nonlinear differential equa- 
tions. A Stuart-Watson type of weakly nonlinear analy- 
sis of these equations is undertaken and concluded, in 
particular, that on this basis there exist stable flow con- 
figurations in which the travelling mode is of finite am- 
plitude. Implications of the findings for practical situa- 
tions are discussed and it is shown that the theoretical 
conclusions drawn here are in good qualitative agree- 
ment with available experimental observations. 
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Final Report. 
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182003 
Contract NAS1-18605 


The influence of surface cooling on compressible 
boundary layer instability is discussed theoretically for 
both viscous and inviscid modes, at high Reynolds 
numbers. The cooling enhances the surface heat 
transfer and shear stress, creating a high heat transfer 
sublayer. This has the effect of distorting and accentu- 
ating the viscous Tollmien-Schlichting modes to such 
an extent that their spatial growth rates become com- 
parable with, and can even exceed, the growth rates of 
inviscid modes, including those found previously. This 
is for moderate cooling, and it applies at any Mach 
number. In addition, the moderate cooling destabilizes 
otherwise stable viscous or inviscid modes, in particu- 
lar triggering outward-traveling waves at the edge of 
the boundary layer in the supersonic regime. Severe 
cooling is also discussed as it brings compressible dy- 
namics directly into play within the viscous sublayer. 
All the new cooled modes found involve the heat 
transfer sublayer quite actively, and they are often 
multi-structured in form and may be distinct from those 
observed in previous computational and experimental 
investigations. The corresponding nonlinear process- 
es are also pointed out with regard to transition in the 
cooled compressible boundary layer. Finally, compari- 
sons with Lysenko and Maslov’s (1984) experiments 
on surface cooling are presented. 
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Clipping of narrow extrema and distortion of smooth 
profiles is a well known problem associated with so- 
called high resolution nonoscillatory convection 
schemes. A strategy is presented for accurately simu- 
lating highly convective flows containing discontinu- 
ities such ac density fronts or shock waves, without 
distorting smooth profiles or clipping narrow local ex- 
trema. The convection algorithm is based on non-artifi- 
cially diffusive third-order upwinding in smooth regions, 
with automatic adaptive stencil expansion to (in princi- 
ple, arbitrarily) higher order upwinding locally, in re- 
gions of rapidly changing gradients. This is highly cost 
effective because the wider stencil is used only where 
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needed-in isolated narrow regions. A recently devel- 
oped universal limiter assures sharp monotonic resolu- 
tion of discontinuities without introducing artificial diffu- 
sion or numerical compression. An adaptive discrimi- 
nator is constructed to distinguish between spurious 
overshoots and physical peaks; this automatically re- 
laxes the limiter near local turning points, thereby 
avoiding loss of resolution in narrow extrema. Exam- 
ples are given for one-dimensional pure convection of 
scalar profiles at constant velocity. 
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Compact scheme formulation was used in the treat- 
ment of boundary conditions for a system of coupled 
diffusion and Poisson equations. Models and practical 
solutions of specific engineering problems arising in 
solid mechanics, chemical engineering, heat transfer 
and fuid mechanics are described and analyzed for ef- 
ficiency and accuracy. Only 2-D cases are discussed 
and a new method of numerical treatment of boundary 
conditions common in the fundamental problems of 
mechanics of continua is presented. 
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The Liquid Transfer Cryogenic Test Facility is a versa- 
tile testbed for ground-based cryogenic fluid storage, 
handling, and transfer experimentation. The test rig 
contains two well instrumented tanks, and a third inter- 
changeable tank, designed .o accommodate liquid ni- 
trogen or liquid hydrogen testing. The internal tank vol- 
umes are approx. 18, 5, and 1.2 cu. ft. Tank pressures 
can be varied from 2 to 30 psia. Preliminary no vent fill 
tests with nitrogen and hydrogen were successfully 
completed with the test rig. Initial results indicate that 
no vent fills of nitrogen above 90 percent full are 
achievable using this test configuration, in a 1-g envi- 
ronment, and with inlet liquid temperatures as high as 
143 R, and an average tank wall temperature of nearly 
300 R. This inlet temperature corresponds to a satura- 
tion pressure of 19 psia for nitrogen. Hydrogen proved 
considerably more difficult to transfer between tanks 
without venting. The highest temperature conditions 
resulting in a fill level greater than 90 percent were with 
an inlet liquid temperature of 34 R, and an estimated 
tank wall temperature of slightly more than 100 R. 
Saturation pressure for hydrogen at this inlet tempera- 
ture is 10 psia. All preliminary no vent fill tests were 
performed with a top mounted full cone nozzle for 
liquid injection. The nozzle produces a 120 ree 
conical droplet spray at a differential pressure of 10 
psi. Pressure in the receiving tank was held to less 
than 30 psia for all tests. 
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Comparisons with experimental heat transfer and sur- 
face pressures were made for seven turbine vane and 
blade geometries using a quasi-three-dimensionai 
thin-layer Navier-Stokes analysis. Comparisons are 
made for cases with both separated and unseparated 
flow over a range of Reynolds numbers and frees- 
tream turbulence intensities. The analysis used a 
modified Baldwin-Lomax turbulent eddy viscosity 
mode. Modifications were made to account for the ef- 
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fects of: (1) freestream turbulence on both transition 
and leading edge heat transfer; (2) strong favorable 
pressure gradients on relaminarization; and (3) vari- 
able turbulent Prandtl number heat transfer. In addi- 
tion, the effect of heat transfer on the near wall model 
of Deissler is compared with the Van Driest model. 
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Forcing and its effect on fluid flows has become an 
accepted tool in the study and control of flow systems. 
It has been used both as a diagnostic tool, to explore 
the development and interaction of coherent struc- 
tures, and as a method of controlling the behavior of 
the flow. A number of prowess oy have been used 
in order to provide a perturbation to the flow; among 
these are the use of an oscillating trailing edge, acous- 
tically driven slots, external acoustic forcing, and me- 
chanical piston methods. The effect of a planar me- 
chanical piston forcing on a single stream shear layer 
is presented; it can be noted that this is one of the 
lesser studied free shear layers. The single stream 
shear layer can be characterized by its primary flow 
velocity scale and the thickness of the separating 
boundary layer. The velocity scale is constant over the 

of the flow field; theta (x) can be used as 2 width 

to characterize the unforced shear layer. In the 
case of the forced shear layer the velocity field is a 
function of phase time and definition of a width meas- 
ure becomes somewhat problematic. 
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A novel approach to the problem of spurious reflec- 
tions introduced by artificial boundary conditions in 
computational fluid dynamic (CFD) solutions is pro- 
posed. Instead of attempting to derive non-reflecting 
boundary conditions, the approach is to accept the 
fact that spurious reflections occur, but to remove 
these reflections with cepstrum analysis, a ape proc- 
essing technique which has been successfully used to 
remove echoes from experimental data. First, the 
theory of the cepstrum method is presented. This in- 
cludes presentation of two types of cepstra: The 
Power Cepstrum and the Complex Cepstrum. The defi- 
nitions of the cepstrum methods are applied theoreti- 
cally and numerically to the analytical solution of sinus- 
oidal plane wave propagation in a duct. One-D and 3-D 
time dependent solutions to the Euler equations are 
computed, and hard-wall conditions are prescribed at 
the numerical boundaries. The cepstrum method is ap- 
plied, and the reflections from the boundaries are re- 
moved from the solutions. One-D and 3-D solutions 
are computed with so called nonreflecting boundary 
conditions, and these solutions are compared to those 
obtained by prescribing hard wall conditions and proc- 
essing with the cepstrum. 
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Anew computer code was developed to solve the two- 
dimensional or axisymmetric, Reynolds averaged, un- 
steady compressible Navier-Stokes equations in 
strong conservation law form. The thin-layer or Euler 
equations may also be solved. Turbulence is modeled 
using an algebraic eddy viscosity model. The objective 
was to develop a code for aerospace applications that 
is easy to use and easy to modify. Code readability, 
modularity, and documentation were emphasized. The 
equations are written in nonorthogonal body-fitted co- 
ordinates, and solved by marching in time using a fully- 
coupled alternating direction-implicit procedure with 
generalized first- or second-order time differencing. All 
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terms are linearized using second-order Taylor series. 
The boundary conditions are treated implicitly, and 
may be steady, unsteady, or spatially periodic. Simple 
Cartesian or polar grids may be generated internally by 
the program. More complex geometries require an ex- 
ternally generated computational coordinate system. 
The documentation is divided into three volumes. 
Volume 1 is the Analysis Description, and describes in 
detail the governing equations, the turbulence model, 
the linearization of the equations and boundary condi- 
tions, the time and space differencing formulas, the 
po — procedure, and the artificial viscosity 
models. 
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A new computer code was developed to solve the two- 
dimensional or axisymmetric, Reynolds averaged, un- 
steady compressible Navier-Stokes equations in 
strong conservation law form. The thin-layer or Euler 
equations may also be solved. Turbulence is modeled 
using an algebraic eddy viscosity model. The objective 
was to develop a code for aerospace applications that 
is easy to use and easy to modify. Code readability, 
modularity, and documentation were emphasized. The 
equations are written in nonorthogonal body-fitted co- 
ordinates, and solved by marching in time using a fully- 
coupled alternating direction-implicit procedure with 
generalized first- or second-order time differencing. All 
terms are linearized using second-order Taylor series. 
The boundary conditions are treated implicitly, and 
may be steady, unsteady, or spatially periodic. Simple 
Cartesian or polar grids may be generated internally by 
the program. More complex geometries require an ex- 
ternally generated computational coordinate system. 
The documentation is divided into three volumes. 
Volume 2 is the User’s Guide, and describes the pro- 
gram’s general features, the input and output, the pro- 
cedure for setting up initial conditions, the computer 
resource requirements, the diagnostic messages that 
may be generated, the job control language used to 
run the program, and several test cases. 
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A new computer code was developed to solve the 2-D 
or axisymmetric, Reynolds-averaged, unsteady com- 
pressible Navier-Stokes equations in strong conserva- 
tion law form. The thin-layer or Euler equations may 
also be solved. Turbulence is modeled using an alge- 
braic eddy viscosity model. The objective was to devel- 
op a code for aerospace applications that is easy to 
use and easy to modify. Code readability, modularity, 
and documentation were emphasized. The equations 
are written in nonorthogonal body-fitted coordinates, 
and solved by marching in time using a fully-coupled 
alternating-direction-implicit procedure with general- 
ized first- or second-order time differencing. All terms 
are linearized using second-order Taylor series. The 
boundary conditions are treated implicitly, and may be 
steady, unsteady, or spatially periodic. Simple Carte- 
sian or polar grids may be generated internally by the 
program. More complex geometries require an exter- 
nally generated computational coordinate system. The 
documentation is divided into three volumes. Volume 3 
is the Programmer’s Reference, and describes the 
program structure, the FORTRAN variables stored in 
common blocks, and the details of each subprogram. 
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In recent years, high accuracy finite difference approxi- 
mations were developed for partial differential equa- 
tions of elliptic type, with particular emphasis on the 
convection-diffusion equation. These approximations 
are of compact type, have a local truncation error of 
fourth order, and allow the use of standard iterative 
schemes to solve the resulting systems of algebraic 
equations. These high accuracy approximations are 
extended to the solution of Navier-Stokes equations. 
Solutions are obtained for the model problem of driven 
cavity and are compared with solutions obtained using 
other approximations and those obtained by other au- 
thors. It is discovered that the high order approxima- 
tions do indeed produce high accuracy solutions and 
have a potential for use in solving important problems 
of viscous fluid flows 


incompressible 
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For convection-dominated flows, classical second- 
order methods are notoriously oscillatory and often un- 
stable. For this reason, many computational fluid dyna- 
micists have adopted various forms of (inherently 
stable) first-order upwinding over the past few dec- 
ades. Although it is now well known that first-order 
convection schemes suffer from serious inaccuracies 
attributable to artificial viscosity or numerical diffusion 
under high convection conditions, these methods con- 
tinue to enjoy widespread popularity for numerical heat 
transfer calculations, apparently due to a perceived 
lack of viable high accuracy alternatives. But alterna- 
tives are available. For example, nonoscillatory meth- 
ods used in gasdynamics, including currently popular 
TVD schemes, can be easily adapted to multidimen- 
sional incompressible flow and convective transport. 
This, in itself, would be a major advance for numerical 
convective heat transfer, for example. But, as is 
shown, second-order TVD schemes form only a small, 
overly restrictive, subclass of a much more universal, 
and extremely simple, nonoscillatory flux-limiting strat- 
egy which can be applied to convection schemes of 
arbitrarily high order accuracy, while requiring only a 
simple tridiagonal ADI line-solver, as used in the major- 
ity of general purpose iterative codes for incompress- 
ible flow and numerical heat transfer. The new univer- 
sal limiter and associated solution procedures form the 
so-called ULTRA-SHARP alternative for high resolu- 
tion nonoscillatory multidimensional steady state high 
speed convective modelling. 
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The main theme of the paper is to review computer 
simulation as a tool to study mechanisms in fluids and 
to understand better fluid behavior. The relationship 
between molecular dynamics and thermophysical 
properties of fluids is reviewed very briefly. The stand- 
ard simulation algorithms that are available are listed. 
The authors emphasize, however, the importance of 
the recent molecular dynamics techniques that incor- 
porate non-Newtonian equations of motion. Two 
topics are introduced as examples. First, the evidence 
of a transient solid-like structure observed from simula- 
tions of a dense model two-dimensional liquid is re- 
ported: the authors speculate that the transient struc- 
ture influences the density dependence of many ther- 
mophysical properties of the real liquid. Second, a dis- 
cussion of the structure factor of a system under 
shear, and its relation to the properties of the fluid, is 
given. 
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Fluiddynamik und zum Vermischungsverhalten der 
fluessigen Phase in Blasensaeulen mit laengsan- 
gestroemten Rohrbuendein. (Fluid dynamics and 
mixing behaviour of the liquid phase in bubble col- 
umns with tube bundles subjected to longitudinal 


flow). 

Diss. (Dr.-Ing). 

K. Bernemann. 10 Jul 89, 116p 
In German. 


This publication deals with studies on the fluid dynam- 
ics and mixing behaviour of the liquid phase in bubble 
columns with tube bundle inserts subjected to longitu- 
dinal flows. The results of the work demonstrate that 
the relationship between transport processes and fluid 
dynamics in non-agitated two-phase systems remains 
unchanged even when the apparatus is modified. 
Above and beyond the calculation equations present- 
ed here, the mixing behaviour of the liquid phase in 
bubble columns with installed fixtures can also be de- 
duced from the fluid dynamics measurements which 
are as a rule easier to perform. (AKF). (Copyright (c) 
1990 by FIZ. Citation no. 90:081 197.) 
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AD-A222 720/5/GAR PC A01/MF A01 

Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 

Limits Imposed by Spatial Hole Burning on the 

Single-Mode Operation of Standing-Wave Laser 

Cavities. 

Journal article. 

: z Zayhowski. 15 Apr 90, 4p JA-6345, ESD-TR-90- 
4 

Contract F19628-90-C-0002 

Pub. in Optics Letters, vi5 n8 p431-433, 15 Apr 90. 


A simple formula is derived that gives the ratio of the 
maximum single-longitudinal-mode inversion density 
for a standing-wave laser in terms of the cavity geome- 
try and well-known material parameters. This formula 
can be used as a guideline in the design of single-fre- 
quency lasers. Reprints. (rh) 


052,913 

AD-A222 746/0/GAR PC A02/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Computer Modeling Wave Propagation with a Vari- 
ation of the Helmholtz-Kirchhoff Relation. 

Interim rept. for period ending Jan 89. 

P. G. Rudolf, J. J. Tollett, and R. R. McGowan. 1 Mar 
90, 8p Rept no. USAFSAM-JA-89-62 


A computational technique is presented by which com- 
plex diffraction effects associated with scalar waves 
may be easily modeled. The approach uses a variation 
of the Kirchhoff equation, derived from basic princi- 
ples. The modification involves the choice of a Green’s 
function which represents a continuous distribution of 
inward propagating point sources on the bounding sur- 
face, as opposed to the single point source at the ob- 
servation point in the standard derivation. The result- 
ant equation is easily modeled numerically. The dif- 
fracting screen need not be flat and the aperture 
shape is unrestricted. The technique works well in the 
near-or far-field. A wide variety of incident wavefronts 
are modeled; there can be any amplitude variation, any 
wave-shape, and the wave may impinge from any di- 
rection. Restrictions on the method are that the wave 
may be monochromatic, scalar, and that the medium 
through which the wave propagates be homogeneous. 
The output of the calculation is a simulated diffraction 
pattern, plotted as an intensity distribution. Compari- 
son is made to analytic calculations in the Fraunhofer 
(far-field) case and to experimental results in the Fres- 
nel (near-field) regime. Kirchhoff boundary conditions 
are used in all cases in the paper. Examples are also 
worked for light propagating at extreme angles to the 
optical axis and for a severely asymmetric aperture. 
Finally the radiation field produced by an extended, 
contorted source is modeled. Reprints. (jnd) 
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Washington Univ., Seattle. 
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Diffusion of Light in Turbid Material. 

A. Ishimaru. 15 Jun 89, 7p ARO-24713.8-GS 
Contract DAAL03-87-K-0032 

+ in Applied Optics, v28 n12 p2210-2215, 15 Jun 


This reprint discusses some of the present knowledge 
of the mathematical techniques used to describe light 
diffusion in turbid material such as tissues. Attention 
will be paid to the usefulness and limitations of various 
techniques. First, we review the transport theory, radi- 
ance, radiant energy fluence rate, phase functions, 
boundary conditions, and measurement techniques. 
We then discuss the first-order solution, multiple scat- 
tering, diffusion approximation, and their limitations. 
The plane wave, spherical wave, beam wave, and 
pulse wave excitations are discussed followed by a 
brief review of the surface scattering effects due to 
rough interfaces. Keywords: Light diffusion; Turbid ma- 
terial; Multiple scattering. Reprints. (jhd) 


052,915 

AD-A222 789/0/GAR PC A03/MF A01 
Washington Univ., Seattle. Dept. of Electrical Engi- 
neering. 

Experimental and Theoretical Studies on En- 
hanced Backscattering from Scatterers and 
Rough Surfaces. 

A. Ishimaru. 1990, 16p ARO-24713.7-GS 

Contract DAAL03-87-K-0032 

Pub. in Scattering in Volumes and Surfaces, 1990. 


This paper presents experimental and theoretical stud- 
ies on the backscattering enhancement from discrete 
scatterers. The theory is based on the diffusion ap- 
proximation and shows that the angular width of the 
peak is related to the transport length of the medium. 
The enhancement due to the rough surface scattering 
is divided into the case of large height variations and 
slopes and the case of small height variations with sur- 
face wave mode contributions. Keywords: Backscat- 
tering enhancement; Volume scattering; Rough sur- 
face scattering; Multiple scattering; Reprints. (jhd) 
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AD-A222 790/8/GAR PC A02/MF A01 
Washington Univ., Seattle. 

Backscattering Enhancement by Randomly Dis- 
tributed Very Large Particles. 

Y. Kuga, and A. Ishimaru. 1 Jun 89, 6p ARO- 
24713.6-GS 

Contract DAAL03-87-K-0032 

Pub. in Applied Optics, v28 n11 p2165-2169, 1 Jun 89. 


Recently, the backscattering enhancement by densely 
distributed particles of a size comparable to the wave- 
length was reported. It has been explained as the con- 
structive interference of two waves traveling in oppo- 
site directions. This enhancement was observed only 
in densely distributed particles, and its existence in 
sparsely distributed media has not been verified yet. 
This reprint presents the experimental evidence of 
backscattering enhancement by sparsely distributed 
very large particles. Experiments are conducted using 
45-micron latex particles which are approximately 100 
times the wavelength. Both copolarized and cross-po- 
larized components are measured for different particle 
concentrations. Unlike for small particles, backscatter- 
ing enhancements is most noticeable when the parti- 
cle concentration is low. The angular width of the peak 
is comparable to the ratio (wavelength)/(particle size) 
and is independent of the optical distance. Keywords: 
Backscattering enhancement; Scattering by large par- 
ticles; Multiple scattering; Reprints. 
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Ortel Corp., Alhambra, CA. 

Vertical Emitting, Ring Geometry, Ultra-Low 
Threshold and Ultra-High Speed Quantum Well 
Lasers for Optica! interconnect. 

Rept. for Mar-May 90. 

M. Mittelstein, and N. Bar-Chaim. May 90, 9p 
Contracts N00014-88-C-0483, DARPA Order-6325 


The main emphasis during this quarter was placed on 
the following efforts: (1) development of a ridge wave 

uide as an alternative lateral optical guiding structure; 
2) investigation of the ridge wave guide structure in 
ring configuration; (3) single quantum well material in- 
vestigation. (rh) 
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052,922 


PHYSICS 
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Montana State Univ., Bozeman. Dept. of Physics. 
Beam Combining of Excimer Lasers by Stimulated 
Raman Scatteri 

Final rept. 16 Jul 85-31 Dec 89. 

J. L. Carlsten. 31 Dec 89, 11p 

Contract N00014-85-K-0477 


The primary objective of this research was to deter- 
mine those factors which would influence the gain in a 
Raman amplifier that was pumped by a broadband ex- 
cimer laser. Initial studies concentrated on determining 
the spatial structure from a Raman generator. The 
spatial structure was understood in terms of propaga- 
tion in a quadratic index media. This well characterized 
generator output was then injected into a Raman am- 
plifier for gain enhancement studies. This research in- 
dicated that a multimode, random phase model for the 
broadband pump could be used to predict the gain er- 
hancements observed. However, our most recent data 
indicates that the model fails to account for the tran- 
siency found in lower pressure Raman amplifiers. 
However, further studies will be necessary to resolve 
this issue. (rh) 
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AD-A223 025/8/GAR PC A17/MF A03 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Numerical Solutions for a Cylindrical Laser Diffus- 


er Flowfield. 

Doctoral thesis. 

J. A. Horkovich. Jun 90, 393p Rept no. AFIT/DS/ 
ENY/90-3 


Numerical solution to the diffusion of a supersonic flow 
through a cylindrical laser diffuser is approached in in- 
corporating a modified two-layer Cebici-Smith algebra- 
ic eddy viscosity turbulence model into the compressi- 
ble Navier-Stokes equations. The standard algebraic 
constants are made functions of the local adverse 
pressure gradient based on experimental values ob- 
tained in the research of Jobe, Hankey, Laserman, 
Sturek, and Waltrup and Schetz. This modification 
allows solution of the Navier-Stokes equations by 
MacCormack’s _time-splitting explicit numerical 
scheme for selected experimentai flow conditions. 
This effort represents the first full Navier-Stokes solu- 
tion that has accurately simulated the viscous-inviscid 
interactions present in a supersonic axisymmetric dif- 
fuser. Numerous previous attempts required artificial 
and arbitrary numerical control of the wall boundary 
layers to achieve convergence. Theses. (jhd) 
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AD-A223 036/5/GAR PC A02/MF A01 
University of South Florida, Tampa. 

Diode Laser Pumped Single Mode 1.3 microns Nd: 
YALO Microlaser. 

Final rept. 

Aug 89, 10p 

Contract N00014-87-C-2541 


The objective of this program was to investigate the 
implementation of a tunable single frequency Neodym- 
ium YALO laser on the 1.34 microns transition capable 
of producing several milliwatts of output power. This 
laser is to be used as a seed source to injection lock a 
larger Nd: YALO laser. The output from the latter is in 
turn to be frequency tripled and Raman shifted to 
match the passband of the Cs atomic vapor filter. Such 
a system may be suitable for use in submarine laser 
communication applications. Keywords: Diode laser 
pumped, Single mode, Microlasers, Optics. (jg) 
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Polytechnic Univ., Brooklyn, NY. Dept. of Physics. 
Linear and Nonlinear Optical Properties of Quan- 
tum Dots. 

Final rept. 

K. M. Leung. 1990, 4p 

Contract N00014-89-J-2018 


The dispersion relation is calculated for artificial optical 
media consisting of periodic arrays of microparticles 
embedded in a host medium. Our major objective is to 
utilize photonic — engineering techniques to 
modify the optical in such a way that will drasti- 
cally alter many optical and electronic processes. (jhd) 
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High Pulse Energy Fliashlamp Pumpabie Laser 


Interim technical rept. 1 Oct 89-31 Mar 90. 

J. M. Kauffman, and J. Novinski. 9 Apr 90, 12p ARO- 
27514.1-CH 

Contract DAALO3-89-K-0160 


The class of laser dye known as 4PyMPO was given 
an expanded fluorophor by substitution of a bipheny- 
lene for the phenylene group. Neither the derived qua- 
ternary salt or zwitterion had a higher extinction coeffi- 
cient, quantum yield, or bathochromic shift of absorp- 
tion from that of the parent compound. Replacement 
of the methoxy ‘M’ by julolidino was not achieved. In 2- 
(4’-methoxy-4-biphenyl)-1-propylbenzimidazole, the 
methanesulfonate acid salt was no higher in quantum 
yield than the methanesulfonate quat., indicating no 
steric hindrance to planarity in the excited state. Addi- 
tion of a phenylene group, again, did not improve the 
fluorescence properties. A symmetrical version with 
benzimidazolium ions at both ends is being prepared. 
Synthesis of a bridged quaterphenyl! with stilbenyl- 
methyl groups as potential intramolecular triplet state 
quenchers is one step from the target molecule. Syn- 
thesis of a high-energy dye related to the most effec- 
tive bridged sexiphenyls known by replacement of 
benzene rings B and E by furan rings is one step from 
the target molecule. Keywords: Laser dye flashlamp- 
pumped, Triplet-state, Optics, Photostable oligopheny- 
lene, Fluorene, Furan oxazole, High pulse energy, 
Benzimidazole, Benzimidazolium ion, Quaternary salt, 
Pyridinium salt, Zwitterion, 4PyMPO, Julolidine, Auxo- 
fluor fluorescence, Quantum yield, Extinction coeffi- 
cient. (jg) 
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MIT short-wavelength laser project. Progress 
report, May 15, 1989-January 1, 1990. 

P. Hagelstein, S. Basu, M. Muendel, S. Kaushik, and 
J. P. Braud. 1990, 99p DOE/ER/14012-1 

Contract FG02-89ER14012 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We review the status of the short wavelength laser 
project at MIT. At this point we are on schedule relative 
to our initial proposal: the power amplifier is under con- 
struction at LLNL, the vacuum chamber has been de- 
signed, and development of the alignment system is 
underway. We report progress on the design of whis- 
per gallery mirror EUV laser cavities, and have pro- 
posed a new scheme for frequency mixing in the EUV. 
We anticipate our first laser plasma experiment late 
spring or early summer of 1990. 
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DE90009481/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Convenient system for the manufacture of holo- 
graphic diffraction gratings. 

V. A. Deason, and M. B. Ward. 1989, 5p EGG-M- 
89048, CONF-8908222-2 

Contract AC07-761D01570 

International conference on laser interferometry (3rd), 
San Diego, CA (USA), 6-11 Aug 1989. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


A device that provides a very convenient facility for the 
manufacture of holographic diffraction gratings is de- 
scribed. The system employs single mode polarization 
maintaining optical fibers and a simple opto-mechani- 
cal design to permit great flexibility in grating manufac- 
ture. The intended application of these gratings is dif- 
fraction moire interferometry. A variety of gratings 
ranging from less than 100 to more than 2000 1/mm 
can be made with minimal time required for changing 
between grating frequencies. Furthermore, the rational 
design of the device permits one to easily generate 
more complex gratings, including crossed gratings, 
gratings having two or more superimposed groove 
spatial frequencies, or gratings having other unusual 
features such as induced aberrations. 4 refs., 4 figs. 
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Interferometric second-harmonic-generation au- 
tocorrelator for characterizing femtosecond 
pulses. 

M. Kuska. Nov 89, 15p SAND-89-8253 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 


products. Original copy available until stock is exhaust- 
ed. 


We discuss an interferometric second-harmonic-gen- 
eration (SHG) autocorrelator for characterizing femto- 
second pulses generated by a colliding-pulse, mode- 
locked ring dye laser. The autocorrelator consists of a 
modified Michelson interferometer. One arm provides 
a variable time delay through the use of a corner cube 
oscillating at 60 Hz. Electronic filters are used to dis- 
play the pulse envelope and the second-harmonic in- 
terference fringes. Since this autocorrelator produces 
an interferometric autocorrelation signal, it is possible 
to monitor the effects of pulse chirping, as well as the 
pulse width. 5 refs., 7 figs. (ERA citation 15:032993) 
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Los Alamos National Lab., NM. 
Development of free-electron lasers for xuv pro- 
jection lithography. 

B. E. Newnam. 1990, 19p LA-UR-90-1125, CONF- 
900140-23 

Contract W-7405-ENG-36 

SPIE optics, electro-optics and laser applications in 
science and engineering conference and exhibition, 
Los Angeles, CA (USA), 15-19 Jan 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Future rf-linac-driven FELs, operating in the range 
from 4 nm to 100 nm, could be excellent exposure 
tools for extending the resolution limit of projection op- 
tical lithography to (le)0.1 (mu)m and with adequate 
total depth of focus (1 to 2 (mu)m). When operated at a 
moderate duty rate of (ge)1%, XUV FELs should be 
able to supply sufficient average power to support 
high-volume chip production. Recent developments of 
the electron beam, magnetic undulator, and resonator 
mirrors are described which raise our expectation that 
FEL operation below 100 nm is almost ready for dem- 
onstration. Included as a supplement is a review of ini- 
tial design studies of the reflecting XUV projection 
optics, fabrication of *eflection masks, characterization 
of photoresists, and the first experimental demonstra- 
tions of the capability of projection lithography with 14- 
nm radiation to produce lines and spaces as small as 
0.05 (mu)m. 88 refs., 10 figs. 
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Materials for high average power lasers. 

J. E. Marion, and A. J. Pertica. Jan 89, 17p UCRL- 
99297, CONF-890145-27 

Contract W-7405-ENG-48 

SPIE conference on optics, electro-optics and laser 
applications in science and engineering: OE/LASE 
‘89, Los Angeles, CA (USA), 15-20 Jan 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Unique materials properties requirements for solid 
state high average power (HAP) lasers dictate a mate- 
rials development research program. A review of the 
desirable laser, optical and thermo-mechanical proper- 
ties for HAP lasers precedes an assessment of the de- 
velopment status for crystalline and glass hosts opti- 
mized for HAP lasers. 24 refs., 7 figs., 1 tab. 
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Lawrence Livermore National Lab., CA. 

Development of a large scale Nd:YAG growth 

process. 

E. W. O'Dell, D. J. Nelson, D. Narasimhan, R. C. 

Morris, and J. E. Marion. Jan 90, 10p UCRL-102201, 

CONF-900140-25 

Contract W-7405-ENG-48 

SPIE optics, electro-optics and laser applications in 

science and engineering conference and exhibition, 

Los Angeles, CA (USA), 15-19 Jan 1990. Sponsored 

by Department of Energy, Washington, DC. 

yoo copy only, copy does not permit microfiche pro- 
luction. 


Development of an automated steady-state process 
for Czochralski growth of flat interface Nd:YAG laser 
crystals is described. Steady-state is achieved through 
addition to the melt to maintain constant melt depth 
and composition. Interface flattening is accomplished 
through a controlled spin-up of crystal rotation during 
which characteristic changes in melt flow and crystal 
weight are observed. Combined steady-state/flat- 
interface growth has been demonstrated for sections 
up to 30 mm diameter (times) 110 mm long. In batch 
mode, without melt addition, flat interface YAG and 
Nd:YAG up to 52 mm (times) 220 mm, and undoped 
YAG up to 85 mm (times) 75 mm have been grown. In 
batch mode, gradual reduction of rotation rate is re- 
quired to maintain interface contour and cross-section- 
al shape of the crystal as the melt height decreases. 
17 refs., 5 figs. 
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We describe here the development and operation of a 
kilowatt scale KD*P second harmonic generator. The 
design utilizes a simple and compact two-plate alter- 
ae configuration with a transverse thermal gradi- 
ent. The calculated single pulse conversion efficiency 
is between 50 and 75% for beams whose divergence 
is up to 15 times the diffraction limit. Offline subaper- 
ture tests demonstrated that the effect of induced ther- 
mal gradients on conversion efficiency was less than 
5% for optical loads expected for kilowatt operation. 
Full aperture tests with a 300 watt average power 
Nd:glass Vtg boy laser gave conversions of 35%. 
4refs., 10 figs. (ERA citation 15:032885) 
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The stability of a phase-compensated laser beam 
propagating in a turbulent absorbing fluid is consid- 
ered. Small-scale transverse optical perturbations 
from turbulence and noise grow in therma! blooming by 
two instabilities: the uncompensated stimulated ther- 
mal Rayleigh scattering instability, and the closed-loop 
instability. Linearized perturbation theory is used to 
calculate the electric field spectrum as a Taylor series 
in time and as superposition of stable and unstable 
modes. The method is applicable to fluids with arbi- 
trary parameter variations along the path. Compensat- 
ed perturbations grow exponentially, and uncompen- 
sated ones grow quasi-exponentially. The instability 
growth is in good agreement with numerical simula- 
tions of full nonlinear thermal blooming. If the growth 
rate exceeds the damping rate from other phenomena 
then the perturbations grow until limited by nonlinear 
saturation, at which point the beam is significantly de- 
graded. At saturation the laser beam spontaneously 
breaks into small-scale transverse structures such as 
filaments or ribbons. 18 refs., 2 figs. 
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The physical process responsible for near UV pho- 
toabsorption by the Kr*(sub 2) excimer are examined 
and the energy dependence of the photoabsorption 
cross sections Is calculated. Near UV photoabsorption 
by the Kr*(sub 2) is a multiprocess phenomenon in- 
volving direct photoionization and concurrent photoex- 
citation to a repulsive resonance state, which subse- 
quently autoionizes or dissociates. An adiabatic nuclei 
theory is developed, based on the use of Feshbach 
projection operators, to separate the ionization and 
dissociation channels, and to device photoionization 
and photodissociation cross sections. These cross 
sections are expressed in terms of parameters ob- 
tained from fixed nuclei electronic calculations and in 
terms wavefunctions describing nuclear motion. 
Stieltjes Tchebycheff Moment Theory (STMT) tech- 
niques are used to extract information concerning the 
ionization continuum from localized L(sup 2) electronic 
wavefunctions obtained from molecular electronic 
structure codes. Problems in the application of STMT 
techniques to narrow spectral features are examined. 
The cause of these problems is determined to be the 
use of the histogram midpoint approximation in low 
order STMT quadratures. Techniques are then devel- 
oped which significantly improve the accuracy of 
STMT calculations for an isolated, narrow, resonance 
in a single continuum. Improved treatment of reso- 
nance profiles is demonstrated for pure Fano profiles, 
a shape resonance in a model barrier-and-well poten- 
tial, and a shape resonance in the K-shell photoioniza- 
tion spectrum of N(sub 2). The improved STMT tech- 
niques are then used to obtain the fixed nuclei reso- 
nance profiles in the spectrum of Kr(sub 2). (ERA cita- 
tion 15:036261) 
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In NASA, Langley Research Center, NASA/DOD Con- 
oo Interaction Technology 1989 p 349- 
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A description of the advanced structures/control inte- 
grated experiment (ASCIE) experimental setup, a ge- 
neric test bed for several essential technologies was 
presented. In particular its multi-input, multi-output, 
non-collocated control system and its complex struc- 
tural dynamics, characteristic of large segmented sys- 
tems make it an ideal test bed for Control-Structure 
Interaction (CSI) experiments. The high accuracy of its 
measurement system will make it possible to investi- 
gate the dynamics of microvibrations and its implica- 
tion for the CSI phenomenon. 
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Manintveld, W. J. Mastop, and B. J. H. Meddens. 
Nov 89, 46p RIJNHUIZEN-89-190 
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The Status Report covers the progress at the FOM- 
Institute in — the Free Electron Laser for In- 
frared eXperiments (FELIX). The FELIX project in- 
volves the construction and operation of a tunable FEL 
in the infrared and microwave spectral region, covering 
the range from 3 micrometers to roughly 3 mm. The 
first stage of the project is intended to cover the range 
from 8 micrometers to 80 micrometers. 
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Doctoral thesis. 

R. Eppenga. 15 Sep 88, 132p 


The fabrication of layered crystalline semiconductor 
structures, the so-called semiconductor heterostruc- 
tures, has resulted in a new class of devices which ex- 
hibit interesting physical effects and have important 
technological applications. The GaAs/Al(x)Ga(1-x)As 


quantum well forms an example of such a layered 
semiconductor structure. It consists of a thin (10-100A) 
layer of GaAs in between two thick layers of Al(x)Ga(1- 
x)As. This structure finds an important application as 
the active region of a GaAs/Al(x)Ga(1-x)As quantum- 
well laser. In that region conduction-band electrons 
and valence-band holes recombine under the emis- 
sion of (laser) light. This thesis deals with the electron- 
ic and optical properties of GaAs/Al(x)Ga(1-x)As 
quantum wells. The one-electron conduction-band 
states and valence-band states, and the correspond- 
ing energy levels, are calculated using a semi-empiri- 
cal model. On the basis of k(dot)p theory a Schrodin 
er-like equation is derived which describes the slow 4 
(on the scale of the lattice parameter) varying part of 
the wavefunction, the so-called envelope function. 
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XUV radiation from a laser-produced plasma was in- 
vestigated using a 1.5 m grazing incidence monochro- 
mator with a channel electron multiplier array detector. 
This instrument provides relatively high spectral reso- 
lution as well as linear response over a large dynamic 
range. Spectra from 8 to 40 nm were obtained from 
plasmas generated by a 0.5 J Nd:YAG laser focused 
on the following different target materials: Al, Cu, Fe, 
Sn, Sm, Hf, Yb, W and Pb. Reproducibility of emission 
and effects of laser energy and focus on the output 
were measured. 
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A new matrix method is used to analyze bent planar 
optical waveguides. The method is a modification of an 
earlier method and may therefore be used with absorb- 
ing or leaky structures. The new method is a refine- 
ment of the old matrix method inasmuch as a non-uni- 
form refractive index is approximated by a series of 
linear profiles rather than a series of uniform profiles. 
The method is used to analyze a bent planar wave- 
guide, yielding bend loss directiy. The effect of whis- 
pering gallery modes has also been studied. It appears 
that a whispering gallery explanation given earlier may 
not be adequate. 
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A high-pressure oxygen cell has been used to gener- 
ate vibrational stimulated Raman scattering, using a Q- 
switched laser. Peak first-Stokes conversion efficien- 
cies of 6% are reported, and direct use of the cell 
output for stimulated Raman pumping of oxygen in 
room air to the first vibrationally excited level is demon- 
strated. Coherent anti-Stokes Raman spectroscopy is 
used to study the density dependence of the 298-K Q- 
branch line shape in the 5-31-amagat range, with the 
results compared with s ‘al models that incorpo- 
rate the effects of intermolecular rotational energy 
transfer. 


052,941 


PHYSICS 
Plasma Physics 


052,938 

PB90-254897 Not available NTIS 

National Inst. of Standards and Technology (NEL), 

Boulder, CO. Electromagnetic Tech Div. 

peng say te one —_ Pe: ser by Field-Assist- 
ion in Neodymium-Doped Soda- 

Lime-Silicate Glass. 

Final rept. 

N. A. Sanford, K. J. Malone, and D. R. Larson. 1990, 


3p 
Pub. in Optics Letters 15, n7 p366-368, 1 Apr 90. 


A continuous-wave integrated-optic channel wave- 
uide laser operating at 1.057 micrometers has been 
fabricated in needa died soda-lime-silicate 

laser glass. The device was end-fire pumped with the 

0.528 micrometer line of an argon-ion laser. Threshold 

for laser action occurs for an pump power of 

31 mW. The slope efficiency for the integrated-optic 

laser is estimated to be 0.5%. Field-assisted ion ex- 

change in a eutectic melt of CaNO3 and KNOS3 was 
used to form the waveguide. 
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phn p< laser (FEL) theory and experiments are 
reviewed. The physical mechanism responsible for the 
generation of coherent radiation in the FEL is de- 
scribed and the fundamental role of the ponderomo- 
tive wave in bunching and trapping the beam is em- 
phasized. The relationship of the FEL interaction to the 
beam-plasma interaction is pointed out. Various FEL 
operating regimes are discussed; these include the 
high-gain Compton and Raman regimes, both with and 
without an axial guiding magnetic field. The linear and 
papers = regimes are examined in detail, with particu- 
lar emphasis on techniques for achieving efficiency en- 
hancement. The quality of the electron beam used to 
drive FELs is a critical factor in determining the gain 
and efficiency. The subject of electron beam quality, 
for different accelerators, is discussed. Key proof-of- 
principle experiments for FELs in an axial guiding mag- 
netic field, as well as those driven by induction linacs, 
rf linacs, electrostatic accelerators and storage rings 
are reviewed. Finally, the requirements on wigglers 
and resonators are discussed. 
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Contents: Diagnostics of Processing Discharges, Hy- 
drocarbon Plasmas, Kinetic Models, Electron Diffu- 
sion, Plasma Processing, Heavy Particle and Excited 
State Collisions, Workshop on the Reference System 
for RF Plasma Processing Research, Posters, loniza- 
tion, Laser Phenomena, Arcs and Glows, Electron and 
Heavy Particle Collisions, Posters, Ar/Xe Lasers |, 
Breakdown and Switching, Ar/Xe Lasers II, Cross Sec- 
tion Data |, Fundamental Data from Plasmas, Cross 
Section Il, Posters, Novel Plasmas, Cross Sections | 
Wish | Knew, Single Wafer Plasma Processing, Colli- 
sions Between Atoms, Molecules, and lons, RF Dis- 
charges: Models and Experiments, and Optical Diag- 
nostics. (rh) 
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The dense plasma focus has been investigated at 
many laboratories as a possible fusion device. Typical 
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plasma parameters for this device are electron tem- 
peratures of 1 keV, densities of 10 to the 19th power 
per cc, and confinement times of 100 ns. Characteris- 
tic of the plasma focus discharge are intense soft and 
hard x-ray, optical and microwave radiations. Also, 
emitted from the focus are electrons, ions and, with 
certain filling gases, neutrons. The emphasis of this 
work is to investigate the electron and ion emission 
from the plasma focus and the development of appro- 
priate diagnostics to accomplish this task. The view- 
point of the focus as a bipolar diode may provide a 
natural description of the observed phenomena. A 
Mather geometry plasma focus device has been con- 
structed. Diagnostics used for electron measurements 
include current monitors, a calorimeter, a magnetic 
energy analyzer, and an emittance meter. lon beam 
measurements were performed using a flux-meter, a 
inhole camera, an ion beam emittance meter, and a 
mson parabola analyzer. In addition, opening 
switch behavior has been investigated. Intense elec- 
tron beams are observed with pulse lengths approxi- 
mately 5 ns at energies of 20 to 200 keV and currents 
of 1 kA and above. The root-mean-square (rms) emit- 
tance of the electron beam is found to be approximate- 
ly 1 cm-rad. lon measurements show copious ion emis- 
sion of very energetic ions up to several MeV. A meas- 
urement of rms emittance of the ion beam was made. 
Results support the bipolar diode model of the plasma 
focus device. (jhd) 
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The investigation concerns the process of expansion 
of a plasma in a disk channel when a transverse mag- 
netic field is present. The plasma source is a coaxial 
electric discharger, on which a capacitor bank of the 
IMM-5-150 type is discharged. During the course of the 
experiment attention was turned to the stability of the 
current layer. It was revealed that it had exceptional 
stability as a geometric formation. In a number of 
cases on the external boundary of the layer a picture 
developed which was characteristic for Rayleigh- 
Taylor instability, which, however, disappeared quite 
rapidly, leading to the complete restoration of the 
structure of the current layer. Russian translations. 
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This article is concerned with free boundary problems 
for the differential equation u(double prime) + (1/ 
x)u(prime) + f(u) = 0, x > 0. In particular, it addresses 
the questions of existence and uniqueness of a finite 
point P and a solution u satisfying the conditions 
u(prime)(0) = 0; u(x) > 0, 0 < x < P; u(P) = 
u(prime)(P) = 0. Among the admissible nonlinearities 
are functions of the type f(u) = u(sup p) (minus) u(sup 
q) for certain combinations (p, q), where 0 (le) q < p 
(le) 1, including the special case f(u) = (radical)u 
(minus) 1, which has been proposed in plasma physics 
as a simple model for Tokamak equilibria with magnet- 
ic islands. 7 refs. 
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The average parallel resistivity and the location of the 
q = 1 surface are found to be consistent with the pre- 
dictions of neoclassical transport theory and inconsist- 
ent with classical resistivity (uncorrected for toroidal 
effects) for ohmic plasmas in the TFTR tokamak, both 
in near-equilibrium and during ramping of the plasma 
current. These observations are incompatible with 
theories predicting anomaious parallel resistivity in 
concert with anomalous perpendicular transport. 41 
refs., 9 figs., 1 tab. 
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The US-Japan Workshop on Field-Reversed Configu- 
rations with Steady-State High-Temperature Fusion 
Plasma and the 11th US-Japan Workshop on Compact 
Toroids were held at Los Alamos National Laboratory, 
Los Alamos, New Mexico on November 7--9, 1989. 
These proceedings contain the papers presented at 
the workshops as submitted by the authors. These 
papers have been indexed separately. 
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The diagnostic instrumentation on TFTR (Tokamak 
Fusion Test Reactor) and the specific properties of 
each diagnostic, i.e., number of channels, time resolu- 
tion, wavelength range, etc., are summarized in tables, 
grouped according to the plasma parameter meas- 
ured. For comparison, the equivalent diagnostic capa- 
bilities of JET (Joint European Torus) and the Japa- 
nese large tokamak, JT-60, as of late 1987 are also 
listed in the tables. Extensive references are given to 
publications on each instrument. 
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Drift wave patterns in toroidal plasmas are studied. 
The dispersion relation was simplified to retain both 
the shear and the toroidal coupling effects. Since the 
dispersion relation does not depend on the toroidal 
angle, (phi), the dispersion is solved in the two- dimen- 
sional space made up with minor radius and poloidal 
angle. The dispersion relation can be reduced into 
second-order, partial differential equations of a hyper- 
bolic type. The one-dimensional convective mode 
analysis, which was originated in the 1960’s, was ex- 
tended into the two-dimensional analysis. Depending 
on the strength of the magnetic shear, one can obtain 
either the convective or the localized solutions. The 
results show that the plasma is expected to be unsta- 
ble for large azimuthal mode number and that the 
plasma instability tends to be more stabilized for large 
mass ions. 8 refs., 3 figs., 1 tab. 
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The principal roles of the Computational Physics 
Group are (1) to develop efficient numerical algo- 
rithms, programming techniques and applications soft- 
ware for current and future generations of supercom- 
puters, (2) to develop advanced numerical models for 
the investigation of plasma phenomena and the simu- 
lation of contemporary magnetic fusion devices, and 
(3) to serve as a liaison between the Center and the 
user community; in particular; to provide NERSC with 
an application-oriented viewpoint and to provide the 
user community with expertise on the effective usage 
of the computers. In addition, many of our computer 
codes employ state-of the-art algorithms that test the 
prototypical hardware and software features of the 
various computers. This document describes the ac- 
tivities of the Computational Physics Group and was 
prepared with the assistance of the various Group 
members. The fist part contains overviews on a 
number of our important projects. The second section 
lists our important computational models. The third 
part provides a comprehensive list of our publications. 
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This research report gives the effect of impurity radi- 
ation on the attainment of high beta and high tempera- 
ture for an ohmic discharge in the case of a tokamak 
like HBT-EP. Time dependent, one dimensional trans- 
port calculations were done using the HERMES code. 
The permissible impurity influx from the wall was found 
to decrease with increase in the magnetic field. For 
attaining a plasma temperature around 100 eV with the 
value of (beta) close to the Troyon (beta) limit, the 
maximum magnetic field was found to be around 0.6 
Tesla with a maximum permissible impurity influx of 
about 0.2% of the hydrogen ion flux reaching the wall. 
7 refs., 8 figs. (ERA citation 15:033733) 
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An analytical expression of the detached plasma 
radius in and ohmically heated tokamak plasma was 
obtained. The assumption was made that the (anoma- 
lous) heat conductivity is constant and independent of 
minor radius, r. The resultant nonlinear differential 
equation has a universal solution for the plasma tem- 
perature as a function of r. The shape is very similar to 
the so-called profile consistency model. As the aver- 
age plasma density increases, the tokamak plasma 
which is first attached to either limiter or divertor de- 
taches itself from the limiter and forms a toroidal 
plasma whose boundary is clearly marked by a radi- 
ative boundary layer where the power input to the 
plasma is radiated away. As the plasma density in- 
creases, the radius of the plasma shrinks until the sur- 
face safety factor becomes less that (approximately)2, 
whereupon the plasma disruption starts. The density 
limit calculated by this model agrees with the experi- 
mental observation. 1 ref., 1 fig., 1 tab. (ERA citation 
15:033785) 
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The Microwave Tokamak Experiment (MTX) has a 
substantial number of fast diagnostics, especially for 
electrons, as part of its mission for pulsed, high-power 
electron cyclotron heating. As part of its contribution to 
ITER R&D, these diagnostics are being used to char- 
acterize disruptions in MTX. This report is the first of 
two, with the second planned for submittal in Septem- 
ber 1990, at the end of the ITER conceptual design 
activity. Here, we analyze the characteristics of disrup- 
tions during normal operation of MTX, discuss some 
new data pertaining to the ‘“Granetz limit,” and de- 
scribe preliminary data on ramped density shorts 
which will be used for fast measurements on density 
limit disruptions. The final report will discuss measure- 
ments —t the fast diagnostics to characterize the 
disruption. (ERA citation 15:033787) 
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TESS (Tandem Experiment Simulation Studies) is a 
one-dimensional, bounded particle-in-cell (PIC) simu- 
lation code designed to investigate the confinement 
and transport of plasma in a magnetic mirror device, 
including tandem mirror configurations. Mirror plasmas 
may be modeled in a system which includes an applied 
magnetic field and/or a self-consistent or applied elec- 
trostatic potential. The PIC code TESS is similar to the 
PIC code DIPS! (Direct Implicit Plasma Surface Inter- 
actions) which is designed to study plasma transport to 
and interaction with a solid surface. The codes TESS 
and DIPSI are direct descendants of the PIC code ES1 
that was created by A. B. Langdon. This document 
provides the user with a brief description of the meth- 
ods used in the code and a tutorial on the use of the 
code. 10 refs., 2 tabs. (ERA citation 15:036568) 
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The ECH propagation and absorption experiments 
performed in MTX during November, 1989 have been 
analyzed in detail. These experiments used a micro- 
wave horn mounted behind the microwave calorimeter 
on the tokamak inside wall to measure the ECH power 
transmitted through the plasma from the injection port. 
The transmitted power fraction was obtained by nor- 
malizing this measurement with the incident power 
measured by a horn in the last mirror (M4) of the micro- 
wave transmission line. Analysis of shots without 
plasma showed that the powers measured by the two 
horns were linearly dependent. The remainder of this 
report is organized as follows. The next section pre- 
sents the analysis of the data form the FEL experi- 
ments. A broad comparison of the data with ray tracing 
results using fixed density and temperature profiles is 
described. Following this, detailed analysis of individ- 
ual shots are given in which density profiles inferred 
from FIR interferometer measurements and electron 
temperature profiles from ECE measurements are 
used in the ray tracing and absorption calculations. 


The next section discusses possible causes for the 
scatter in the experimental data and the differences 
between the measurements and caiculational predic- 
tions. 7 refs., 8 figs., 1 tab. (ERA citation 15:036567) 
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The Fokker-Planck package FPPAC, which solves the 
complete nonlinear multispecies Fokker-Planck colli- 
sion operator for a plasma in two-dimensional velocity 
space, has been rewritten for the Connection Machine 
2. This has involved allocation of variables either to the 
front end or the CM2, minimization of data flow, and 
replacement of Cray-optimized algorithms with ones 
suitable for a massively — architecture. Coding 
has been done utilizing Connection Machine Fortran. 
Calculations have been carried out on various Connec- 
tion Machines throughout the country. Results and tim- 
—s these machines have been compared to each 
fe) and to those on the static memory Cray-2 at the 
National Magnetic Fusion Energy Computer Center. 
For large problem size, the Connection Machine 2 is 
found to be cost-efficient. 6 refs., 7 tabs. 
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Electron Cyclotron Current Drive (ECCD) experiments 
on the Dill-D tokamak have been performed using 60 
GHz waves launched from the high field side of the 
torus. Preliminary analysis indicates rf driven currents 
between 50 and 100 kA in discharges with total 
plasma currents between 200 and 500 kA. These are 
the first ECCD experiments with strong first pass ab- 
sorption, localized deposition of the rf power, and 
(tau)(sub E) much longer than the slowing-down time 
of the rf generated current carriers. The experimentally 
measured profiles for T(sub e), (eta)(sub e) and Z(sub 
eff) are used as input for a 1D transport code and a 
multiply-ray, 3D ray tracing code. Comparisons with 
theory and assessment of the influence of the residual 
electric field, using a Fokker-Planck code, are in 
womem The ECH power levels were between 1 and 
1.5 MW with pulse lengths of about 500 msec. ECCD 
experiments worldwide are motivated by issues relat- 
ing to the physics and technical advantages of the use 
of high frequency rf waves to drive localized currents. 
ECCD is accomplished by preferentially heating elec- 
trons moving in one toroidal direction, reducing their 
collisionality and thereby producing a non-inductively 
driven toroidal current. 6 refs., 4 figs. 
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During the past year — progress was made in 
carrying out theoretical investigations pursuant to the 
scientific mission of the Institute. These achievements 
may be approximately classified in terms of the follow- 
ing research categories (often with considerable over- 
lap); tokamak MHD studies, turbulence theory and 
plasma transport, computational plasma physics, sta- 
bility theory, mathematical physics, advanced ideas, 
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and space plasma physics-related problems. An over- 
view of this work is contained in this report. This paper 
contains a list of the numerous scientific papers pub- 
lished in technical journals by IFS scientists during the 
past year. Also, detailed summaries of IFS Reports 
written ren by 90 are given in abstract form in Ap- 
pendix A of this report. It is worth noting that, in addi- 
tion to the many research publications, two lengthy 
review articles were written during the past year at the 
IFS: one on nonlinear drift waves and transport in mag- 
netized plasmas, and the other an introduction to bifur- 
cation theory. 
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Sandia National Labs., Albuquerque, NM. 

Visible spectroscopy in the PBFA Il 
ion diode. 

J. Bailey, A. L. Carlson, R. L. Morrison, and Y. 
Maron. 1990, 28p SAND-90-0631C, CONF-900557-4 
Contract ACO04-76DP00789 

Topical conference on high-temperature plasma diag- 
nostics (8th), Hyannis, MA (USA), 6-10 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We describe a new visible spectroscopy diagnostic 
system for measuring plasma properties in the PBFA II 
applied-B ion diode. The system transports light from 
the ion diode to a remote screen room where it is re- 
corded by a spectrography coupled to a streak 
camera. We developed extensive calibration tech- 
niques for measuring the collection efficiency into the 
fiber link, the effects of the background bremsstrah- 
lung radiation on the fibers, the fiber transmission as a 
function of wavelength, and the absolute streaked- 
spectrograph sensitivity as a function of wavelength. 
We have recorded time-dependent spectral line pro- 
files and intensities from the PBFA II plasma opening 
switch, the beam-transport gas cell, and the anode 
plasma. The Stark shift of the Lil 2s-2p transition ob- 
served on LiF-anode shots shows that the time-re- 
solved electric field peaks at 7--8 MV/cm, the highest 
field ever measured using the Stark effect. The poten- 
tial of these measurements to expand our knowledge 
of ion-diode physics is being explored. 24 refs., 8 figs. 
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applications, Task A. Progress report, September 
15, 1989-September 14, 1990. 

T. M. Antonsen, W. W. Destler, V. L. Granatstein, B. 
Levush, and |. D. Mayergoyz. May 90, 559 DOE/ER/ 
52147-3 

Contract FG05-87ER52147 
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This report details progress over the past year in the 
research program “Free Electron Lasers with Short 
Period Wigglers.” The work is performed jointly by the 
laboratory for Plasma Research and the Electrical En- 
gineering ment of the University of M 

and is funded by the US Department of Energy 

of Fusion Energy. The goal of the work is the develop- 
ment of an electron cyclotron resonance heating 
(ECRH) scheme for magnetic fusion plasmas such as 
the Compact Igriition Tokamak (CIT). Our approach is 
the development of a free electron laser using a sheet 
electron beam and a short period wiggler magnet. The 
specific requirements for the heating method include 
10 to 30 MW of average power with pulse durations of 
several seconds to CW at a frequency near 300 GHz 
((approximately)600 GHz) in the case of second har- 
monic (ECRH). Compatible with the experimental 
nature of the program, radiation frequency flexibility of 
30% total bandwidth and 5% rapid dynamic ((approx 
It}10 ms) bandwidth is desirable. As the source will 
eventually be applied to a reactor, priority is placed 
upon high system efficiency and reliability. Use of es- 
tablished technologies is encouraged where possible. 
(ERA citation 15:033732) 
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Fluctuation and thermal energy balance for drift- 
wave turbulence. 

C. B. Kim, W. Horton, and B. G. Hong. May 90, 22p 
DOE/ET/53088-432, IFSR-432 

Contract FG05-80ET53088 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Energy conservation for the drift-wave system is 
shown to be separated into the wave-energy power 
balance equation and an ambient thermal-energy 
transport equation containing the anomalous transport 
fluxes produced by the fluctuations. The wave energy 
equation relates the wave energy density and wave 
energy flux to the anomalous transport flux and the 
dissipation of the fluctuations. The thermal balance 
equation determines the evolution of the temperature 
profiles from the divergence of the anomalous heat 
flux, the collisional heating and cooling mechanisms 
and the toroidal pumping effect. 16 refs., 1 tab. 
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Texas Experimental Tokamak. Technical progress 
report, April 1989-April 1990. 

A. J. Wootton. Apr 90, 19p DOE/ER/53267-3 
Contract FG05-88ER53267 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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This paper discusses the following work on the text 
tokamak: data systems; particle confinement; impurity 
transport; plasma rotation; runaway electrons; electron 
cyclotron heating; FIR system; transient transport; in- 
ternal turbulence; edge turbulence; ion temperature; 
EML experiments; impurity pellet experiments; MHD 
experiments and analysis; TEXT Upgrade; and Up- 
grade diagnostics. (ERA citation 15:033811) 


052,961 

DE90011072/GAR PC A02/MF A01 
Texas Univ. at Austin. Fusion Research Center. 
Plasma confinement theory and transport simula- 
tion. Technical progress report, November 1, 1989- 
October 31, 1990. 

D. W. Ross. Apr 90, 69 DOE/ER/53266-32 

Contract FG05-88ER53266 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objectives of this page are to advance the trans- 
port studies of tokamaks, including development and 
maintenance of the Magnetic Fusion Energy Data- 
base, and to provide theoretical interpretation and 
modelling for TEXT, and equilibrium and stability stud- 
ies for TEXT-Upgrade. (ERA citation 15:033735) 
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Grumman Aerospace Corp., Princeton, NJ. Corporate 
Research Center. 

Technical progress report for ICRF edge model- 


ing. 

10 Jan 90, 16p DOE/ER/53236-T2 

Contract FG02-86ER53236 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report describes the technical progress covering 
the period from May 15, 1989 to the present for the 
DOE sponsored grant, “ICRF Edge Modeling.” 
Progress in the areas of antenna design, and kinetic 
modeling of ions and electrons is cited. The design of 
antennas for CIT and C-MOD is currently an ongoing 
activity. lon kinetic modeling indicates the impurity ion 
heating is not an important impurity production mecha- 
nism. The development of a quasilinear model for elec- 
tron heating is presented. The relevant professional 
activities sponsored by this grant are given. (ERA cita- 
tion 15:033734) 
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DE90011442/GAR PC A02/MF A01 
Texas Univ. at Austin. Fusion Research Center. 
Portable and independent edge fluctuation diag- 
nostic. Technical progress report, September 14, 
1989-May 14, 1990. 

C. P. Ritz, and A. J. Wociton. 1990, 6p DOE/ER/ 
53295-1 

Contract FG05-89ER53295 

Sponsored by Department of Energy, Washington, DC. 
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During the early phase of the project (October--De- 
cember 1989) we have built a portable probe drive and 
control electronics. The electronics and workstation 
(Mac lici) have been purchased. During this initial 
phase we have conducted experiments at the ATF 
stellarator of the Oak Ridge National Laboratory and 
(from mid January to mid February 1990) at the ZT- 
40M reversed field pinch (RFP) of the Los Alamos Na- 
tional Laboratory. On both devices we used the recip- 
— probe drive and probe arrays developed on 
TEXT for a simultaneous measurement of density, 
electron temperature, floating potential and their fluc- 
tuation quantities. This report discusses these results. 
(ERA citation 15:033736) 
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Lawrence Livermore National Lab., CA. 

Scattering and localizability of ECH power in CIT. 
G. R. Smith. 1990, 4p UCRL-JC-103123, CONF- 
900602-10 

Contract W-7405-ENG-48 

European conference on controlled fusion and plasma 
heating (17th), Amsterdam (Netherlands), 25-29 Jun 
hang 2 ponsored by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


The theory of scattering by drift-wave density fluctua- 
tions is applied to electron-cyclotron heating (ECH) in 
the Compact Ignition Tokamak (CIT). It is found for CIT 
that the scattering angles are small and have a Gaus- 
sian distribution. An analytic result is given for the aver- 
age number of scattering events suffered by a ray 
during propagation through the turbulence layer; this 
average number is 1.3 for the turbulence level expect- 
ed in CIT. Localizability of ECH power in CIT is also 
studied for two choices of steering mirror. Better 
access to outer flux surfaces and better localization is 
achieved if the power is steered within a poloidal 
plane. 7 refs., 3 figs. (ERA citation 15:036570) 
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clear Engineering. 

Kinetic stability of field-reversed configurations. 
Progress report, December 15, 1989-May 15, 1990. 
M. Y. Hsiao, and J. L. Staudenmeier. May 90, 4p 
DOE/ER/53302-2 

Contract FG02-90ER53302 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This project studies the linear stability of global MHD- 
like modes in the Field-Reversed Configuration (FRC) 
within the context of the Viasov-fluid model (Viasov 
ions, cold massless fluid electrons). The approach 
taken in this study is to use unstable MHD eigenfunc- 
tions as basis functions to solve a variational form of 
the linearized Viasov-fluid equations. In this approach 
the Viasov-fluid dispersion functional is separated into 
a fluid-like part and a part that depends on the ion 
orbits in the equilibrium electric and magnetic fields. 
The fluid-like part is equivalent in form to the MHD 
energy principle without the compressibility term. The 
part that depends on the equilibrium particle orbits 
contains finite larmor radius effects, the Hall effect and 
the parallel kinetic effects. The dispersion functional is 
solved by numerical computation. This project will try 
to determine the scaling of the Viasov-fluid growth 
rates of unstable modes with variations in FRC equilib- 
rium parameters such as s (the approximate number of 
ion gyroradii between the magnetic axis and the separ- 
atrix of the FRC), elongation, and other profile param- 
eters. (ERA citation 15:036550) 
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Analysis on scrape off layer plasma in toroidal hel- 
ical systems. 

K. Itoh, K. Nagasaki, S. |. Itoh, and A. Fukuyama. Jan 
89, 29p PPLK-R-36 

U.S. Sales Only. 


Connection length of the magnetic field line to the wall 
in the scrape off layer (SOL) plasma is analysed in the 
toroidal helical systems. It is found that the connection 
length L has a logarythmic dependence on the dis- 


tance from the outermost magnetic surface. Based on 
this result, we apply an analytic study on the plasma 
distribution in the SOL plasma. The edge temperature 
T(sub b) approximately scales as P(sup 0.36) as in the 
case of tokamaks, where P is the power flow to SOL 
region. For a given value of P, T(sub b) is lower than 
that of tokamaks with similar minor radius. (author). 
(ERA citation 15:02967 1) 
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DE90777725/GAR PC A03/MF A01 
Kyoto Univ., Uji (Japan). Plasma Physics Lab. 

Design study of ion temperature measurement by 
collective Thomson scattering in Heliotron E. 

Y. Takeiri, S. Sudo, and T. Tsukishima. Feb 89, 45p 
PPLK-R-37 

U.S. Sales Only. 


Design study is carried out of ion temperature meas- 
urement system by collective far-infrared laser scatter- 
ing, with the intention of applying it to the Heliotron E 
device. The measurement system consists of a D(sub 
2)O laser, beam transmission optics for both incident 
and scattered light, and a dual homodyne detection 
system. Compared with the conventional systems 
where a heterodyne method is used for the signal de- 
tection, improvements of signal-to-noise ratio (S/N) 
and frequency resolution are expected in this system, 
because the dual homodyne method causes no dete- 
rioration of S/N by the stray light of the incident beam. 
We show that the S/N of the dual homodyne method is 
the same S/N as the so-called post detection and that 
the spectrum width of the laser light caused by the am- 
plitude fluctuation gives the frequency resolution in the 
dual homodyne method. The scattered powers are 
evaluated for various operation modes of Heliotron E. 
It is shown that a 200 kW output power of the D(sub 
2)O laser with a pulse duration longer than 1 (mu)s is 
required to make the T(sub i) measurement for neutral 
beam heated plasmas with n-bar(sub e) = (2.5-10) x 
10(sup 13) cm(sup -3) and T(sub i) = (300-1200) eV. It 
is also shown that T(sub i) can be determined with suf- 
ficient accuracy by means of the least square fitting of 
the measured spectrum to theoretical one, assuming a 
Maxwellian velocity distribution, provided the post de- 
tection S/N is larger than 3. For pumping the D(sub 
2)O laser, two systems using TEA CO(sub 2) laser, 
namely, a multi-stage amplifier system and an injection 
locking system are examined. They are compared in 
terms of compactness and frequency-stability. The ac- 
cessibility to the Heliotron E device is also discussed. 
(author). (ERA citation 15:029672) 
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Third harmonic electron cyclotron heating of over- 
dense plasmas in Heliotron DR. 

N. Yanagi, M. Sato, and S. Morimoto. Jul 89, 47p 
PPLK-R-44 

U.S. Sales Only. 


Third harmonic electron cyclotron heating has been 
experimentally studied in Heliotron DR (R = 90cm, a- 
bar(sub p) (approx equal) 7cm) by using a 28GHz, 
200kW gyrotron. When the line averaged electron den- 
sity, n-bar(sub e), exceeds a certain critical value of 
n(sub e,crit) (approx) 0.5x10(sup 13)/cm(sup 3), ab- 
sorption power rapidly increases, and plasmas are 
substantially heated as long as the third harmonic res- 
onant layers locate within the last closed magnetic sur- 
face. On the other hand, heating of the bulk plasma is 
not effective at the lower density of n-bar(sub e) < 
n(sub e,crit) although strong hard X-ray is radiated 
which suggests the generation of high energy elec- 
trons. In the high density regime, we observed that the 
central region of plasma is heated even when the elec- 
tron density exceeds much higher than the cut-off 
value of O-mode (overdense plasma) almost inde- 
pendent of the location of resonant layers. We have 
found that the overdense plasma produced by the third 
harmonic heating have basically the same characteris- 
tics as those observed in the second harmonic heat- 
ing. Electron Bernstein wave is considered to be con- 
cerned with the heating of overdense plasma in the 
third harmonic condition. (author). (ERA citation 
15:029676) 
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Equilibrium, stability, and deeply trapped particle 
orbit calculations for | = 2 torsatron/heliotron 
configurations. 

Y. Nakamura, M. Wakatani, J. N. Leboeuf, B. A. 
Carreras, and N. Dominguez. Jun 89, 48p PPLK-R-41 
U.S. Sales Only. 


Confinement properties of | = 2 torsatron/heliotron 
configurations with number of toroidal field periods, M, 
in the range 10 to 14 are studied. This involves the 
calculation of zero-current and flux conserving equilib- 
ria; stability against Mercier modes and low-n ideal 
modes, with n denoting the toroidal mode number; and 
orbit confinement of deeply trapped energetic parti- 
cles. Optimization of both magnetohydrodynamic 
(MHD) and transport properties is pursued under the 
condition of plasma aspect ratio A = R/a (ge) 7, with 
R the major radius and a the average plasma radius. 
For configurations with M (le) 12, an average MHD 
beta limit of 4 % to 5 % is possible. The addition of a 
quadrupole field improves the confinement of trapped 
particles at zero pressure, but particle losses increase 
with increasing beta. This loss is less severe if the 
vacuum magnetic axis is shifted slightly inward. A con- 
figuration with M = 10, a coil pitch parameter p(sub c) 
in the range 1.25 to 1.30, and an added quadrupole 
field satisfies the beta and energetic particle confine- 
ment requirements for the next generation of large tor- 
satron/heliotron devices. (author). (ERA citation 
15:029675) 
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Scalings of energy confinement and density limit 
in stellarator/heliotron. 

S. Sudo, Y. Takeiri, H. Zushi, F. Sano, and K. Itoh. 
Apr 89, 31p PPLK-R-40 

U.S. Sales Only. 


Empirical scaling of energy confinement observed ex- 
perimentally in stellarator/heliotron (Heliotron E, Wen- 
delstein 7A, L2, Heliotron DR) under the condition that 
plasmas are heated by ECH and/or Nbl is proposed. 
Empirical scaling of density limit obtainable under the 
optimum condition is proposed. These scalings are 
compared with those of tokamaks. The energy con- 
finement scaling has similar power dependence as ‘L 
mode scaling’ of tokamaks. The density limit scaling 
seems also to indicate the upper limit of achievable 
density in many tokamaks. Combining the energy con- 
finement time and the density limit scaling a transport- 
limited beta value is also deduced. Thus, from the 
viewpoint of designing a machine, there should be 
some compromise in determing magnetic field 
strength on plasma axis, average minor radius and 
major radius, because their dependence on confine- 
ment time and transport-limited beta value is contra- 
dicting. (J.P.N.). (ERA citation 15:029674) 
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K. Itoh. Mar 89, 43p PPLK-R-39 
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Presentations given in the IAEA technical committee 
meeting on impurity control (held in JAERI from 13 to 
15 February, 1989) are summarized, putting the em- 
phasis on the physics modelling of the plasma related 
to the impurity production and confinement. (author). 
(ERA citation 15:029806) 
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PPLK-R-38 
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Kinetic analysis of the global energy confinement time 
for neutral-beam-heated Heliotron-E plasmas has 
been performed with the 1-D, time-independent trans- 
port analysis code, PROCTR-Mod. Beam-power scans 
were performed by firing various number of hydrogen 
neutral beams, while density scans were performed by 
puffing gas and/or pellet fueling under the metallic or 
carbonized wall conditions. The wall carbonization fa- 
cilitated the density increase due to the enhanced par- 
ticle recycling on the walls, and also enabled long- 
pulse, quasi-stationary, currentless ECH + NBI oper- 


ation with reduced heavy-impurity contamination. The 
data analysis shows that the favorable density de- 
pendence partially offsets the unfavorable power de- 
pendence, and that the anomalous electron transport 
loss becomes dominant in the over-all energy balance 
as the beam power and plasma density are increased. 
An alternative scaling law is also presented which is to 
fit (tau)(sub E)(sup G) (ms) by an ‘offset-linear’ law. 
The latter scaling is found to provide a better fit to the 
presented data sets in spite of its simple form. The 
parametric scaling of the local electron thermal diffusi- 
vity, (chi)(sub e), is also discussed on the basis of the 
kinetic analysis. (J.P.N.). (ERA citation 15:029673) 
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T. Nishitani, and S. Ishida. Dec 89, 33p JAERI-M-89- 
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The marfe (Multifaceted Asymmetric Radiation From 
the Edge) is a poloidally asymmetric radiation band lo- 
calized near the inside midplane and is a common phe- 
nomenon among middle and large size tokamaks like 
Alcator-C, ASDEX, TFTR and JET. In JT-60 marfe has 
been observed frequently in high-lp and high density 
limited discharges with neutral beam heating. It can be 
explained as a radiative thermal instability caused by 
light impurities in a peripheral plasma. Though the 
marfe onset close to the density limit reduces the line 
averaged electron density, it does not affect the cen- 
tral electron temperature and the energy confinement. 
The marfe onset at relatively low Ip improves energy 
confinement time up to several % accompanied with 
the increase of electron density. (author). (ERA cita- 
tion 15:029663) 
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Model of L-H transition. 

H. Aikawa. Dec 89, 34p JAERI-M-89-217 
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A model of L-H transition in a tokamak plasma is pre- 
sented. In the theory of the dissipative drift wave turbu- 
lence, the condition of k(sup 2)(rho)i(sup 2)(approx 
equal) 1 (k : wave vector normal to the magnetic field, 
(rho)i: ion Larmer radius evaluated by electron temper- 
ature) makes the theoretical procedures change from 
the fluid type to the kinetic one as k(rho)i grows over 
unity. This fact leads the diffusion coefficient induced 
by this instability to utterly different dependence of 
plasma parameters (especially electron temperature 
(T(sub e)) dependence changes from T(sub e)(sup 5/ 
6) to T(sub e)(sup -2) as k(sup 2)(rho)i(sup 2) changes 
from the value less than unity to the value more than 
unity). It is shown in the present paper that L-H transi- 
tion can be induced by this change of plasma parame- 
ter dependence of the diffusion coefficient, and the 
threshold value of electron temperature is also pre- 
sented. This model, using the radial profiles of electron 
density and temperature near the plasma circumfer- 
ence obtained by the experiment of ASDEX, shows a 
good explanation of L-H transition. The various char- 
acteristics of H-mode, having been obtained by the 
various tokamak machines with the various conditions, 
are discussed and also explained consistently. 
(author). (ERA citation 15:029664) 
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Numerical Simulation of Laser-induced Plasmas 
with a Particle Code. 
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Presented at the Euromech 257 Mechanical Effects In- 
duced by Laser, Marweille, France, September 6-8, 
1989. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de l’Armement. 


A Particle-in-Cell (PIC) code for axisymmetric, two-di- 
mensional modelling of laser-induced plasmas has 
been developed at the French-German Research In- 
stitute Saint-Louis. It has been in use for more than two 
years to study laser interactions for intensities be- 
tween one million and 100 billion W/sq cm, wave- 
lengths from 0.2 to 10.6 micrometers and different 
densities of the atmosphere stUrrounding the target. 
The physical model accounts for an arbitrary degree of 
ionization (Saha equilibrium), laser light absorption, 
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heat conduction and radiation transport. For the latter, 
a one-dimensional, one-group (gray) non-LTE model is 
employed. Results are discussed for the transition 
from laser-supported detonation (LSD-wave) to laser- 
supported combustion (LSC-wave). 
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Ballooning Stability of Jet High-Beta Discharges. 
G. T. A. Huysmans, and J. P. Goedbloed. Oct 89, 
36p RIJNHUIZEN-89-189 

Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


The ballooning stability properties of the latest (July 
1989) high-beta discharges produced at JET have 
been analyzed with the HBT code. One example of a 
discharge with a broad pressure profile is shown to be 
close to the ballooning stability limit in the region of the 
largest pressure gradient. The equilibrium that is mar- 
ginally stable, with the same q-profile, shows that this 
limit is approached only locally but that much higher 
beta values are possible if the region of the large gradi- 
ents can be increased towards the edge of the plasma. 
The evaluated high-beta discharges with a peaked 
pressure profile, produced with or without the injection 
of a pellet, are shown to exceed the ballooning limit in 
the plasma center by a factor of 1.5 to 2 if a monotonic 
q-profile is assumed. The stabilizing influence of rais- 
ing q on axis is shown to be too small to stabilize this 
instability. Complete stabilization can be obtained with 
a non-monotonic q-profile with relatively large negative 
shear in the plasma center. 
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Plasma Diagnostics for the Rijnhuizen Tokamak 
Project. 

A. J. H. Donne, S. K. Kim, C. J. Barth, D. F. Da Cruz, 
po B. J. J. Grobben. Sep 89, 52p RIJNHUIZEN-89- 
Sponsored by Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague, and Euratom, Brus- 
sels (Belgium). 


The primary aim of the Rijnhuizen Tokamak Project 
(RTP) is the study of transport and fluctuations in toka- 
mak plasmas. Therefore, much attention is devoted to 
attain an as good as possible spatial and temporal res- 
olution as well as a high accuracy for the various diag- 
nostical systems. For the measurement of (fluctua- 
tions in) some plasma parameters, new techniques 
have to be developed. A review of the design issues 
and other aspects impacting the selection of diagnos- 
tic techniques for RTP will be presented. 
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An analysis is developed for predicting the near zone 
fields scattered by perfectly-conducting, open-ended, 
semi-infinite circular and rectangular waveguides (or 
ducts) which are excited by an external electromagnet- 
ic (EM) plane wave. These waveguides are terminated 
inside by various structures such as a planar imped- 
ance surface, or a disk/blade structure with and with- 
out a hemispherical or a conical hub. The analysis is 
based on a combination of asymptotic high frequency 
techniques such as ray methods, the equivalent cur- 
rent approach, and the physical of diffraction, 
with the usual modal techniques, all of which are used 
in conjunction with the multiple scattering method 
(MSW). Basically, the scattering matrices in the MSM, 
which account for the multiple wave interactions be- 
tween the open end and the interior termination are 
found efficiently via the asymptotic high frequency 


October 15,1990 287 





PHYSICS 
Radiofrequency Waves 


techniques. The latter techniques provide relatively 
simple expressions not only for the fields scattered 
from the rim e at the open-end of the ducts, but 
also for the amplitudes of the modes coupled into the 
duct by the incident plane wave as well as the reflec- 
tion coefficients of the modes at the open end. Some 
numerical results are provided for the near and far field 
bistatic scattering. (RH) 


052,979 


AD-A223 221/3/GAR PC A04/MF A01 
Army Materials Technology Lab., Watertown, MA. 
Summary of Measurements of Permittivities and 
Permeabilities of Some Microwave Absorbing Ma- 
terials. 

Final rept. 

W. A. Spurgeon, M. El Rayess, P. Dorsey, and C. 
Vittoria. May 90, 68p Rept no. MTL-TR-80-26 


This report presents results of measurements of per- 
mittivities and permeabilities of assorted materials col- 
lected by the U.S. Army Office of Low Observables 
Technology and Applications (LOTA), and by the U.S. 
Army Materials Technology Laboratory (MTL). This will 
be one of a planned series of annual reports prepared 
by MTL for LOTA describing the results of such tests. 
The samples fell into the following categories: (1) Pure 
materials (teflon, plexiglasses and casting plastic); (2) 
Metal-coated microspheres; (3) Carbospheres, both 
uncoated and metal coated; (4) Ferrites; (5) Magnetic 
metal flake; (6) Ceramic matrix composites; and (7) A 
standard paint. The data and its limitations and plans 
for additional testing are presented in the text. The 
most interesting results were obtained for a Rockwell 
Ferrite and for a 50/50 ferronickel flake which showed 
magnetic loss from 2 to 18 GHz. (RH) 
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052,980 

AD-A222 616/5/GAR PC A03/MF A01 
Polytechnic Inst. of Brooklyn, NY. Dept. of Physics. 
Full Vector Wave Calculation of Photonic Band 
— in Face-Centered Cubic Dielectric 


K. M. Leung, and Y. F. Liu. 1990, 14p 
Contract N00014-89-J-0050 


The photonic band structure of a face-centered cubic 
lattice of spheres in a uniform host medium is calculat- 
ed. The plane wave method is used to solve the exact 
Maxwell's equations without the use of the scalar ap- 
proximation. Detailed comparisons with the available 
experimental results are made. (jhd) 


052,981 

AD-A222 650/4/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 

Calculation of the Intersubband Absorption 

Strength in Ellipsoidal-Valley Quantum Wells. 

Journal article. 

E. R. Brown, and S. M. Eglash. 15 Apr 90, 11p ESD- 

TR-90-056 

Contract F19628-90-C-0002 

fares. Physical Review B, v41 ni1 p7559-7568, 15 
r 90. 


A new calculation is made of the quantum-well inter- 
subband absorption by electrons that occupy valleys 
with ellipsoidal constant-energy surfaces. Application 
of the results to the special case of spherical-valley 
materials yields excellent agreement with recent ex- 
perimental results for GaAs quantum wells. According 
to the calculation, strong intersubband absorption is 
exhibited by ellipsoidal-valley quantum wells in indi- 
rect-band-gap Al(x)Ga(1-x)As and Al(x)Ga(1-x)Sb 
alloys, and both materials have the advantage over 
GaAs of being able to absorb light incident normal to 
the quantum-well plane. For a wavelength of 10 
micron, sheet concentration of 7.6x10 to the 11 power 
cm -2, and a linewidth of 11 meV, the calculated frac- 
tional absorptions for normally incident light on a (111) 
A\(0.5)Ga(0.5)As and (100) Al(0.3)Ga(0.7)Sb quantum 
well are 0.00073 and 0.00022, respectively, independ- 
ent of the azimuthal angle of polarization. The absorp- 
tion is stronger for Al(x)Ga(1-x)Sb than for Al(x)Ga(1- 
x)As because the ellipsoid eccentricity is greater for L 
valleys than for x valleys in these materials. Keywords: 
Reprints. (rh) 
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052,982 

AD-A222 662/9 Not available NTIS 
Polytechnic Inst. of New York, Brooklyn. Dept. of Phys- 
ics. 

Photon Band Structures: The Plane-Wave Method. 
K. M. Leung, and Y. F. Liu. 15 May 90, 3p 
Availability: Pub. in Physical Review B, v41 n14 
p10,188-10,10190, 15 May 90. No copies furnished by 
DTIC/NTIS. 


Using both the plane-wave and the Korringa-Kohn- 
Rostoker method, the photon band structure is calcu- 
lated within the scalar wave approximation for a fcc 
lattice of dielectric microspheres embedded within a 
uniform host medium. The plane-wave method is 
found to converge fairly rapidly. The optima! volume- 
filling fraction of spheres for the creation of a gap in the 
photon density of states is found to vary substantially 
with the relative dielectric constant r, and this gap per- 
sists for r as small as 3. Reprints. (rh) 


052,983 

AD-A222 740/3 Not available NTIS 
IBM Thomas J. Watson Research Center, Yorktown 
Heights, NY. 

Surface Science: Proceedings of the International 
Conference on Modulated Semiconductor Struc- 
tures (4th) Held in Ann Arbor, Michigan on 17-21 
rg 1989. Volume 228. Numbers 1-3. 

H. C. Gatos. 1990, 599p 

Availability: Elsevier Science Publishing Company, 52 
Vanderbilt Ave., New York, NY 10017 PC $228.50. No 
copies furnished by DTIC/NTIS. 


Contents: New Epitaxial Systems, Growth: Recent De- 
velopments, II-VI Heterostructures, Electronic Proper- 
ties: Optical Studies, Electric Field Effects, Interface 
Characterization, Phonons/Intersubband Excitations, 
Poster Session A, Diluted Magnetic Superlattices, 
Delta-Doped Superlattices, Strained Heterostructures, 
Poster Session B, Resonant Tunneling, Novel Trans- 
port, Lateral Superlattices |, Poster Session C, Explor- 
atory Devices, Lateral Superlattices II, and Postdead- 
line Papers. (rh) 


052,984 

AD-A222 764/3/GAR PC A03/MF A01 
Puerto Rico Univ., Rio Piedras. Dept. of Physics. 
Adsorption of Incommensurate Monolayers on an 
Hexagonal Substrate: Lead Underpotentially De- 
posited on Silver (111). 

Technical rept. 

E. E. Mola, and L. Blum. 5 Nov 88, 13p Rept no. TR- 
38-ONR 

Contract N00014-81-C-0776 


We discuss the incommensurate adsorption of an ad 
layer on a crystalline substrate. We show that in the 
case of Pb adsorbed on Ag (111) the size consider- 
ations are not enough to determine the angle of epi- 
taxy: A special form of the adsorbing potential is re- 
quired. The necessary conditions for this potential is 
discussed. An explicit form for the pb/Ag(111) case is 
given. Keywords: Structured electrode; Interfaces; Un- 
derpotential deposition. (jes) 


052,985 

AD-A222 773/4/GAR PC A02/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Physics 
and Astronomy. 

High-Pressure Moessbauer Study of SnSe. 

M. J. Peters, and L. E. McNeil. 15 Mar 90, 6p ARO- 
23206.7-EL 

Contract DAAL03-86-K-0069 

Pub. in Physical Review B, v41 n9 p5893-5897, 15 Mar 
90. 


SnSe is a member of the IV-VI family of binary com- 
pounds which have orthorhombic structure and are 
layered, exhibiting properties that place SnSe interme- 
diate between two- and three-dimensional crystals. 
Moessbauer measurements have been made on SnSe 
under hydrostatic pressure in the range 0.001 to 55 
kilobars. The results are interpreted with respect to 
interlayer and intralayer bonding. Two ranges of re- 
sponse to the pressure were found: a lower-pressure 
range (below 30 kilobars), in which measurabie 
changes in isomer shift and quadropole splitting were 
found, and a higher-pressure range (between 30 and 
55 kilobars), where no further changes were found. 
The lower-pressure range is interpreted as a range in 
which the interlayer bonds are changed. Keywords: 
Reprints, tal structures, Nuclear reactions, Spec- 
troscopy. (JG) 


052,986 

AD-A222 828/6/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Frequency-Domain Analysis of Time-Dependent 
Reflection High-Energy Electron Diffraction Inten- 
sity Data. 

Journal article. 

G. W. Turner, B. A. Nechay, and S. J. Eglash. Apr 
90, 6p MS-8444, ESD-TR-90-059 

Contract F19628-90-C-0002 

Pub. in Jnl. of Vacuum Science and Technolovy, vB8 
n2 p283-287 Mar/Apr 90. 


A technique has been developed for computerized ac- 
quisition and frequency-domain analysis of dynamic 
reflection high-energy electron diffraction (RHEED) in- 
tensity data obtained during growth by molecular- 
beam epitaxy (MBE). This technique allows the rapid, 
accurate determination of the frequency of RHEED os- 
cillations, not only when these oscillations are well re- 
solved, but also when the growth conditions yield oscil- 
lations that are too poorly resolved to permit frequency 
analysis by conventional procedures. The new tech- 
nique has been used to study transients in the growth 
of AlGaAs on GaAs substrates and also to investigate 
the heteroepitaxial growth of GaAs on Si. Keywords: 
RHEED, Molecular-beam epitaxy; Heteroepitaxial 
growth of GaAs on Si; Crystallography; Reprints. (JES) 


052,987 

AD-A222 872/4/GAR PC A06/MF A01 
Office of Naval Research Liaison Office, Far East, 
APO San Francisco 96503. 

ONR Far East Scientific Information Bulletin. 
Volume 15 Number 1. 

Rept. for Jan-Mar 90. 

A. F. Findeis, and S. Kawano. Mar 90, 113p 

See also Volume 15, Number 2, AD-A222873. 


This is a quarterly publication presenting articles cov- 
ering recent developments in Far Eastern (particularly 
Japanese) scientific research. It is hoped that these 
reports (which do not constitute part of the scientific 
literature) will prove to be of value to scientists by pro- 
viding items of interest well in advance of the usual 
scientific publications. The articles are written primarily 
by members of the staff of ONR Far East, the Air Force 
Office of Scientific Research, and the Army Research 
Office, with certain reports also being contributed by 
visiting stateside scientists. Keywords: Atomic engi- 
neering, Biomolecules, Defects in GaAs, Macromole- 
cular phenomena, Metal film deposition, Niobium- 
om alloys, Japan, Semiconductors, Si-iron alloys. 
ies 


052,988 

AD-A222 887/2/GAR 
Virginia Univ., Charlottesville. 
International Conference on Low-Energy Disloca- 
tion Structures Heid in Charlottesville, Virginia on 
August 13-17, 1989. 

Final rept. 

W. A. Jesser. May 90, 6p ARO-26614.2-MS-CF 
Grant DAAL03-89-G-0083 


The scope and purpose of the second international 
conference on low-energy dislocation structures was 
to examine the extent to which the concepts of dislo- 
cation energy minimization per unit line length have 
been successfully incorporated into those areas of in- 
terest in which these concepts have traditionally been 
ignored, such as fracture, radiation damage, highly de- 
formed materials and friction/wear. The fruitful and ex- 
tensive application of the LEDS concepts in such 
areas as epitaxy and crystal growth serve as a useful 
basis for comparison. Keywords: Crystal growth; Low- 
energy dislocation structures; Conference; Epitaxy; 
LEDS concept. (jes) 
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052,989 

AD-A222 927/6/GAR PC A04/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). 

International Workshop on Hydrogen Passivation 
of Dopants and Defects in Ill-V Compounds and 
Their Alloys. 

Nov 88, 69p R/D-6115-EE-03 

Contract DAJA45-88-M-0326 


This Workshop is intended as a small meeting of 
people active in the field of the interaction of hydrogen 
with dopants and defects in Ill-V compounds and their 
alloys. The main subjects debated in this workshop will 





be: The practical use of hydrogenation, either by 
plasma introduction or by proton implantation in the 
fabrication of Ill-V devices. The study by electrical and 
optical methods of the neutralization by hydrogen of 
dopants in Ill-V compounds. The correlation between 
the distribution of hydrogen, its charge state and the 
dopant neutralization. The presentation of channeling 
measurements which give a good insight of the atomic 
location of hydrogen in the crystal lattice is a natural 
transition to the calculation of microscopic models of 
the hydrogen complexes, first performed for hydrogen 
in pure and doped silicon and more recently in doped 
gallium arsenide. (jes) 


052,990 

AD-A222 953/2/GAR PC A09/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

School of Engineering. 

Defects Associated with the Incorporation of Ger- 

manium in Gallium Arsenide. 

Doctoral thesis. 

PA Keefer. Jun 90, 184p Rept no. AFIT/DS/ENP/ 
1 


Above and below bandgap excitation studies were per- 
formed on Gallium Arsenide samples implanted with 
Germanium to assess the nature of impurities and de- 
fects associated with the incorporation of this element. 
In addition, dual implanted GaAs samples ((Ge+Ga 
and Ge+As)) were also investigated to further facili- 
tate the characterization and identification of probable 
stoichiometric defects. The luminescence results are 
presented for samples implanted with various doses of 
ions spanning 1E13-1E15 1/(centimeters squared) at 
an energy of 120 kilo electron volts, and annealed for 
15 minutes at a temperature of 900 deg C. Keywords: 
Theses, Gallium arsenide, Compound semiconductor 
devices, Optoelectronic devices, Bandgap excitation 
studies, Doping, Defects, High temperature, Stoichio- 
metric defects, Vacancies, interstitials, Antisites. (jg) 


052,991 

AD-A223 012/6/GAR PC A03/MF A01 
UKAEA Atomic Energy Research Establishment, Har- 
well (England). 

International Workshop on lon Beam Modification 
and Processing of High Tc- Superconductors: 
Physics and Devices: Program and Abstracts. 

Apr 89, 36p R/D-6043-EE-03 

Contract DAJA45-88-M-0211 


Partial contents: ‘Why is Superconducting Technology 
More Difficult the Second Time Around’, ‘Role of lon 
Beams in Superconductor Research’, ‘Transport Prop- 
erties of High Tc Superconductors’, ‘Irradiation In- 
duced and Substitutional Disorder Effects in 
YBa2Cu307’, ‘Anomalous Thermal Vibrational Behav- 
ior in (U,Er)Ba2Cu30(7-delta)’, ‘Defect Phenomena in 
Perovskites and Related Oxides: Parallels Between 
Superconducting and Conventional Oxides’, ‘Oxygen 
Disorder Effects in High Tc Superconductors’, ‘Magne- 
tization of Neutron Irradiated YBCO Single Crystals’, 
‘Transport Properties in Low Temperature Electron Ir- 
radiated High-Tc Superconductors’, ‘Stochastic De- 
scription of Compounds Stability Under Irradiation: 
Temperature, Flux and Cascade Size Effects’, ‘The 
Nature of lon-Beam Induced Disorder in HTSC’, ‘Elec- 
tron Microscopy of Defects and Interfaces in High-Tc 
Superconductors, lon Beam Lithography of Thin Film 
High Temperature Superconductors, lon Implantation- 
Making and Doping of Superconductors, ‘Formation 
and Evolution of lon Bean-Induced Extended Defects 
in RBaCuO and BiCaSrCuO Superconductors: In Situ 
TEM Studies’, Perspectives on High Temperature Su- 
perconducting Electronics, Laser Beam Patterning of 
YBa2CuO7 Thin Films, and ‘Thin Film Preparation by 
Laser Ablation and Sputtering Without Post-Annealing, 
Abstracts, Symposia. (JHD) 


052,992 

AD-A223 061/3/GAR 
Maryland Univ., College Park. 
Electron-Phonon Interaction and transport in Arti- 
ficially Made Semiconductor Microstructures. 

Final rept. Oct 85-Dec 89. 

S. Das Sarma. Mar 90, 17p ARO-23220.1-EL 
Contract DAAG29-85-K-0233 


Our research accomplishments under this contract 
cover a wide area of transport and electron phonon 
interaction processes in artificially made semiconduc- 
tor microstructures including a complete theory for pi- 
cosecond relaxation phenomena and hot electron 
energy loss in semiconductor quantum wells and he- 
terostructures, a theory for inelastic scattering in ballis- 


PC A03/MF A01 


tic hot electron transistors, a theory for elementary ex- 
citations in low dimensional semiconductor microstruc- 
tures, a theory for the quasiparticle properties of semi- 
conductor microstructures and a theory of band gap 
renormalization. Our theory includes plasmon phonon 
coupling, dynamical screening slab and interface 
phonon effects. Our calculated results are in excellent 
quantitative agreement with the available experimental 
results in semiconductor microstructures. Our quanti- 
tative theoretical results will be of use to a wide class 
of next-generation transistor and opto-electronic de- 
vices which are based on artificial semiconductor mi- 
crostructures. These include high-electron-mobility- 
transistors, ballistic hot-electron transistors, resonant 
tunneling diodes and various non-linear opto-electron- 
ic devices. (jhd) 


052,993 

AD-A223 218/9/GAR PC A02/MF A01 
Gordon Research Conferences, Inc., Kingston, Rl. 
oooh Research Conference on Crystal Growth 
Final rept. 1 Mar-31 Oct 90. 

M. Brown. Apr 90, 10p ARO-27332.1-EL-CF 


The program was designed to present a range of 
topics and views within the broad theme of the confer- 
ence. Sessions included papers on bulk and thin film 
crystal growth experiments and modeling, high T sub c 
superconductors (uses and crystal growth), II-VI com- 
pounds, and crystal characterization. Twenty full 
length papers were presented in eight sessions, 
chaired by acknowledged experts in the session field. 
Each session chair gave an introduction to his session 
and fostered discussions following the presentations. 
Two papers included impressive videotape displays of 
the theory and practice of crystal growth that greatly 
enhanced the understanding of the subjects verbally 
presented. The format of the Gordon conference 
allows ample unstructured time for informal discussion 
of program and other related topics, and participants 
remarked on how much they enjoyed these active dis- 
cussion periods to pursue points brought up in the 
‘formal’ sessions. Students and newcomers to the 
crystal growth community gained much from interact- 
ing informally with experienced scientists and learning 
from them. One session devoted to short verbal pres- 
entations of posters, to introduce authors and topics to 
the audience, proved to be a very successful experi- 
ment. Poster viewing sessions followed later, when au- 
thors were able to discuss their work in more detail. 
Keywords: Conference, Crystal growth, Superconduc- 
tors, Thin films. (jhd) 


052,994 

DE90000326/GAR PC A06/MF A01 
Solar Energy Research Inst., Golden, CO. 
Conference on the science and technology of thin- 
film superconductors. Book of abstracts. 

1990, 115p SERI/TP-210-3723, CONF-900432-Absts 
Contract AC02-83CH10093 

Science and technology of thin-film superconductors 
conference, Golden, CO (USA), 30 Apr - 4 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document contains abstracts from papers pre- 
sented at the Conference on Science and Technology 
of Thin-Film Superconductors. Among the topics cov- 
ered are: “Conditions for the In Situ Formation of Yoco 
Films,” “High (Tc) Superconducting Layered Struc- 
tures and Superlattices,” “Characterization and Appli- 
cations of Superconducting Thin Films,” and “‘Fabrica- 
(rsp Growth of Superconducting Thin Films.” 
( 


052,995 

DE90009708/GAR PC A03/MF A01 

Argonne National Lab., IL. 

= and anion tracer diffusion in YBa2Cu30(7- 
elta). 

J.L. Poutbort, N. Chen, K. C. Goretta, and S. J. 

Rothman. Mar 90, 12p CONF-900527-1 

Contract W-31109-ENG-38 

ICMC ‘90 topical symposium on high temperature su- 

perconductors: materials aspects, Garmisch-Parten- 

kirchen (Germany, F.R.), 9-11 May 1990. Sponsored 

by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Sintering, grain growth, deformation and oxygenation 
are examples of diffusion controlled processes which 
are important in the fabrication of high-temperature su- 


052,998 
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perconductors. It is well known, for example, that 
YBa(sub 2)Cu(sub 3)O(sub 7-(delta)) (123) requires 
oxygenation after sintering to achieve a nearly stoichi- 
ometric compound with the maxirnum possible super- 
conducting transition temperature, T(sub C). Ceramic 
processing usually involves competition between such 
processes as grain growth and sintering. In general, 
there exists an ideal microstructure to maximize per- 
formance. However, because of the competition be- 
tween the various kinetically controlled processes, the 
ideal microstructure cannot be easily achieved; one 
can, nevertheless, hope to optimize the microstructure 
if one has a detailed knowledge of the kinetics which 
control these processes. A knowledge of the diffusion 
coefficients, used in conjunction with processing for 
optimal microstructures, can lead to significant im- 
provements in electrical properties and mechanical re- 
liability. For these reasons, a comprehensive investi- 
gation of anion and cation diffusion in 123 has been 
undertaken. All oxygen ion diffusion measurements 
were carried out on samples which had been well 
equilibrated in order to eliminate any channel potential 
gradient so that the diffusion measurements yielded 
tracer and not chemical diffusion coefficients. Chemi- 
Cal diffusion of oxygen controls the oxygenation of 123 
after sintering and its importance cannot be ignored. 
However, while the chemical and the tracer diffusivity 
are related, the proportionality factor is not well known 
and the tracer diffusivity, D, is likely to yield more 
meaningful fundamental information. In this paper, the 
results of oxygen tracer diffusion in both poly- and 
single crystalline 123 will be presented. 


052,996 


DE90009721/GAR 

Argonne National Lab., IL. 

Improved processing of ceramic superconduc- 

tors. 

R. B. Poeppel, U. Balachandran, J. E. Emerson, S. A. 

Johnson, and M. T. Lanagan. Oct 89, 16p CONF- 

8910120-10 

Contract W-31109-ENG-38 

International ceramic science and technology con- 

= (1st), Anaheim, CA (USA), 31 Oct - 3 Nov 1989. 
ponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 
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Vacuum calcination of precursor powder under con- 
trolled total oxygen pressure has been ee for 
synthesizing YBa(sub 2)Cu(sub 3)O(sub x) (YBCO) su- 
perconductor. The reaction temperature, 
(approximately)800(degree)C, is 
(approximately) 100(degree)C lower than that used in 
ambient-pressure calcination. Since a single calcina- 
tion results in essentially phase-pure material, total 
calcination times have been drastically reduced. The 
vacuum-calcined powder has finer particles and con- 
sequently greater sinterability than powders made by 
conventional methods. Samples made from this 
powder have critical current densities of (approximate- 
ly)1000 A/cm(sup 2) at 77 K in zero applied external 
magnetic field. 14 refs., 4 figs. 


052,997 


DE90009724/GAR 
Argonne National Lab.., IL. 
Use of curium as a rare earth substitute in high 
(Tc)-related compounds. 

L. Soderholm, C. W. Williams, and U. Welp. 1989, 5p 
CONF-891119-131 

Contract W-31109-ENG-38 

Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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We report the synthesis of Cm(sub 2)CuO(sub 4). The 
lattice constants of this material, determined by x-ray 
diffraction, show it to be a new member of the isostruc- 
tural series R(sub 2)CuO(sub 4) (R(equals)Pr, Nd, Sm, 
Eu, and Gd). Analysis of magnetic measurements is 
consistent with a free-ion effective moment for Cm(sup 
3+), with no contribution to the susceptibility from Cu- 
ions. 14 refs., 2 figs. 
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DE90010262/GAR 
Argonne National Lab., IL. 
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Practical superconductor development for electri- 
cal power applications. Annual report for FY 1989. 
ress rept. 

K. C. Goretta. Sep 89, 76p ANL-89/35 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~~ — Original copy available until stock is exhaust- 


Development of useful high-critical-temperature (high- 
(Tc)) superconductors requires the synthesis of vari- 
Ous superconducting oxide compounds; the fabrica- 
tion of wires, tapes, and thin films from these com- 
pounds; the capability to form composite structures 
that incorporate integral insulators of stabilizers; and 
the design of efficient components and systems. This 
report describes the technical progress in and status 
of research efforts aimed at producing superconduct- 
ing components based on the oxide systems YBCO, 
BSCCO, and TCBCO. Topics discussed are synthesis 
and heat treatment of ce gt c) superconductors; for- 
mation of monolithic and composite wires and tapes; 

ign and fabrication of superconductor/metal con- 
nections; characterization of microstructures and of 
superconducting, electrical, and mechanical proper- 
ties; and fabrication and electrical properties of thin 
films. Interactions with industry and academia are also 
documented, and a list of selected program publica- 
tions is provided. 139 refs., 32 figs., 1 tab. (ERA cita- 
tion 15:032878) 


052,999 
DE90010404/GAR 
Argonne National Lab., IL. 
Use of neutron diffraction in determining strains in 
high-temperature superconducting composites. 

D. S. Kupperman, J. P. Singh, S. Majumdar, R. L. 
Hitterman, and J. Faber. Nov 89, 8p CONF-891119- 
128 

Contract W-31109-ENG-38 

Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Argonne Intense Pulsed Neutron Source and 
General Purpose Powder Diffractometer have been 
used to study high (Tc) metal oxide composites com- 
posed of yttrium barium copper oxide and silver. Neu- 
tron diffraction techniques were applied to composites 
with 15, 20 and 30% silver content by volume. We 
have observed that after hot pressing, the 30% Ag 
specimens contained both orthorhombic high (Tc) and 
tetragonal, non-superconducting phases near the 
center of the specimens but only tetragonal near the 
surface. The relationship of shift in Bragg peaks to 
strains of the constituents is discussed. 12 refs., 3 figs. 
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DE90010412/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Rf surface resistance measurements on the Pb-Bi- 
Sr-Ca-Cu-O system. 

M. T. Lanagan, C. T. Bohn, J. R. Delayen, M. C. 
— ce R. N. Vogt. Nov 89, 6p CONF-891119- 

1 

Contract W-31109-ENG-38 

Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Wires were fabricated from the high-(Tc) superconduc- 
tor Bi(sub 0. 7)Pb(sub 0.3)SrCaCu(sub 1.8)O(sub (par- 
tial derivative)) (Pb-BSCCO) by an extrusion process. 
The specimens were sintered at times up to 14 days, 
and density was found to decrease for longer sintering 
times. Rf surface resistance data revealed that the 
onset of superconductivity occurred at 105K and that 
the transition was very broad. 
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We have developed a process for synthesizing orthor- 
hombic YBa(sub 2)Cu(sub 3)O(sub x) (’ 123”) super- 
conducting powders, which involves calcination of the 
precursor powder under reduced total oxygen pres- 
sure. Because a single calcination at BooK legrees)C 
for 4 h in flowing oxygen with a pressure of 2 mm Hg 
results in omatane phase-pure material, total calcina- 
tion times have been drastically reduced. At liquid ni- 
trogen temperature, sintered pellets made from this 
powder have critical current densities of (approximate- 
ly)1000 A/cm(sup 2) in zero applied magnetic field. 7 
refs., 2 figs. 
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Solid state reaction of appropriate amounts of Y(sub 
2)O(sub 3), BaCO(sub 3), and CuO for 2 h at 
800(degree)C in flowing oxygen with a total pressure 
of 2.7 (times) 10(sup 2) Pa (2 mm Hg), followed by 
cooling and annealing at 750(degree)C for 10 h in 
oxygen at ambient pressure, has produced orthorhom- 
bic YBa(sub 2)Cu(sub 4)O(sub 8) (’124”) as the main 
phase with YBa(sub 2)Cu(sub 3)O(sub x)(”123”) as a 
impurity phase. The phase purity improved consider- 
ably and nearly phase-pure 124 was obtained upon an- 
nealing the as-calcined powder in oxygen at 
800(degree)C for 24 h under ambient pressure. Mag- 
netization measurements performed using a low-field 
SQUID magnetometer showed superconducting tran- 
sition temperature of 80 K. 20 refs., 5 figs., 1 tab. 
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We present a new real-space multiple scattering 
theory method for the solution of the Schroedinger 
equation and the calculation of the electronic structure 
of solid materials. We discuss the fundamental basis of 
the method and illustrate it with the results of numeri- 
cal calculations. 23 refs., 6 figs. 
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The use of high-energy neutrons from pulsed or hot 
sources allows the method of atomic pair distribution 
analysis to be applied to the structural determination of 
crystalline as well as amorphous solids. This method 
complements the standard crystallographic methods 
in studying non-periodic aspects of solids with or with- 
out long range order. 14 refs., 3 figs. 
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Studies on ion scattering and sputtering process- 
es in ion beam sputter-deposition of high (Tc) su- 
perconducting films: The optimization of deposi- 
tion parameters. 
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lon beam sputter-deposition is one of the techniques 
used for synthesizing high (Tc) superconducting films 
in laboratory experiments. However, the — up of 
this method for technological applications, such as in 
microelectronics, will require a better understanding of 
basic phenomena occurring hen 4 the deposition 
process. First results are presented here from experi- 
mental and computer simulation studies on ion scatter- 
ing and sputtering processes. It is demonstrated that 
scattering of neutralized ions from the targets can 
result in undesirable erosion of, and inert gas incorpo- 
ration in, the growing films, depending on the ion/ 
target atom mass ratio and ion beam angle of inci- 
dence/target/substrate geometry. The studies indi- 
cate that sputtering by Kr(sup +) or Xe(sup +) ions is 
preferabie to the most commonly used Ar(sup +) ions, 
since the undesirable phenomena mentioned above 
are minimized for the first two ions. These results are 
used to determine optimum sputter deposition geome- 
try and ion beam parameters for growing high (Tc) 
films. 8 refs., 7 figs. 
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Zero-field muon-spin-rotation ((mu)SR) measurements 
on (Y(sub 1-x)Pr(sub x))Ba(sub 2)Cu(sub 3)O(sub 7) (x 
= 1.0, 0.8, 0.6, and 0.54) show evidence for antiferro- 
magnetic ordering of the Cu moments within the Cu--O 
planes, with Neel temperatures 285,220, 35, 30, and 
20 K respectively. For x = 1.0 the local muon magnet- 
ic field is (approximately)16 mT, but decreases to (ap- 
proximately)12 mT at 17 K, due to additional magnetic 
ordering. The zero-field data, in conjunction with trans- 
port data, allow construction of a complete diagram for 
this system. Transverse-field (1 kOe) (mu)SR data for 
x = 0.2 ((Tc) = 75 K) show that the muon depolariza- . 
tion is determined primarily by the Cu nuclear moments ' 
for T>(Tc). Fitting the superconducting-state data to a 
BCS model yields an extrapolated zero-temperature 
— penetration depth of 2170(angstrom). 9 refs., 
igs. 
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Fe substitution for Cu in YBa(sub 2)Cu(sub 3)O(sub y) 
can give information about the local environment on 
the two crystallographic Cu sites through Mossbauer 
effect measurements. In this paper, we explore the 
possibility of forcing larger amounts of Fe onto the Cu 
(2) site which represents the CuO planes. At values 
near y = 6, the chain Cu (1) site is characteristic for 
Cu(sup +) in its linear 0 coordination and should pre- 
clude Fe occupation. We therefore prepared materials 
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at elevated temperatures under N(sub 2) where y (ap- 
proximately)6. Oxygenation to y (approximately)7 was 
achieved at temperatures where metal diffusion is 
minimized. We used Mossbauer spectroscopy to de- 
termine the Fe site occupancy. Site preference can be 
expressed in terms of a distribution ratio r = MCul/ 
MCu2. Creating materials with low r allows studying 
the effects of spatially constrained Fe on T(sub c), 
rat influences from the spatially more complex 
u (1) site. 
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Thin films of (Beta) - SiC were grown on Si substrates 
by excimer laser pulse ablation of bulk SiC. The films 
were examined by Auger electron, x-ray, and photoe- 
lectron spectroscopies. The film was smooth as moni- 
tored by scanning electron microscopy. Scanning 
electron and scanning tunneling microscopy showed 
inclusions in the deposited SiC film and laser ionization 
mass analysis detected SiC dimers in the vapor plume 
emitted from the target. 13 refs., 4 figs. 


053,009 


DE90010707/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

YBa2Cu30(7-x) thin film growth on single crystal 
and polycrystalline yttria-stabilized zirconia. 

D. P. Norton, D. H. Lowndes, D. K. Christen, J. D. 
Budai, and E. C. Jones. Apr 90, 9p CONF-900424-1 
Contract AC05-840R21400 

Conference on the science and technology of thin film 
superconductors, Denver, CO (USA), 30 Apr - 4 May 
— by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


In this paper, we report on the growth of Y-123 thin 
films on single crystal and randomly-oriented polycrys- 
talline YSZ substrates. High quality epitaxial Y-123 thin 
films were grown on (100) YSZ in order to identify the 
factors that determine the optimum growth conditions 
for this substrate material. In addition, we have grown 
Y-123 thin films that are highly c-axis oriented with a 
zero resistance T(sub co) between 85 K and 89 K on 
both ~ y and flexible randomly-oriented polycrystal- 
line YSZ. Critical current densities in excess of 10(sup 
4) A/cm(sup 2) at 77 K in zero magnetic field were 
obtained for the films on rigid polycrystalline sub- 
strates. According to recent work, this value for J(sub 
c) approaches what appears to be the upper limit for 
J(sub c) when large-angle grain boundaries are 
present in the film. 15 refs., 6 figs. 
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The theory of imaging crystallographic defects in solid 
specimens through the use of electron channeling 
contrast is reviewed and the necessary conditions for 
observation are deduced. It is shown that current high 
performance field emission scanning electron micro- 
scopes can meet these requirements and produce dis- 
location images from suitabie maieriais. 10 refs., 6 figs. 
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We have demonstrated that Cl(sub 2) RIBE is a useful 
dry-etch technology for InSb and InAsSb/InSb 
Strained-Layer Superlattices (SLSs) in spite of the low 
vapor pressure of the In chlorides. Etching of these 
materials using both Cli(sub 2) Reactive-lon-Beam 
Etching (RIBE) and Ar IBE resulted in extremely 
smooth surfaces and well controlled etch rates with 
Cl(sub 2) RIBE accelerating the etch rate by approxi- 
mately a factor of two compared to Ar IBE over the 
range of beam energies studied. Sloped sidewalls re- 
sulted at all tested Cl(sub 2) RIBE energies and are 
probably caused by sidewall passivation with In chior- 
ides. The anisotropy and reduced etch-induced 
damage of Ci(sub 2) RIBE is expected to become of 
critical importance in the fabrication of dense arrays of 
long-wavelength photodetectors. 2 figs. (ERA citation 
15:032713) 
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Scanning tunneling microscopy has been used to doc- 
ument changes in the nanometer-scale morphology of 
the basal plane of highly oriented pyrolytic graphite 
after exposure to 7 ns, 1064 nm laser pulses in air. 
Surface modification was visible at fluences far below 
those that produce melting. Damage appears first on 
step edges and consists of exfoliation of graphite 
layers and recession of steps through removal of 
mono- or multilayer patches. 13 refs., 3 figs. (ERA cita- 
tion 15:032716) 
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Thin films of Y--Ba--Cu--O system with Y:Ba:Cu ratio of 
1:2:3 have been prepared by MOCVD technique with a 
cold wall atmospheric/low pressure system. The film 
composition, crystallinity, morphology, and supercon- 
ducting properties as a function of chemical precursor, 
gas pressure, flow rate, substrate materials and depo- 
sition temperatures are systematically studied. A varie- 
ty of experimental tools are used to study the struc- 
ture-property relationships. The effects of processing 
variables on the film morphology and superconducting 
properties will be presented and discussed. 10 refs., 6 
figs. (ERA citation 15:032607) 
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We outline a new method for the calculation of free 
energies from a cumulant analysis of the internal- 
energy distribution function obtained from a Monte- 
Carlo simulation. The new methodology is validated by 
comparing the free energy calculated for a perfect 
crystal from this approach with the free energy calcu- 
lated by a temperature integration scheme. By com- 
paring the two methods for an inhomogeneous system 
containing grain boundaries, we investigate the effects 
of the local-strain distribution on the free energy; for 
the superlattice of twist grain boundaries studied here, 
the effects are fond to be smail. 11 refs., 3 figs. (ERA 
citation 15:033615) 
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Growing pe a ang films of the high-tempera- 
ture superconductors (HTS) in a single-step process 
within the vacuum system and at lower temperatures 
than post-annealed films has been the goal of many 
researchers. This has been achieved in YBa(sub 
2)Cu(sub 3)O(sub 7) at a number of laboratories, but Bi 
and Tl-based HTS have proven more difficult. We 
report superconducting films of Bi(sub 2)Sr(sub 
2)CaCu(sub 2)O(sub x) and Bi(sub 2)Sr(sub 2)Ca(sub 
2)Cu(sub 3)O(sub x) made by magnetron sputterin 
from a bismuth enriched composite target, onto M 

at substrate temperatures (approx)150(degree)C 
lower than required for post-annealed films. These 
films show highly c-axis oriented growth without the 
need for epitaxy, which suggests that films might be 
grown on a variety of substrates both with and without 
a buffer layer. The exact mechanism of crystallization 
at such low temperatures is not yet known, but it can 
be speculated that the surface atoms are less con- 
strained and thus have a smaller energy barrier to 
overcome in forming a crystal structure. There is a 
narrow temperature window for growth of the super- 
conducting phase; at lower temperatures the films 
tend to be semiconducting, due probably to lack of suf- 
ficient thermal energy to crystallize a well-ordered 
phase. At higher temperatures the bismuth sticking co- 
efficient decreases to the point where no bismuth re- 
mains and the films are insulating. 8 refs., 7 figs. (ERA 
citation 15:032604) 
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The x-ray absorption spectroscopy (XAS) had been an 
essential tool to gather spectroscopic information 
about atomic energy level structure in the early dec- 
ades of this century. It has also played an important 
role in the discovery and systematization of rare-earth 
elements. The discovery of synchrotron radiation in 
1952, and later the availability of broadiy tunable syn- 
chrotron based x-ray sources have revitalized this 
technique since the 1970’s. The correct interpretation 
of the oscillatory structure in the x-ray absorption 
cross-section above the absorption edge by Sayers et. 
al. has transformed XAS from a spectroscopic tool to a 
structural technique. EXAFS (Extended X-ray Absorp- 
tion Fine Structure) yields information about the intera- 
tomic distances, near neighbor coordination numbers, 
and lattice dynamics. An excellent description of the 
principles and data analysis techniques of EXAFS is 
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g len by Teo. XANES (X-ray Absorption Near Edge 
tructure), on the other hand, gives information about 
the valence state, energy bandwidth and bond angles. 
Today, there are about 50 experimental stations in var- 
ious synchrotrons around the world dedicated to col- 
lecting x-ray absorption data from the bulk and sur- 
faces of solids and liquids. In this chapter, we will give 
the basic principles of XAS, explain the information 
content of essentially two different aspects of the ab- 
sorption process leading to EXAFS and XANES, and 
discuss the source and samples limitations. (ERA cita- 
tion 15:033327) 
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Because of different band-edge lineups, strain condi- 
tions, and growth orientations, various strained-layer 
superlattice (SLS) materials can exhibit qualitatively 
new physical behavior in their optical properties. We 
describe two examples of new physical behavior in 
SLS: strain-generated electric fields in polar growth 
axis superlattices and strained type 2 superlattices. In 
SLS, large electric fields can be generated by the pi- 
ezoelectric effect. The fields are largest for SLS with a 
(111) growth axis; they vanish for SLS with a (100) 
growth axis. The strain generated electric fields 
ig modify the optical properties of the superlat- 
tice. Photogenerated electron-hole pairs screen the 
fields leading to a large nonlinear optical response. Ap- 
plication of an external electric field leads to a large 
linear electrooptical response. The absorption edge 
can be either red or blue shifted. Optical studies of 
(100), (111), and (211) oriented GalnAs/GaAs super- 
lattices confirm the existence of the strain-generated 
electric fields. Small band gap semiconductors are 
useful for making intrinsic long wavelength infrared de- 
tectors. Arbitrarily small band gaps can be reached in 
the type 2 superlattice InAs/GaSb. However, for band 
gaps less than 0.1 eV, the layer thicknesses are large 
and the overlap of electron and hole wavefunctions 
are small. Thus, the absorption coefficient is too small 
for useful infrared (IR) detection. Including In in the 
GaSb introduces strain in he InAs/GainSb superlattice 
which shifts the band edges so that small band gaps 
can be reached in thin layer superlattices. Good ab- 
sorption at long IR wavelengths is thus achieved. 22 
refs., 9 figs. (ERA citation 15:032715) 
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The concentration (n(sub 2)) of Cu(sup 2+) magnetic 
moments located on the YBa(sub 2)Cu(sub 3)O(sub 7) 
lattice is determined by the specific heat in a 7-T mag- 
netic field. The discontinuity in specific heat at (Tc) 
((Delta)C((Tc))) and also the coefficient of the linear 
term ((gamma)(0)) are correlated with n(sub 2) in a way 
that suggests the operation of a pair-breaking mecha- 
nism that limits the transition to the superconducting 
states and provides a criterion for the volume fraction 
of superconductivity. (gamma)(0) can be represented 
by the sum of two contributions, both associated with 
Cu(sup 2+) moments, implying that there is no contri- 
bution that is an intrinsic property of the superconduct- 
ing state. The interpretation of the data provides esti- 
mates of parameters relevant to the recognition of 
strong-coupling effects. 12 refs., 5 figs. (ERA citation 
15:032613) 
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Tight-binding total energy computations are used to 
examine the chemical bonding and electronic structure 
for two new minimum-energy surface atomic struc- 
tures for p(1(times)1) overlayers of Sb on Iil-V(110) 
surfaces. The bonding in each of these structures is 
unique, having no — in either the bulk or small 
molecule coordination chemistry of these materials, 
and is a phenomena uniquely associated with the con- 
strained epitaxical growth of the Sb overlayer. 13 refs., 
2 figs., 2 tabs. (ERA citation 15:032808) 
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We report on the rapid thermal processing (RTP) of Y- 
123 fibers with and without presintering to form the 
orthorhombic phase. We show that fibers which were 
originally semiconducting and tetragonal before rapid 
thermal processing form normal twinned orthorhombic 
material after processing for 2--4 seconds at > 
1000(degrees)C with a 3 min. cool down in oxygen. 
They subsequently show (Tc) to 90K and magnetiza- 
tion indicative of substantial apy shielding. We 
present the effects of varying the RTP parameters on 
the morphology, phase, and superconducting proper- 
ties of a number of tetragonal and orthorhombic Y-123 
fibers. 2 refs., 5 figs., 1 tab. (ERA citation 15:032616) 
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Oak Ridge National Lab., TN. 
Atomic scale imaging of the structure and chemis- 
try of semiconductor interfaces. 

S. J. Pennycook, D. E. Jesson, and M. F. Chisholm. 
May 90, 13p CONF-900302-1 

Contract AC05-849R21400 

SPIE’s symposium on advances in semiconductors 
and superconductors: physics toward device — 
tions, San Diego, CA (USA), 17-21 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Anew technique for high-resolution electron microsco- 
py is described together with a number of applications 
involving semiconductor interfaces. Optically this tech- 
nique represents the realization of incoherent imaging 
at atomic resolution, with the advantages over conven- 
tional coherent imaging methods of improved resolu- 
tion and an unambiguous, simply interpretable image. 
In addition, the image shows strong compositional 
sensitivity, thus providing a direct map of a material’s 
structure and chemistry on the atomic scale. 24 refs., 
14 figs. (ERA citation 15:032698) 
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with phase behaviour and stoichiometry. 

Jan 90, 31p ECN-I-90-5 

U.S. Sales Only. Portions of this document a’ > illegible 
in microfiche products. 


Oxidation enthalpies for YBa(sub 2)Cu(sub 3)O(sub 
6+y) are derived from continuous equilibrium partial 
oxygen pressure curves, obtained with the constant- 
stoichiometry cooling technique in the temperature 
range of 350-950 C. Accurate stoichiometry data for 


high-purity single-phase YBa(sub 2)Cu(sub 3)O(sub 
6+y) samples in equilibrium with atmospheric O(sub 
2) were redetermined by thermogravimetric and neu- 
tron diffraction techniques. Phase behaviour was 
checked by means of high-temperature neutron dif- 
fraction experiments. Structural data for YBa(sub 
2)Cu(sub 3)O(sub 6+) at 800 C in atmospheric O(sub 
2) are compared with those for a sample with the same 
stoichiometry at room temperature. It is found that the 
oxidation enthalpy of orthorhombic YBa(sub 2)Cu(sub 
3)O(sub 6+y) is independent of stoichiometry and 
temperature. For tetragonal YBa(sub 2)Cu(sub 
3)O(sub 6+) a slight temperature dependence of the 
oxidation enthalpy is found, which is probably connect- 
ed with a gradual ordering of oxygen atoms at decreas- 
ing temperatures. The oxidation enthalpy data in their 
relation with stoichiometry, temperature and phase be- 
haviour give support for a localized description of the 
charge distribution in YBa(sub 2)Cu(sub 3)O(sub 
6+). 4 figs., 22 refs., 4 tabs. 
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Magnetic properties of three-dimensional Hub- 
bard-sigma model. 

H. Yamamoto, I. Ichinose, G. Tatara, and T. Matsui. 
Nov 89, 50p INS-788 

U.S. Sales Only. 


It is broadly viewed that the magnetism may play an 
important role in the high-T(sub c) superconductivity in 
the lamellar CuO(sub 2) materials. In this paper, based 
on a Hubbard-inspired CP(sup 1) or S(sup 2) nonlinear 
(sigma) model, we give a quantitative study of some 
magnetic properties in and around the Neel ordered 
state of three-dimensional quantum antiferromagnets 
such as La(sub 2)CuO(sub 4) with and without small 
hole doping. Our model is a (3+ 1) dimensional effec- 
tive field theory describing the low energy spin dynam- 
ics of a three-dimensional Hubbard model with a very 
weak interlayer coupling. The effect of hole dynamics 
is taken into account in the leading approximation by 
substituting the CP(sup 1) coupling with an ‘effective’ 
one determined by the concentration and the one-loop 
correction of hole fermions. A stationary-phase equa- 
tion for the one-loop effective potential of S(sup 2) 
model is analyzed numerically. The behavior of Neel 
temperature, magnetization (long range Neel order), 
spin correlation length, etc as functions of anisotropic 
parameter, temperature, hole concentrations, etc are 
investigated in detail. A phase diagram is also support- 
ed by the renormlization group analysis. The results 
show that our anisotropic field theory model with cer- 
tain values of parameters could give a reasonably well 
description of the magnetic properties indicated by 
some experiments on pure and doped La(sub 
2)CuO(sub 4). (author). (ERA citation 15:029491) 
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U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


By folding the iocal density (LDA) band theory based 
electron-positron momentum density into the first Bril- 
louin zone, for the first time clear signatures from all 
the Fermi surface sheets are obtained in YBa(sub 
2)Cu(sub 3)O(sub 7), including in particular the Cu-O 
plane sheets. A comparison of the folded theoretical 
spectra with positron-annihilation angular-correlation 
(2D-ACAR) measurements indicates that the Cu-O 
plane sheets are in reasonable accord with the LDA. 
On the other hand, the Cu-O chain-related (electron) 
states appear to be substantially modified from LDA 
predictions. 2 figs., 20 refs. (ERA citation 15:036514) 
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Cryogenic Engineering Conference/international 
ry. enic Materials Conference: Trip report, 1989. 
J. R. Robins. c1989, 10p 

Cryogenic Engineering Conference/International 
= Materials Conference (1989: Los Angeles, 


Report on the conference, covering conventional and 
high temperature superconductors, low temperature 





engineering and materials handling, aerospace cryo- 
genics, closed-cycle cryogenic refrigerators, and cryo- 
genic insulation. A major equipment show was also as- 
sociated with the conference. 
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A01) 
Hitachi Ltd., Tokyo (Japan). 
Preparation and Structural Characterization of TI- 
Sr. u-O Superconducting Materials. 
T. Kamo, and S. Takeuchi. cFeb 90, 9p 
Included in Hitachi Review, v39 n1 p47-54 Feb 90. 


It was found that the Tl-Sr-Ca-Cu-O (TSCC) system 
gives rise to at least two superconducting phases, a 
high-T(c) phase of 101 K and a low-T(c) phase of 
about 75 K. The crystal structure of these two phases, 
which are isostructural to those of the Tl-Ba-Ca-Cu-O 
(TBCC) and Bi-Sr-Ca-Cu-O (BSCC) systems, were as- 
signed a 3-layered (C= 12.10 A, a=b=3.785 A) and 4- 
layered (c= 15.27 A, a=b=3.809 A) perovskite struc- 
ture with a single TI-O sheet, respectively, by Rietvelt 
refinement of XRD patterns. The TI-Ba/Sr-Ca-Cu-O 
(TBSCC) system, which was the solid solution be- 
tween TBCC and TSCC, was obtained with a much 
od volume fraction of high-T(c) phase than the 
TSCC and TBCC systems. Comparing the T(c)s and 
crystal structures of the TI and Bi systems, it was sug- 
gested that the T(c) is mainly ruled by the combination 
of two alkaline earth elements, i.e., Sr/Ca or Ba/Ca, 
when the number of layered perovskites is the same. 
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Final rept. 

L. F. Goodrich, and S. L. Bray. 1989, 11p 

Pub. in Proceedings of Japan-U.S. Workshop on High- 
Field Superconducting Materials and Standard Proce- 
dures for High-Field Superconducting Materials Test- 
ing (6th), Boulder, CO., February 22-24, 1989, p99- 
108. 


The results of the recent VAMAS Nb3Sn critical-cur- 
rent round robin indicate that increased consistency in 
interlaboratory measurements might be achieved by a 
more detailed specification of the critical-current 
measurement technique. However, a competition 
exists between the benefit of a rigidly specified meas- 
urement technique, which insures measurement repro- 
ducibility, and a less restrictive technique that would be 
practical for a greater number of laboratories. Ideaily, 
the measurement technique should have the least 
number of restrictions that is consistent with measure- 
ment reproducibility. The proposal addresses only one 
aspect of the critical-current measurement technique, 
the sample-to-measurement-holder bonding method. 
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PB90-254913 Not available NTIS 
National Inst. of Standards and Technology (IMSE), 
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Magnetic Properties of Pr in Non-Superconducting 
PrBa2Cu307. 

Final rept. 

S. Skanthakumar, W. H. Li, J. W. Lynn, A. Kebede, 
and J. E. Crow. 1990, 3p 

Pub. in Physica B 163, p239-241 1990. 


The magnetic order and spin fluctuations of Pr in non- 
superconducting PrBa2Cu307 have been studied by 
specific heat, susceptibility and neutron scattering 
measurements. The neutron data show that the basic 
ordering consists of a simple antiferromagnetic ar- 
rangement, with an ordering temperature of about 17 
K, while the specific heat data reveal a large value of 
the electronic specific heat coefficient gamma, compa- 
rable to heavy fermion like materials. The observed 
magnetic inelastic scattering shows a broad quasi- 
elastic response as a function of energy, similar to 
mixed valent-like systems. These results suggest that 
there is substantial f-electron character at the Fermi 
level in this material. 
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Magnetic Phase Transitions in Nd2CuO4. 

Final rept. 

S. Skanthakumar, H. Zhang, T. W. Clinton, |. W. 
Sumarlin, and W. H. Li. 1990, 3p 

Pub. in Jnl. of Applied Physics 67, n9 p4530-4532, 1 
May 90. 


Polarized and unpolarized neutron scattering tech- 
niques along with x-ray diffraction have been used to 
study the magnetic and structural properties of a ~~ 
crystal of Nd2CuO4. Long-range magnetic order of the 
Cu moments develops at T(N) = 245 K, with a simple 
antiferromagnetic configuration of spins as found in 
La2NiO4, while the spin directions may be either collin- 
ear or noncollinear. Additional abrupt transitions are 
observed at 75 and 30 K, in which spin reorientations 
take place. Bragg peaks associated with the crystal 
structure are found at the same positions as the mag- 
netic Bragg peaks, and indicate that a small distortion 
of the basic tetragonal structure has occurred above 
300 K. At low temperatures the Nd moments also 
order antiferromagnetically (T(N) = 1.5 K), while an 
— of a continuous nature is observed 
at mK. 


053,030 

TIB/B90-81214/GAR PC E11 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Nukleare Festkoerperphysik. 
Untersuchung der Effekte von Fe-Dotierung im 
Hochtemperatursupraleiter GdBa sub 2 Cu sub 30 
sub z . (Investigation of the effects of iron doping 
in the high-temperature superconductor GdBa sub 
2Cu sub 3 O sub z). 

Diss. 

H.J. Bornemann. Mar 90, 104p Rept no. KFK-4637 
In German. 


A large number of Fe-doped samples GdBa sub 2 (Cu 
sub 1-x )Fe sub x3 O sub z(O <or= x <or= 0.25; 6.1 
<or= Zz <or= 7.1) was investigated by X-ray diffrac- 
tion and Moessbauer spectroscopy with (155) Gd and 
(57) Fe. It has been shown for the first time that in addi- 
tion to the generally observed changes of T sub c and 
of structural parameters with increasing Fe content x, 
considerable variations of T sub c and, correlated with 
this, of the lattice vparameter c for constant oxygen 
constent z approx.= 7 can be obtained in samples of 
given Fe content by variation of preparation condi- 
tions. These variations are primarily caused by varying 
distributions of Fe on the Cu(1)-O-Cu(1) chains with 
the lower T sub c values (for a given x and constant z 
approx.= 7) being caused by a more random distribu- 
tion of Fe. Therefore, the relevant measure for the 
effect of Fe doping upon T sub c is given by the lower 
bounds of T sub c values reported in the literature. 
Thus, the suppression of T sub c by Fe doping in RBa 
sub 2 Cu sub 3 O sub 7 (R = most rare earths) is 
considerably stronger than believed hitherto. (orig./ 
WL). (Copyright (c) 1990 by FIZ. Citation no. 
90:081214.) 
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Experimental System for Measuring the Waven- 
umber-Frequency Response of Timoshenko 
Beams. 

Technical rept. 

K. Grosh, W. J. Hughes, and C. B. Burroughs. Jun 
90, 312p Rept no. TR-90-007 

Contract N00039-88-C-0051 


The wavenumber-frequency response of Timoshenko 
beams to multiple point drives is studied in this thesis. 
An experimental system to excite a free-free Timo- 
shenko beam and measure the resulting velocity is de- 
veloped. Piezoelectric shakers/force gate units are 
designed and built to excite the beam and measure the 
applied forces. Experiments varying the number of 
shakers used and the wavenumber to which the drive 
voltage sent to the shakers used and the wavenumber 
to which the drive voltage sent to the shakers is 
steered are performed. The wavenumber-frequency 
dependence of the force and velocity are measured 
and compared to theoretical predictions. These com- 
parisons show excellent agreement between the 
measured and theoretical results. A theoretical investi- 
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gation into the effect of the velocity measurement 
array is performed. Also, the finite beam admittance is 
examined. The piezoelectric shakers are modeled 
using equivalent circuits, which successfully predict 
the force output and the force gage sensitivity. The ex- 
periments show that the wavenumber content of the 
discrete shakers could be steered to the wavenumbers 
chosen over a wide frequency range (the frequency 
range of measurement was 2-12 kHz). The finite beam 
admittance is shown to approach the infinite beam ad- 
mittance in regions where the wavenumber content of 
the forcing function are high. (rh) 


053,032 

AD-A222 699/1/GAR PC A01/MF A01 
Harvard Univ., Cambridge, MA. Div. of Applied Sci- 
ences. 

Engineering Fracture Mechanics. 

Final rept. 5 Jun 84-30 Sep 89. 

B. Budiansky. 30 Sep 89, 5p 

Contract N00014-84-K-0510 


On the basis of the Dugdale model, approximate 
weight-function procedures for crack analysis, and a 
crack-opening shape criterion for continuing crack 
growth, theoretical curves for tearing resistance were 
derived for thin flat sheets of finite size. The substantial 
effects of finite specimen size and initial tearing resist- 
ance were thereby revealed. This work was extended 
to circumferential cracks in cylindrical shells subjected 
to bending for which crack growth resistance curves. 
The singular fields around the tips of growing cracks in 
l'near-hardening materials were calculated for a variety 
of conditions. The actual magnitude of the singularity 
strength was also calculated, for steady crack growth, 
as a function of the applied stress-intensity factor and 
strain-hardening of the material. (JES) 
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Effect of Nonlinearities on Flexible Structures. 
Final rept. Jan 86-Sep 89. 

A. H. Nayfeh, and D. T. Mook. 19 Feb 90, 58p 
AFOSR-TR-90-0572 

Grant AFOSR-86-0090 


The project is a theoretical and experimental investiga- 
tion into the influence of noniinearities on flexible 
structures in the presence of multifrequency paramet- 
ric and external excitations having independent fre- 
quencies and phases and arbitrary amplitudes. The 
nonlinearities and excitations may appear in the gov- 
erning equations, or the boundary conditions, or both. 
The study focused on resonance conditions that 
produce large and possibly damaging motions. Special 
attention was given to modal coupling and exchanges 
of energy. We classified the important resonances and 
their interactions and devised experiments illustrating 
the phenomena. Keywords: Dynamic response; Non- 
linear effects; Flexible structures; Composites; Modal 
coupling; Resonances. (jhd) 
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R. H. Dodds, T. L. Anderson, and M. T. Kirk. Feb 90, 
44p Rept no. DTRC/SME-90/05 


Single edge-notched bend (SENB) specimens con- 
taining shallow cracks (al W < 0.2) are commonly em- 
ployed for fracture testing of ferritic material in the 
lower-transition region where extensive plasticity (but 
no significant ductile crack growth) precedes unstable 
fracture. Critical J-values (Jc) for shallow crack speci- 
mens are significantly larger (factor of 2-3) than the Jc- 
values for corresponding deep crack specimens at 
identical temperatures. The increase of fracture tough- 
ness arises from the loss of constraint that occurs 
when the gross plastic zones of bending impinge on 
the otherwise autonomous crack-tip plastic zones. 
Consequently, SENB specimens with small and large 
a/W ratios loaded to the same J-value have markedly 
different crack-tip stresses under large-scale plasticity. 
Detailed, plane-strain element-analyses and a local 
stress-based criterion for cleavage fracture are com- 
bined to establish specimen size requirements (defor- 
mation limits) for testing in the transition region which 
assure a single parameter (J) characterization of the 
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crack-tip stress field. Moreover, these analyses pro- 
vide the first quantitative framework to correlate Jc- 
values with a/W ratio once the deformation limits are 
exceeded. Keywords: Elastic-plastic fracture tough- 
ness, Constraint, Shallow crack. (JES) 
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Eigenvectors of the S Matrix and Their Relations 
with Line Dislocations and Forces in Anisotropic 
Elastic Solids. 

T. C. Ting. 1990, 20p ARO-25122.5-MA 

Contract DAAL03-88-K-0079 

— Micromechanics and Inhomogeneity, p449-467 


The results obtained here for S, H, L apply directly to 
the related matrices S(v), H(v), L(v), which occur in the 
steady motion of a straight line dislocation or surface 
waves in a semi-infinite medium in which v is the speed 
of the steady wave motion. For surface waves, the 
Gamma sub b ellipse is the locus of the displacement 
vector of the particles at the free surface. The three 
matrices S, H, L in (1.3) require a numerical integration 
for most anisotropic materials. We can also express S, 
H, L in terms of the complex eigenvalues and eigen- 
vectors of the 6 x 6 real matrix N which is obtainable 
from the elastic constants. Nevertheless, explicit ex- 
pressions directly in terms of the elastic constants are 
available only for special materials. Some progress 
a been made recently in this direction. Reprints. 
(jhd) 
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s for Flexible Structures. 

Final contractor rept. 
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ICASE-90-36, NASA-CR-182047 
Contracts NASI-18605, F49620-86-C-0111 
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In this presentation we consider abstract inverse prob- 
lems in a least squares formulation for parameter de- 
pendent partial differential equations. We are interest- 
ed in approximation ideas which lead to viable compu- 
tational techniques for such problems. We pursue our 
investigations in the context of the general framework 
for convergence and stability developed by Banks and 
Ito. Motivated by questions related to the use of accel- 
erometer data to estimate parameters in flexible struc- 
tures, we focus on second order (in time) systems with 
sufficient damping so that the system can be modeled 
by a analytic semigroup. We state and prove a new 
approximation result (a Trotter-Kato type theorem) for 
analytic semigroups. This theorem gives conditions 
under which a family of approximating semigroups and 
all its time derivatives converges to a limit semigroup 
and all its time derivatives, respectively. These theo- 
retical results are then stated in terms of simple, read- 
ily checked conditions on the sesquilinear forms defin- 
ing ‘stiffness’ and ‘damping’ in the abstract second 
order systems. (jes) 
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Computational Investigation of Local Material 
and Toughness on Crack Growth. 

Memorandum rept. 

V. G. DeGiorgi, and P. Matic. 14 May 90, 51p Rept 

no. NRL-MR-6591 


Computational simulation of stable crack growth is an 
important aspect of structural integrity prediction. 
Modern alloy str and ductility increase local ma- 
terial fracture toughness but simultaneously compli- 
cates stable crack growth predictions. Material model- 
ing, material parameter identification, fracture criterion 
and numerical crack growth algorithms are issues 
which must be addressed for robust stable crack 
growth prediction. In this investigation, a series of finite 
element simulations were undertaken to investigate 
two-dimensional Mode | crack growth in a modified 
compact tension specimen geometry. Two different 
crack lengths were considered. HY-100 steel param- 
eters, previously characterized for large strain defor- 
mation, were utilized. Additional material responses, 
based on the HY-100 nonlinear response but with dif- 
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ferent yield strengths and ductilities, were also consid- 
ered to parametrically assess material effects on crack 
growth. (JES) 
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Portions of this document are illegible in microfiche 
products. 


The influence of pete imperfections on the dy- 
namic stability of liquid-filled shells under horizontal 

round excitation is studied. Some basic concepts in 
the large deformation and large deformation thin shell 
theory are recalled. The work done by inertial and in- 
ternal forces are given in the Gaussian surface coordi- 
nate system. A general imperfection pattern in the cir- 
cumferential direction is introduced. The emphasis is 
particularly dedicated to the analysis of the geometri- 
cal stiffness term. Different patterns are studied to ex- 
plain the occurrence of additional instability regions. 6 
refs., 1 fig., 3 tabs. (ERA citation 15:034380) 
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Element-Specific Modal Formulations for Large- 
yy" Multibody Dynamics. 
R. R. Ryan, and H. H. Yoo. Aug 89, 19p 
In NASA, er Research Center, NASA/DOD Con- 
— nteraction Technology 1989 p 111- 


Large dispacement assumed-mode modeling tech- 
niques are examined in the context of multi elas- 
todynamics. The range of both general and element- 
specific approaches are studied with the aid of exam- 
ples involving beams, plates, and shells. For systems 
undergoing primarily structural bending and twisting 
with little or no membrane distortion, it is found that 
fully-linear, element-specific, modal formulations pro- 
vide the most accurate time history solutions at the 
least expense. When membrane effects become dom- 
inant in structural problems due to loading and bound- 
ary conditions, one must naturally resort to a formula- 
tion involving a nonlinear stress-strain relationship in 
addition to nonlinear terms associated with large over- 
all system motion. Such nonlinear models were investi- 
gated using assumed modes and found to lead to 
modal convergence difficulties when standard free- 
free structural modes are employed. A constrained 
mode formulation aimed at addressing the conver- 
gence problem is proposed. 


053,040 

N90-21132/7/GAR PC A03/MF A0O1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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1.15:102579, NASA-TM-102579 

Previously announced in laa as A90-29262. Presented 
at the 31st Structures, Structural Dynamics, and Mate- 
rials Conference, Long Beach, CA, 2-4 Apr 1990; Co- 
sponsored by Aiaa, Asme, Asce, AHS, and Asc. 


A multi-objective optimal design methodology is devel- 
oped for light-weight, low cost composite structures of 
improved dynamic performance. The design objec- 
tives include minimization of resonance amplitudes (or 
maximization of modal damping), weight, and material 
cost. The design vector includes micromechanics, 
laminate, and structural shape parameters. Perform- 
ance constraints are imposed on static displacements, 
dynamic amplitudes, and natural frequencies. The ef- 
fects of damping on the dynamics of composite struc- 
tures are incorporated. Preliminary applications on a 
cantilever composite beam illustrated that only the 
proposed multi-objective optimization, as opposed to 
single objective functions, simultaneously improved all 
objectives. The significance of composite damping in 
the design of advanced composite structures was also 
demonstrated, indicating the design methods based 
on undamped dynamics may fail to improve the dy- 
namic performance near resonances. 
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Natural frequencies and forced steady-state harmonic 
response for the vibration of uniform rectangular 
plates with edges elastically restrained against rotation 
and transverse translation are addressed. A single 
mode Rayleigh-Ritz solution is derived using functions 
that describe the normal modes of vibration of a beam 
whose ends are elastically restrained. The finite ele- 
ment solution is obtained for comparison. MACSYMA 
symbolic manipulation system is implemented as an 
aid to the mathematical rigor of the Ritz approach, and 
NASTRAN finite element code is used to model the 
mechanical system. Comparisons are made to pub- 
lished results and the solutions of this study are found 
to give lower frequencies for some values of boundary 
restraint. Steady-state harmonic amplitudes of dis- 
placement and acceleration are found to agree favor- 
ably for the two solutions. Low predictions of steady- 
state strain from NASTRAN result in some cases when 
compared to the Ritz values. Finally, a subjective as- 
sessment is made about the merit of using MACSYMA 
and NASTRAN. 
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neric Structural-Element Processor Manual. 

G. M. Stanley, and S. Nour-Omid. Mar 90, 306p NAS 
1.26:181728, NASA-CR-181728 

Contract NAS1-18444 


The usage and development of structural finite ele- 
ment processors based on the CSM Testbed’s Gener- 
ic Element Processor (GEP) template is documented. 
By convention, such processors have names of the 
form ESi, where i is an integer. This manual is there- 
fore intended for both Testbed users who wish to 
invoke ES processors during the course of a structural 
analysis, and Testbed developers who wish to con- 
“a: new element processors (or modify existing 
ones). 
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ment with Rotational Degrees of Freedom. 

M. A. Aminpour. Apr 90, 27p NAS 1.26:4282, NASA- 

CR 4282 
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A simple 4-node assumed-stress hybrid quadrilateral 
shell element with rotational or drilling degrees of free- 
dom is formulated. The element formulation is based 
directly on a 4-node element. This direct formulation 
requires fewer computations than a similar element 
that is derived from an internal 8-node isoparametric 
element in which the midside — of freedom are 
eliminated in favor of rotational degree of freedom at 
the corner nodes. The formulation is based on the prin- 
ciple of minimum complementary energy. The mem- 
brane part of the element has 12 degrees of freedom 
including rotational degrees of freedom. The bending 
= of the element also has 12 degrees of freedom. 

he bending part of the quadratic variations for both in- 
plane and out-of-plane displacement fields and linear 
variations for both in-plane and out-of-plane rotation 
fields are assumed along the edges of the element. 
The element Cartesian-coordinate system is chosen 
such as to make the stress field invariant with respect 
to node numbering. The membrane part of the stress 
field is based on a 9-parameter equilibrating stress 
field, while the bending part is based on a 13-parame- 
ter equilibrating stress field. The element passes the 
patch test, is nearly insensitive to mesh distortion, 
does not lock, possesses the desirable invariance 
properties, has no spurious modes, and produces ac- 
curate and reliable results. 
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User Manual for Viconopt: An Exact Ana 
Optimum Design Program Covering the Buckling 
and Vibration of Prismatic Assem of Fiat in- 
Plane Loaded, Anisotropic Plates, with Approxima- 
tions for Discrete Supports, and Transverse Stiff- 


eners. 

F. W. Williams, M. S. Anderson, D. Kennedy, R. 
Butler, and G. Aston. Apr 90, 183p NAS 
1.26:181966, NASA-CR-181966 

Contracts NAS1-18584, NCCW-000002 

Prepared in Cooperation with Wales Univ. Inst. of Sci- 
ence and Technology, Cardiff. 


A computer program which is designed for efficient, 
accurate buckling and vibration analysis and optimum 
design of composite panels is described. The capabili- 
ties of the program are given along with detailed user 
instructions. It is written in FORTRAN 77 and is oper- 
ational on VAX, IBM, and CDC computers and should 
be readily adapted to others. Several illustrations of 
the various aspects of the input are given along the 
example problems illustrating the use and application 
of the program. 


and 
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V. M. Pate. Feb 90, 68p 


No abstract available. 
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SDIO/1ST Ultrashort Wavelength Laser - ‘Novel 
Experimental Schemes for Observing the Moess- 
bauer Effect in Long-Lived Nuclear Levels and Nu- 
clear Coherent States’. 

Final technical rept. for period oy May 90. 

G. R. Hoy. May 90, 31p Rept no. PTR-90-4 

Contract N00014-87-K-201 


Our results indicate that the Mossbauer Effect is oc- 
curing for the 88-keV transition of Silver 109 in silver 
single crystals. Furthermore, the effect appears to be 
an order of magnitude smaller in the horizontal geome- 
try than in the vertical geometry. Using our model cal- 
culations, the size of the M.E. in the vertical geometry 
is consistent with a line yeapengene oe of only about 
5. This would appear to be an unphysical result. These 
results suggest that gravitational sweeping is playing a 
significant role in producing an observable M.E.. Very 
soon we will make further model calculations incorpo- 
rating the gravitational sweeping mechanism in order 
to evaluate its significance. In addition, we are present- 
ly performing further experiments using a thicker silver 
single-crystal sample which should shed light on this 
question. The search for the M.E. in ultra-narrow 
gamma-ray transitions (lifetimes on the order of sec- 
onds) is difficult. One of the methods used is based on 
the increased self-absorption of gamma-rays emitted 
in a particular direction as the temperature of the 
sample is lowered. This increase in absorption at low 
temperature is an indication of the occurrence of the 
M.E.. There are substantial difficulties, outlined above, 
associated with this technique because changes in the 
gamma-ray counting rates as a function of tempera- 
ture are associated with a number of experimental fac- 
tors other than the occurrence of the M.E.. (j 
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A. C. Melissinos, and W. Donaldson. 28 Mar 90, 13p 
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A 6cm radius, single stage, electron accelerator that 
uses a photoconductive switch to couple an electro- 
magneticpulse into a radial transmission line is being 
developed. The switch consists of a ring GaAs which is 
closed with a ring of a laser light from a Phosphate 
glass regenerative amplifier. We are investigating the 
acceleration picosecond electron bunches in on 
the order of several MeV/m. (rh) 
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Technical Report for Micrion Corporation Contract 
N00014-89-C-2238. 

Rept. no. 4, Apr-May 90. 

11 Jun 90, 4p 

Contract N00014-89-C-2238 


No abstract available. 
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Velocity Selection to Enable Direct Measurement 
of Strong Single Atom - Optical Cavity Coupling. 
(Final Report). 

Master’s thesis. 

M. E. Donovan. Jun 90, 90p 


This thesis evaluates whether a velocity selector can 
sufficiently reduce Doppler broadening of a concentric 
optical cavity coupled to single atoms in an atomic 
beam so that the normal mode splitting can be ob- 
served. A simplified model of the atom-cavity system 
as undamped coupler oscillators is used to derive the 
coupling strength. The theory of velocity selectors is 
reviewed and a density reduction formula is derived 
and studied. Considerations for building a velocity se- 
lector for an atom-cavity experiment are examined. A 
tentative inclusion of cavity Doppler broadening in a 
semi-classical theory is presented. Experiments are 
presented which show good agreement to theory for 
density reduction at high velocity selector speeds and 
an additional density loss of 50% when selecting 
atoms less than 20% of thermal velocity. Data shows 
both effusive and supersonic beams. Keywords: Opti- 
cal cavity coupling; Physics; Cavity Q.E.D.; Velocity se- 
lector, Doppler broadening; Theses; Electromagne- 
tism; Couplers; Spectroscopy Single atom. (jg) 
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Anticipated Signal Levels for the ESA and RPA. 
Technical rept. 

W. P. Reidy, and R. J. Rieder. 24 Jan 89, 17p VI- 
1264, SCIENTIFIC-3, AFGL-TR-89-0071 

Contract F19628-87-C-0168 


The accelerator module is equipped with four electron 
guns and several detectors to monitor the electron 
beam produced by the guns. The guns will produce a 
nominal 3 keV, 40 ampere electron beam. For the 
beam to propagate, the return current must equal the 
beam current. There is no detailed model for the 
EXCEDE III return current, therefore, for these calcula- 
tions the current is assumed to distribute itself isotropi- 
cally and uniformally over the module. It is noted that 
recent data from tests on the accelerator module indi- 
cate that the return current may not be uniform. The 
accelerator module is 38 inches in diameter and 101.5 
inches long. This corresponds to an average return 
current of 0.00043 a per sq cm. Two instruments are 
being provided by Visidyne to measure the current at 
the accelerator module. The two instruments are sen- 
sitive to different spectral regions of the backscattered 
electron distribution. The Electrostatic Analyzer (ESA) 
detects electrons having energies between 100 eV 
and 6000 eV; the Retarding Potential Analyzer (RPA) 
is sensitive to energies between zero and 100 eV. A 
schematic of the location of the ESA and RPA on the 
accelerator module is shown. (rh) 
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Individual papers are processed separately for the 
data base. (DLC) 
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Dosime' considerations for the high-energy 
pr Bh environment of HERMES Ili: Im- 
ications for were and modeling. 

. E. Beutler, J. A. Halbleib, T. W. L. Sanford, and D. 
P. Knott. 1990, 4p SAND-90-0394C, CONF-900723-8 
Contract AC04-76DP00789 
IEEE annual international nuclear and space radiation 
effects conference (27th), Reno, NV (USA), 16-20 Jul 
—— by Department of Energy, Washing- 

‘on, DC. 
Portions of this document are illegible in microfiche 
products. 


Measurements of energy deposition as function of 
equilibrator thickness and position in the HERMES Ili 
radiation field are compared to ITS code predictions. 
The onset of dose-rate effects in CaF(sub 2) TLDs 
have also been observed at 10(sup 10) Gy/s levels. 10 
refs., 3 figs. 
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Hadron a. Summary papers on hadron phys- 
ics for the C long range pian. 

Progress rept. 

5 Jul 89, 59p DOE/ER/40315-T1 

Contract FG02-87ER40315 

Sponsored by Department of Energy, Washington, DC. 
pie end of this document are illegible in microfiche 
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This paper discusses: Hadronic Form Factors; Struc- 
ture Functions and Parton Densities; Hadron Spec- 
troscopy; Hadron-Hadron Interactions; and Symme- 
tries and Hadronic Physics. (ERA citation 15:033434) 
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Self-propelied in-tube shuttle and contro! system 
for automated measurements of magnetic field 
alignment. 

W. N. Boroski, T. H. Nicol, S. V. Pidcoe, and R. A. 
Zink. Mar 90, 7p FNAL-TM-1654, CONF-900348-2 
Contract AC02-76CH03000 

International industrial symposium on the super col- 
lider (2nd), Miami, FL (USA), 14-16 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


A magnetic field alignment gauge is used to measure 
the field angle as a function of axial position in each of 
the ay ee for the Superconcucting Super Collider 
(SSC). Present measurements are made by manually 
pushing the through the — bore tube and stop- 
ping at intervals to record field measurements. Gauge 
location is controlled through graduation marks and 
alignment pins on the push rods. Field measurements 
are recorded on a logging multimeter with tape output. 
Described is a computerized control system being de- 
veloped to replace the manual procedure for field 
alignment measurements. The automated system em- 
ploys a pneumatic walking device to move the meas- 
urement gauge through bore tube. Movement of 
the device, called the Self-Propelled in-Tube Shuttle 
(SPITS), is accomplished through an integral, gas 
driven, double-acting cylinder. motion of the 
SPITS is transferred to the bore tube by means of a 
pair of controlled, retractable support feet. Control of 
the SPITS is accomplished through an RS-422 inter- 
face from an IBM-compatible computer to a series of 
solenoid-actuated air valves. Direction of SPITS travel 
is determined by the air-valve sequence, and is man- 
aged through the control software. Precise axial posi- 
tion of the gauge within the magnet is returned to the 
control system through an optically-encoded digital 
position transducer attached to the shuttle. Discussed 
is the performance of the transport device and control 
system during preliminary testing of the first prototype 
shuttle. 1 ref., 7 figs. 
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Multilayer optics for the x-ray, soft x-ray and extreme 
ultra violet is a rapidly expanding and maturing field. A 
large part of the effort in this field is directed to improv- 
ing the quality of multilayer structures by developing a 
better understanding of synthesis-structure-property 
relationships. Although the quality of simple multilayer 
structures may improved be there are now significant 
instrumental applications for these reflecting struc- 
tures and opportunities for the development of new 
optics. In this paper results on a new class of diffrac- 
tion grating, the multilayer grating, and two instru- 
ments, a multilayer two element fixed exit beam mon- 
ochromator and a multilayer Cassegrain astronomical 
telescope, are presented and the implications of this 
work discussed. 31 refs., 5 figs. 
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Novel target configurations for selective ioniza- 
tion state studies in molybdenum. 

K. J. licisin, U. Feldman, J. L. Schwob, A. Wouters, 
and S. Suckewer. Mar 90, 23p PPPL-2682 

Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oo Original copy available until stock is exhaust- 


Details of experiments aimed at achieving low ioniza- 
tion state selectivity in molybdenum are presented. 
Targets are excited with a 10 J CO(sub 2) laser and the 
resultant VUV spectrum (300--700 (Angstrom)) has 
been studied. Combinations of focal spot size, target 
depth, and target geometries are compared. Simple at- 
tenuation of energy is shown not to vary ionization 
stage composition significantly. Experiments conduct- 
ed with grazing incidence targets result only in a hot 
plasma. Modular targets with cooling cylinders of vari- 
ous radii demonstrated good selectivity of the ioniza- 
tion states, but with low absolute signals. Finally, re- 
sults from combinations of focal spot adjustment and 
radiative cooling illustrate increased control over de- 
sired plasma temperature and density for spectrosco- 
pic studies of molybdenum. 7 refs., 14 figs. 
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X-Ray Detector (XRD) is an x-ray detector design 
code. It is intended to aid in the rapid design of x-ray 
detector packages. The design capabilities of XRD in- 
clude filters, x-ray mirrors, x-ray diodes, silicon PIN 
diodes, GaAs PIN diodes, photoconducting detectors, 
bolometers, and x-ray film. XRD uses x-ray cross-sec- 
tion information stored in easily-modified external li- 
braries. Interactive calculations are completed in sec- 
onds using a DEC VAX 8650. Some of the more nota- 
ble features of XRD are edge handling in the x-ray pho- 
toelectric cross-section data, I/O error handling, inter- 
nal error messages, nearly bomb-proof design, and ex- 
tensive documentation. 7 refs., 7 figs. 
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COMBINE/PC is a FORTRAN 77 code that calculates 
neutron spectra and ENDF/B Version 5-based neu- 
tron cross sections. The program is capable of han- 
dling a wide variety of practical fission and fusion-relat- 
ed applications, while remaining machine-independ- 
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ent. The energy range treated extends from 0.001 eV 
to 16.905 MeV. The calculations in the fast and epith- 
ermal energy range are based on extensive modifica- 
tion and reprogramming of the GAM code. COMBINE/ 
PC incorporates superior methods of performing both 
the resolved and unresolved resonance calculations. 
This code includes a routine to calculate a Dancoff- 
Ginsburg correction factor in conjunction with the reso- 
nance calculation for either a rectangular or hexagonal 
arrangement of cylindrical fuel rods. In the thermal 
energy range, COMBINE/PC solves for the neutron 
spectrum using an iterative solution to the integral for- 
mulation of the neutron thermalization problem. The 
fast and thermal energy ranges are coupled using 
slowing down theory to generate scatter sources into 
the thermal energy range. An option to self-shield 
cross sections in the thermal energy range using the 
Amouyal/Benoist/Horowitz method is available. COM- 
BINE/PC generates output multigroup macroscopic 
and microscopic cross sections for all materials in the 
calculation using standard flux-weighting techniques. 
The multigroup cross sections may be output in any of 
several standard formats _ includin ANISNB 
14(asterisk)(asterisk) free format, CCCC ISOTXS 
format, and AMPX working library format. 46 refs. 
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Accelerator computer code meeting, Los Alamos, NM 
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The use of parallelism in the solution of wakefield 
problems is illustrated for two different computer archi- 
tectures (SIMD and MIMD). Results are given for finite 
difference codes which have been implemented on a 
Connection Machine and an Alliant FX/8 and which 
are used to compute wakefields in dielectric loaded 
structures. Benchmarks on code performance are pre- 
sented for both cases. 4 refs., 3 figs., 2 tabs. 
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891044-10 
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The long-lived high-spin isomer of (sup 178)Hf, with 
T(sub 1/2) = 31 y and I(sup (pi)) = 16(sup +), pre- 
sents a unique opportunity for a projectile and/or 
target in nuclear and atomic physics. Various aspects 
in using (sup 178m)Hf for this purpose are discussed in 
this paper. One possible production mode, the irradia- 
tion of Ta with protons, was investigated. Cross sec- 
tions of (approximately)40 and (approximately)200 
(mu)b were found for proton energies of 46 and 92. 5 
MeV, respectively. First ideas for a possible isomeric 
enrichment procedure by selective laser deflection are 
presented. 14 refs., 3 figs., 1 tab. 
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Data analysis for the Rutherford magnetic spec- 
trograph on PBFA-II. 

R. P. Kensek, J. R. Lee, R. J. Leeper, D. J. Johnson, 
and T. R. Lockner. 1990, 16p SAND-90-0552C, 
CONF-900557-3 
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Topical conference on high-temperature plasma diag- 
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A magnetic spectrograph employing a gold Rutherford 
scattering foil has n constructed and fielded on 
Sandia National Laboratories’ PBFA-II accelerator to 
diagnose intense ion beams. The instrument simulta- 


neously records ee data on nuclear track 
recording film, CR-39, and time-resolved data on a set 
of PIN diodes. The details of the analysis of this data to 
provide time-resolved power density, ion current densi- 

ty, ion energy spectra (including mean ion energy), and 

= species identification will be presented. 8 refs., 6 
igs. 
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Collaborators on the L-Star detector system met to 
discuss the design of a data triggering and acquisition 
system and to assign responsibilities for writing the ex- 
pression of interest (EOI) for the SSC Laboratory. In 
addition, areas for future work were delineated. The 
trip was successful in that ORNL was assigned re- 
sponsibility for writing half of the trigger and data ac- 
quisition chapter for the EOI. We also enhanced our 
position as designers of the front-end electronics for 
all detector subsystems for the L-Star detector. The 
traveler presented an informal review of ORNL efforts 
in application-specific electronics and computing ar- 
chitectures. 
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900331-4 

Contracts AC02-76CH00016, AC02-83ER40107 
Workshop on heavy ion physics at the alternating gra- 
dient synchrotron, Upton, NY (USA), 3-7 Mar 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We report here the first observation of inclusive 
(Lambda)(sup 0), (bar (Lambda))(sup 0), K(sub s)(sup 
Q) production in nucleus-nucleus collisions at 14.5 
GeV/n. 11 refs., 6 figs. 
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We report the final results from experiment E140, a 
recent deep inelastic electron-deuterium and electron- 
iron scattering experiment at SLAC. In addition, we 
present the results of a combined global analysis of all 
SLAC deep inelastic electron-hydrogen and electron- 
deuterium cross section measurements between 1970 
and 1983. Data from seven earlier experiments are re- 
radiatively corrected and normalized to experiment 
E140. We report extractions of R(x,Q(sup 2)) and 
F(sub 2)(x,Q(sup 2)) for hydrogen and deuterium over 
the entire SLAC kinematic range: .06(le) x (le).90 and 
0.6(le) Q(sup 2) (le)30.0 (GeV(sup 2)). We fine that 
R(sup p) = R(sup d), as expected by QCD. Extracted 
values of R(x,Q(sup 2)) are significantly larger than 
predictions based on QCD and on QCD with the inclu- 
sion of kinematic target mass terms. This difference 
indicates that dynamical higher twist effects may be 
important in the SLAC kinematic range. A best fit em- 
pirical model of R(x,Q(sup 2)) is used to extract F(sub 
2) from each cross section measurement. These F(sub 
2) extractions are compared with F(sub 2) data from 
EMC and BCDMS. Agreement is observed with EMC 
when the EMC data are multiplied by 1.07. Agreement 
is observed with BCDMS over a limited range in x. The 





ratios of F(sub 2)(sup d)/F(sub 2)(sup p) are examined 
for Q(sup 2) dependence. We observe a significant 
negative slope for x (le) .6, and a significant positive 
slope above x > .7, in excellent es, with pre- 
dictions based on QCD with the inclusion of kinematic 
target mass terms. 111 refs., 40 figs., 34 tabs. 
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A high level of current dependent bunch lengthening 
has n observed on the North damping ring of the 
Stanford Linear Collider (SLC). At currents of 3 (times) 
10(sup 10) this behavior does not appear to degrade 
the machine’s performance significantly. However, at 
the higher currents that are envisioned for the future 
one fears that its performance could be greatly de- 
— due to the phenomenon of bunch lengthening. 

his was the motivation for the work described in this 
paper. In this paper we calculate the longitudinal im- 
pedance of the damping ring vacuum chamber. More 
specifically, in this paper we find the response function 
of the ring to a short Gaussian bunch, which we call 
the Green function wake. In addition, we try to esti- 
mate the relative importance of the different vacuum 
chamber objects, in order to see how we might reduce 
the ring impedance. This paper also describes bunch 
length measurements performed on the North damp- 
ing ring. We use the Green function wake, discussed 
above, to compute the bunch lengthening. Then we 
compare these results with those obtained from the 
measurements. In addition, we calculate the current 
dependence of the tune distribution. 
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Detector backgrounds at the Stanford Linear Collider 
are discussed with emphasis on their sources, and 
methods of controlling them. 5 refs., 7 figs. 
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The need for the next generation electron-positron col- 
lider is discussed within the context of the Standard 
Model and the physics that must lie beyond it. 
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In this paper | will first discuss the history and current 
status of the Tau-Charm Facility. | will then focus on 
the unique aspects of the heavy meson and tau phys- 
ics program of such a facility, which motivates its con- 
struction and operation in the mid-1090’s. 
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This paper makes an overview of developments in the 
wire chamber aging field since the wire chamber aging 
workshop held at the Lawrence Berkeley Laboratory, 
Berkeley, California on January 16--17, 1986. The 
author discusses new techniques to analyze the gas 
impurities and the wire aging products, wire “‘nonag- 
ing” in clean systems, wire aging in systems containing 
various impurities, various examples of problems 
which can “prime” surfaces prior to the occurrence of 
the aging, and some recent aging experience with the 
“SSC micro-straw tubes.” 35 refs., 10 figs., 2 tabs. 
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In these lectures, | will review the theoretical concepts 
needed to understand the goals and implications of ex- 
periments in this new era of weak interactions. | will 
explain how to compute the most important order- 
(alpha) radiative corrections to weak interaction proc- 
esses and discuss the physical implications of these 
correction terms. | hope that this discussion will be 
useful to those --- experimentalists and theorists --- 
who will try to interpret the new data that we will soon 
receive. This paper is organized as follows: | will review 
the structure of the standard weak interaction model at 
zeroth order. | will discuss the measurement of the 
Z(sup 0) boson mass in e(sup +)e(sup (minus)) annihi- 
lation. This measurement is affected by radiative cor- 
rection to the form of the Z(sup 0) resonance, and so | 
will review the theory of the resonance line shape. | will 
briefly review the modifications of the properties of the 
Z(sup 0) which would be produced by additional neu- 
tral gauge bosons. | will review the theory of the renor- 
malization of weak interaction parameters such as 
sin(sup 2) (theta)(sub (omega)), concentrating espe- 
cially on the contributions of the top quark and other 
heavy, undiscovered particles. 
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| briefly review the problems with previous investiga- 
tions of su; metry breaking in string theory --- at 
tree-level, at one-loop, and non-perturbatively. A vari- 
ant of the — non-perturbative scenario is pro- 
posed, in which gaugino condensation takes place in 
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two different strongly-interacting hidden-sector gauge 
groups. In the new scenario it is possible to generate a 
large hierarchy of mass scale and to simultaneously 
ilize the dilaton at a large expectation value (weak 
coupling). However, it is still uncertain whether super- 
symmetry is broken in such a vacuum. 26 refs. 


053,072 

DE90010182/GAR PC A02/MF A01 
Stanford Linear Accelerator Center, CA. 

Electrostatic design of the barrel CRID and associ- 
ated measurements. 

K. Abe, K. Ha wa, F. Suekane, H. Yuta, and P. 
Antilogus. Apr 90, 10p SLAC-PUB-5214, CONF- 
9003150-3 

Contract AC03-76SF00515, Grant PHY88-13669 
International conference on instrumentation for collid- 
ing beam physics (5th), Novosibirsk (USSR), 15-21 
Mar 1990. nsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


We report on the electrostatic design and related 
measurements of the barrel Cherenkov Ring Imaging 
Detector for the Stanford Large Detector experiment 
at the Stanford Linear Accelerator Center Linear Col- 
lider. We include test results of photon feedback in 
TMAE-laden gas, distortion measurements in the drift 
boxes and corona measurements. 13 refs., 21 figs. 
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This paper contains nuclear data calculations of a 
number of thermonuclear fusion reactions. Some of 
the reactions investigated are: (sup 2)H(d,p)(sup 3)H; 
(sup 2)H(d,m)(sup 3)He; (sup 3)H(d,m)(sup 4)He; and 
(sup 3)He(d,p)(sup 4)He. Also discussed are measure- 
ments on limits of neutron emission from “Cold 
Fusion” in metal hydrides. (LSP) 
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ANEOS is an in-line software package which provides 
thermodynamic information for shock physics codes. 
Solids, liquids, vapors, plasmas and phase mixtures 
are considered in a thermodynamically consistent and 
complete manner. The package is flexible and easy to 
use. This users manual contains input instructions, ex- 
amples, and descriptions of user output. 14 refs. 
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This report discusses the following topics: impedance 
and bunch lengthening; single bunch stability in the 
ESRF; a longitudinal mode-coupling instability model 
for bunch lengthening; high-frequency behavior of lon- 
gitudinal coupling impedance; beam-induced energy 
spreads at beam-pipe transitions; on the calculation of 
wake functions using MAFIA-T3 code; preliminary 
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measurements of the bunch length and the impedance 
of LEP; measurements and simulations of collective 
effects in the CERN SPS; bunch lengthening in the 
SLC damping rings; and status of impedance measure- 
ments for the spring-8 storage ring. 
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Four calorimetry experiments were performed with pal- 
ladium cathode electrolysis cells to investigate the 
possibility of cold fusion heat production based on the 
reported results of Fleischmann and Pons. Two of the 
cells contained 6.35-mm-diam (times) 10-cm-long pal- 
ladium cathodes in a 0.2-M (sup 6)LIOD electrolyte; 
one cell contained a similar cathode in a 0.1-M (sup 
6)LIOD electrolyte solution; and one cell used a cast 
1.27-cm-diam (times) 10-cm-long palladium rod in a 
0.2-M electrolyte. All four cells were constructed with 
platinum wire anodes. One of the cells exhibited an 
apparent 2--3 W power excess for a period of approxi- 
mately 300 hours of a total operating time of 1800 
hours; each of the remaining cells remained in power 
balance for the 1800 hour period. 2 refs., 5 figs., 1 tab. 
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Performance measurements of hybrid PIN diode 
arrays. 

J. G. Jernigan, J. F. Arens, G. Kramer, T. Collins, 
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We report on the successful effort to develop hybrid 
PIN diode arrays and to demonstrate their potential as 
components of vertex detectors. Hybrid pixel arrays 
have been fabricated by the Hughes Aircraft Co. by 
bump bonding readout chips developed by Hughes to 
an array of PIN diodes manufactured by Micron Semi- 
conductor Inc. These hybrid pixel arrays were con- 
structed in two configurations. One array format having 
10 (times) 64 pixels, each 120 (mu)m square, and the 
other format having 256 (times) 256 pixels, each 30 
(mu)m square. In both cases, the thickness of the PIN 
diode layer is 300 (mu)m. Measurements of detector 
performance show that excellent position resolution 
can be achieved by interpolation. By determining the 
centroid of the charge cloud which spreads charge into 
a number of neighboring pixels, a spatial resolution of 
a few microns has been attained. The noise has been 
measured to be about 300 electrons (rms) at room 
temperature, as expected from KTC and dark current 
considerations, yielding a signal-to-noise ratio of about 
100 for minimum ionizing particles. 4 refs., 13 figs. 
(ERA citation 15:032938) 
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A brief summary is presented of results pertinent to 
quark spectroscopy derived from high statistics data 
on K(sup (minus))p interactions obtained with the 
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LASS spectrometer at SLAC. The present status of 
strange meson spectroscopy is briefly reviewed, and 
the impact of the proposed KAON Factory on the 
future of the subject considered. 36 refs., 24 figs. (ERA 
citation 15:033410) 
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A number of issues for computing and data handling in 
the online in environment at future high-luminosity, 
high-energy colliders, such as the Superconducting 
Super Collider (SSC) and Large Hadron Collider (LHC), 
are outlined. Requirements for trigger processing, data 
acquisition, and online processing are discussed. 
Some aspects of possible solutions are sketched. 6 
refs., 3 figs. (ERA citation 15:032939) 
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Any measurement task requires a fixed reference base 
(the datum) from which measurements can be made 
and calculated. The linac was the datum to which all 
SLC components were aligned; although this refer- 
ence existed as a physical object, the actual establish- 
ment of the datum and its transferral to datums that 
were more useful for the SLC installation challenged 
the technology and computational ability of the survey 
group. Once established, the maintenance of datums 
is not to be taken for granted, as demonstrated by the 
1989 earthquake which destroyed all SLAC’s survey 
datums. 7 refs., 6 figs. (ERA citation 15:032910) 
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Finite-difference time-domain (FDTD) codes can, in 
principle, be used to determine the electromagnetic re- 
sponse of complex scatterers. However, the extent to 
which structural details can be accommodated is limit- 
ed by computer resources and one’s ability to specify 
necessary parameters. By embedding into the FDTD 
code alternative numerical methods that solve the as- 
pects of the problem which are not practical, or possi- 
ble, for the FDTD code to handle, power and flexibility 
can be added. This report investigates three such 
hybrid schemes. Topics include: (1) embedding a tran- 
sient multiconductor/circuit-analysis code so that cou- 
pling down to the component level can be directly 
computed; (2) the effectiveness of using a multicon- 
ductor transmission-line code to analyze shielded 
multiwire cables in FDTD calculations; and (3) the ef- 
fectiveness of using two-- and three-- dimensional ap- 
erture transfer functions to model narrow apertures in 
FDTD formulations. These topics were selected be- 
cause of their immediate need in system assessments. 
Experimental measurements and/or alternative solu- 
tion methods are used to verify the hybrid approaches. 
56 figs. (ERA citation 15:033036) 
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Very thin x-ray beams emerging from bending magnets 
on the Stanford SSRL electron-positron storage ring 
(PEP) impinge on the entrance to tangential divertor 
channels which lead to the experiment beam lines. 
This energy deposition causes highly localized heating 
in the channel structure. This, in turn, creates thermally 
induced stresses. LLNL completed seven analyses of 
a Al 6061-T6 divertor channel just downstream of an 
experimental undulator device to determine its temper- 
ature and thermally induced stress distribution result- 
ing from this heating. The entrance structure of this the 
divertor channel is cooled by 30(degree)C, water flow- 
ing in the beamwise direction at 6 gpm. The x-ray 
beam emanating from 15 GeV electrons in a 35 mA 
current should result in the entrance to the divertor 
channel operating at a peak temperature of 
119(degree)C with a resultant peak thermal stress at 
48% of yield of Al 6061 at 119(degree)C. The peak 
stress is linearly proportion to beam current. The peak 
stress is approximately proportional to the 2.7 power of 
the electron ring energy. 6 refs., 9 figs., 2 tabs. (ERA 
citation 15:032961) 
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A nonlinear oscillator design was imported from Cor- 
nell modified, and built for the purpose of simulating 
the chaotic states of a forced pendulum. Similar cir- 
cuits have been investigated in the recent nonlinear 
explosion. (ERA citation 15:035574) 
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| have been asked to set stage for the more special- 
ized talks to follow and to review the history of parity 
nonconservation in electron scattering. in electron 
scattering, parity violation (PV) is the unique signal 
which allows us to study the weak interactions among 
the much stronger electromagnetic ones. It is ob- 
served through the detection of a pseudoscalar quanti- 
ty in the cross section or rate of a reaction. These 
pseudoscalars usually involve a spin or polarization. 
Since it is known that spin effects are more sensitive to 
dynamics than differential or total cross sections, 
which are partially determined by geometry, PV meas- 
urements allow us to learn about the weak interactions 
and nucleon and nuclear structure. Because the weak 
interactions are of short range, the measurements are 
sensitive to different aspects of the target structure 
than the long range electromagnetic scattering. 15 
refs., 7 figs. 
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The superconducting linac has been operational for 
two years. During that time we have gained substantial 
operating experience with the machine and we have 
carried out minor upgrades on various systems. The 
performance of the systems and of the accelerator as 
a whole is presented. The improvements are de- 
scribed. 4 refs., 4 figs., 1 tab. 


053,086 

DE90010520/GAR PC A02/MF A01 
Carnegie-Mellon Univ., Pittsburgh, PA. 

Progress in hyperon production at LEAR. 

R. Frankenberg. 1989, 7p DOE/ER/40315-172 
Contract FG02-87ER40315 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The studies of hyperon reactions with antiprotons 
close to threshold offer an excellent opportunity to ex- 
amine the dynamics of strangeness creation. At the 
LEAR facility at CERN, the PS185 Collaboration has 
initiated a set of measurements of the process (bar p)p 
(yields) (bar (Lambda))(Lambda) between the reaction 
threshold and excess energies of 170 MeV. Above an 
antiproton momentum of 1.65 GeV/c the reaction (bar 
p)p (yields) (bar (Lambda))(Sigma)(sup 0) + c.c. offers 
the possibility of studying the isospin structure in 
strangeness exchange (1 = J = 0 for the (Lambda) 
and | = J = 1 for the (Sigma)(sup 0)). For the charged 
(bar (Sigma))(Sigma) channels ((Sigma)(sup +) and 
(Sigma)(sup (minus))), no data exist in the accessible 
range of LEAR, which corresponds to the region close 
to threshold. A dedicated run of experiment PS185 to 
measure the reactions (bar p)p (yields) (bar 
(Sigma)(sup +))(Sigma)(sup +) and (bar p)p (yields) 
(bar (Sigma)(sup (minus)))(Sigma)(sup (minus)) is in 
preparation. 19 refs., 5 figs. 
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This book describes the conceptual design of, and the 
planning for, the Continuous Electron Beam Accelera- 
tor Facility (CEBAF), which will be a high-intensity, con- 
tinuous-wave electron linear accelerator (linac) for nu- 
clear physics. Its principal scientific goal is to under- 
stand the quark structure, behavior, and clustering of 
individual nucleons in the nuclear medium, and simul- 
taneously to understand the forces governing this be- 
havior. The linac will consist of 1 GeV of accelerating 
structure, split into two antiparallel 0.5-GeV segments. 
The segments will be connected by a beam transport 
system to circulate the electron beams from one seg- 
ment to the other for up to four complete passes of 
acceleration. The maximum beam energy will be 4 
GeV at a design current of 200 microamperes. The ac- 
celerator complex will also include systems to extract 
three continuous beams from the linac and to deliver 
them to three experimental halls equipped with detec- 
tors and instrumentation for nuclear physics research. 
The accelerating structure wili be kept superconduct- 
ing within insulated cryostats filled with liquid helium 
produced at a central helium refrigerator and distribut- 
ed to the cryostats via insulated transfer lines. An in- 
jector, instrumentation and controls for the accelera- 
tor, radio-frequency power systems, and several sup- 
port facilities will also be provided. A cost estimate 
based on the Work Breakdown Structure has been 
completed. Assuming a five-year construction sched- 
ule starting early in FY 1987, the total estimated cost is 
$236 million (actual year dollars), including contingen- 
cy. 
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We have developed models for the spin-weighted 
quark and gluon distribution in a longitudinally polar- 
ized proton. The model parameters are determined 
from current algebra sum rules and polarized deep-in- 
elastic scattering data. A number of different scenarios 
are presented for the fraction of spin carried the con- 
stituent parton distributions. A possible long-range ex- 
perimental program is suggested for measuring vari- 
ous hard scattering processes using polarized lepton 
and proton beams. With the knowledge gained from 
these experiments, we can begin to understand the 
parton contributions to the proton spin. 28 refs., 5 figs. 
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Materials used at spallation neutron sources are ex- 
posed to energetic particle and photon radiation. Me- 
chanical and physical properties of these materials are 
altered; radiation damage on the atomic scale leads to 
radiation effects on the macroscopic scale. Most nota- 
ble among mechanical-property radiation effects in 
metals and metal alloys are changes in tensile 
strength and ductility, changes in rupture strength, di- 
mensional stability and volumetric swelling, and di- 
mensional changes due to stress-induced creep. 
Physical properties such as electrical resistivity also 
are altered. The fission-reactor community has accu- 
mulated a good deal of data on material radiation ef- 
fects. However, when the incident particle energy ex- 
ceeds 50 MeV or so, a new form of radiation damage 
ensues; spallation reactions lead to more energetic 
atom recoils and the subsequent temporal and spatial 
distribution of point defects is much different from that 
due to a fission-reactor environment. In addition, spall- 
ation reactions cause atomic transmutations with 
these new atoms representing an impurity in the metal. 
The higher-energy case is of interest at spallation 
sources; limited detailed data exist for material per- 
formance in this environment. 35 refs., 13 figs., 1 tab. 
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BEDLAM (BEam Dynamics for Linear Accelerators by 
Moments) is a 3-D code that simulates bunched ion 
beams in linear accelerators and beamlines. The 
BEDLAM beam is described by moments of the phase- 
space distribution, and the evolution of these moments 
is what is computed. In this approach, the beam, the 
external focusing forces, and the space-charge forces 
are all described consistently to the same order of ac- 
curacy. The present version of BEDLAM includes mo- 
ments up to fourth order (equivalent to a third-order 
conventional optics code), just as in the previous ver- 
sion. The new features are an improved space-charge 
model and the use of a Lie-Poisson integrator, which 
provides the code the stability that symplectic integra- 
tors give to particle codes. 3 refs. 
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Internal polarized targets offer a number of advan- 
tages over external targets. After a brief review of the 
basic motivation and principles behind internal polar- 
ized targets, the technical aspects of the atomic stor- 
age cell will be discussed in particular. Sources of de- 
polarization and the means by which their effects can 
be ameliorated will be described, especially depolar- 
ization by the intense magnetic fields arising from the 
circulating particle beam. The experience of the Ar- 
gonne Novosibirsk collaboration with the use of a stor- 
age cell in a 2 GeV electron storage ring will be the 
focus of this technical discussion. 17 refs., 11 figs. 


PC A03/MF A01 


053,092 

DE90010583/GAR PC A02/MF A01 
Argonne National Lab., IL. High Energy Physics Div. 
Quantum maps for deformed algebras. 

C. K. Zachos. 1990, 5p ANL-HEP-CP-90-07, CONF- 
900135-4 

Contract W-31109-ENG-38 

General meeting of the Division of Particles and Fields 
of the American Physical Society, Houston, TX (USA), 
3-6 Jan 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We find explicit functionals that map SU(2) algebra 
generators to those of several quantum deformations 
of that algebra. We indicate how any such quantized 
algebra can be mapped to any other, and how repre- 
sentations of any such algebra can be expressed as 
simple functions of SU(2) representations. The repre- 
sentation theory and its comultiplication rules are thus 
systematized and streamlined by direct reference to 
their SU(2) correspondents. We speculate on quantum 
deformations of the Virasoro algebra. 13 refs. 
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We will look at two facilities; RHIC and CEBF. CEBF is 
in the construction phase, RHIC is about to begin con- 
struction. For each of them, we examine the kinds of 
physics measurements that motivated their construc- 
tion, and the implications of these experiments for 
computing. Emphasis will be on on-line requirements, 
driven by the data rates produced by these experi- 
ments. (ERA citation 15:032906) 
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Certain design features of the SSC dipole magnets are 


evaluated with 1.8-meter models built and tested at 
BNL. We report the results of recent tests of such 
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magnets relating quench performance and field quality 
measurements to mechanical design and assembly 
features such as collar material, collared coil dimen- 
sions and fit with the yoke and coil prestress level. 9 
figs., 5 tabs. 
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We discuss the production of antimatter, multiply 

strange objects and stable multiquark systems con- 

taining both strange and charmed quarks ((bar 

c)suud). The possibilities for studies of charm produc- 

= at RHIC energies are probed. 61 refs., 4 figs., 3 
S. 
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Contract AC02-76CH00016 

International industrial symposium on the super col- 
lider (2nd), Miami, FL (USA), 14-16 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


During 1989 and the beginning of 1990, approximately 
150,000 feet of cable was manufactured for use in the 
SSC Model Dipole Magnet Program. The wire for the 
cable was made to SSC specifications by three differ- 
ent manufacturers. The cable was made at New Eng- 
land Electric Wire on the SSC Production Cabling Ma- 
chine, under supervision of either SSC Laboratory per- 
sonnel or the wire manufacturer’s representative. All 
the cable produced for SSC model dipoles was sub- 
jected to rigorous inspection in order to insure that the 
magnet construction and performance would be pre- 
dictable. The cable dimensions were measured at in- 
tervals of 10 feet or less with a cable measuring ma- 
chine. Electrical properties were measured on sam- 
ples from one end of each cable length. Critical current 
degradation due to cabling was checked by measuring 
the critical currents of the wires used to make the 
cable and comparing these with the cable critical cur- 
rent. The results of the dimensional and electrical 
measurements will be discussed and compared with 
pe SSC specification requirements. 4 refs., 6 figs., 2 
S. 
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Anyons are particles with fractional statistics. They can 
exist as point particles in a 2+1 dimension, or as qua- 
siparticles in quasiplanar condensed matter systems in 
the real world. Anyonic particles can be modeled by 
ordinary bosons or fermions coupled to a “statistical” 
Chern-Simons abelian gauge field. For certain values 
of the statistics phase, a plasma of anyons in the 
Chern-Simons description is a superconductor. An- 
yonic superconductivity may represent an idealized 
lirnit of a new type of superconductor in real systems, 
perhaps encompassing the recently discovered high 
(Tc) copper oxides. 42 refs. 
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This report describes the progress made on the re- 
search objectives during the second year of the grant. 
This research is designed to study scattering process- 
es which occur in negative ion-atom collisions in the 
intermediate energy region. These include: elastic 
scattering, electron detachment, and possible target 
inelastic processes. The experimental technique is lon 
Energy-Loss Spectroscopy (IELS), which will positively 
identify the elastic scattering channel as well as any 
target inelastic processes. The measurements will pro- 
vide total cross sections initially, and once the angular 
positioning apparatus is installed, will provide angular 
differential cross sections. In order to accomplish 
these goals, construction of an apparatus was neces- 
sary, and much of the progress this year involved this 
construction. 8 refs. 
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Electron stopping powers of hydrogen, helium, nitro- 
gen, oxygen, aluminum, silicon, silicon dioxide, nickel, 
copper, silver, tungsten, gold, air, coliodion, liquid 
water, polystyrene, polyethylene, aluminum oxide, 
kaptan, mylar (polyethylene terephthalate), bakelite, 
lucite, plexiglas (polymethyl methacrylate), perspex, 
PMMA resist, melinex, and nylon 6,6 are given from 0 
to 10,000 eV where available. Ashley’s formulae for 
the stopping power of some organic solids are includ- 
ed. Iskef and Watt’s simple formulae are given. The 
NBS Bethe stopping powers for 51 materials from 1 to 
10 keV are reproduced. 
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A 16-MW, 30-MHz electron beam current modulator 
has been built and tested at Lawrence Livermore Na- 
tional Laboratory. The modulator utilizes the transcon- 
ductance of an array of 32 planar triode tubes to shunt 
a voltage regulation cell which will be added to the 
electron beam injector of an induction linac. The mod- 
ulator exerts analog control over the top 5% of the in- 
jector current pulse. It will operate on a 60-ns beam 
pulse up to a 0.1% duty cycle. (ERA citation 
15:032940) 
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In this note, single and multi-bunch collective instabil- 
ities are considered for PEP operating a 9 (times) 9 
bunch configuration. The lattice is based on a vertically 
separated beam ‘pretzel’ design which allows for colli- 
sions at the TPC (IR2) only. Threshold current levels 
and linear instability growth rates are calculated with 
the storage ring design code (prime)ZAP(prime). 
Single bunch instabilities should not be a problem for 


total circulating currents of 100mA (18 bunches, 
5.6mA/bunch). Coupled-bunch growth rate calcula- 
tions are based on a line broadening technique for the 
higher-order cavity modes. In the longitudinal case, 
feedback will be required. For the transverse coupled 
bunch instabilities, growth rates are about 5 times less. 
14 refs., 5 figs. 
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The independence of the impedance on the beam di- 
rection is an important feature of an accelerator struc- 
ture, in particular, for the electron-positron storage 
rings where bunches of opposite charges travel 
through the same vacuum chamber in opposite direc- 
tions. Recently Gluckstern and Zotter considered a cy- 
lindrically symmetric but longitudinally asymmetric 
cavity with side pipes of equal radii. They were able to 
prove that for a relativistic particle the longitudinal im- 
pedance of the cavity with an arbitrary shape is inde- 
pendent of the direction in which the beam travels 
through it. Their result corroborates numerical obser- 
vations of the independence of the wakefield obtained 
with the code TBCI. Bisognano gave an elegant proof 
of the same statement. His approach is based on a 
reciprocity relation applied to the tensor Green’s func- 
tion. | follow here his idea in a somewhat simpler way 
to obtain more general and physically transparent 
proof of this property for both longitudinal and trans- 
verse impedances. The result is valid for a cavity with 
no azimuthal symmetry and for arbitrary particle veloci- 
ty, as soon as it may be considered constant. At the 
same time the limits of its validity are shown. 
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using the BREN tower and a high density ground 
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We report new results from the LLNL test of Newton’s 
law of gravity being conducted at the Nevada Test Site 
with a stable 465-m tower and a denser ground gravity 
survey than any used to date (823 locations within 4 
km of the tower). Measurements of gravity at 12 
heights on the tower were compared to predictions ob- 
tained with our surface gravity data and 60,000 meas- 
urements within 300 km provided by the USGS and 
NOAA. The predictions of gravity on the tower plat- 
forms were obtained using two different methods, 
which gave similar results. The results are consistent 
with Newton’s law; we obtain chi-square = 4.9 with 
eleven degrees of freedom. We set constraints on the 
parameters of a hypothesized single Yukawa potential 
and properly included correlated uncertainties in this 
analysis. We show that if correlated errors are not in- 
cluded, the resulting constraints on the potential pa- 
rameters are incorrect and appear to be stronger than 
in the correct analysis. 10 refs., 3 figs. 
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This paper discusses electron spectrometry with syn- 
chrotron radiation studies of inner are levels of rare 
gases and other selected elements. 
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We propose that aggregates of electrons and posi- 
trons in a small assembly (micropolyelectrons (e(sup 
+)e(sup (minus)))(sup n)), held together by their own 
electromagnetic interactions, are probably the sources 
of the anomalous positron peaks observed in heavy- 
ion reactions. The quasistability of the micropolyelec- 
trons arises from a strong noncentral, short-range, at- 
tractive interaction between an electron and a positron 
in their O(sup + +) state, which may be supercritical 
and may lead to a condensation of such pairs. These 
entities are strongly attracted to a nucleus with a large 
charge, due to the quadratic Coulomb interaction be- 
tween the nucleus and the constituents, and may 
therefore have binding energies greater than their rest 
masses to render them spontaneously produced in a 
strong Coulomb field. Final-state interactions between 
the produced micropolyelectrons and the receding 
nuclei may lead to their being nearly at rest and back- 
to-back decay into e(sup +) and e(sup (minus)) in 
some cases, and their being captured into stationary 
orbits and asymmetrical decay in some other cases. 
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Prospects for identifying hybrids and glueballs in (psi) 
decays are summarized. 14 refs. 
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The electrical gating of microchannel plates can 
produce shutter times shorter than 100 ps. Previously, 
several different micro strip lines with independent 
electrical gating have been coated on a microchannel 
plate in order to obtain several image areas on one 
microchannel plate. We describe here design consid- 
erations and results from a microstrip line coated as a 
meander on a microchannel plate, from which 14, 100 
ps images, gated at different times are obtained from a 
single gate. 5 refs., 5 figs. 
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A comprehensive evaluated neutronic data file for ele- 
mental indium is documented. This file, extending from 
10(sup (minus)5) eV to 20 MeV, is presented in the 
ENDF/B-VI format, and contains all neutron-induced 
processes necessary for the vast majority of neutronic 
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applications. In addition, an evaluation of the (sup 
115)In(n,n(prime))(sup 116m)in dosimetry reaction is 
presented as a separate file. Attention is given in quan- 
titative values, with corresponding uncertainty informa- 
tion. These files have been submitted for consideration 
as a part of the ENDF/B-VI national evaluated-file 
system. 144 refs., 10 figs., 4 tabs. 
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This paper discusses: the role of nuclear binding in 
EMC effect; skyrmion quantization and phenomenolo- 
gy; lattice gauge Monte Carlo calculations; identifica- 
tion of tensor glueball; evidence of mesoniums in (bar 
p)m annihilation and (gamma)(gamma) reactions; 
Skyrme-Landau parameterization of effective NN inter- 
actions; and quark-gluon plamsa. (LSP) 
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This paper discusses the following topics: davydov so- 
liton theory; squeezed states; multimode molecular 
quantum mechanics; the phase operator of quantum 
mechanics; and quantum thermodynamics. 
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The Lawrence Livermore National Laboratory (LLNL) 
and the University of California (UC) now have in oper- 
ation a large AMS spectrometer built as part of a new 
multiuser laboratory centered on an FN tandem. AMS 
measurements are expected to use half of the beam 
time of the accelerator. LLNL use of AMS is in re- 
search on consequences of energy usage. Examples 
include global warming, geophysical site characteriza- 
tion, radiation biology and dosimetry, and study of mu- 
tagenic and carcinogenic processes. UC research ac- 
tivities are in clinical applications, archaeol and an- 
thropology, oceanography, and geophysical and geo- 
chemical research. Access is also possible for re- 
searchers outside the UC system. The technological 
focus of the laboratory is on achieving high rates of 
sample through-put, unattended operation, and ad- 
vances in sample preparation methods. Because of 
the expected growth in the research programs and the 
other obligations of the present accelerator, we are de- 
signing a follow-on dedicated facility for only AMS and 
microprobe analysis that will contain at least two ac- 
celerators with multiple spectrometers. 10 refs., 1 fig. 
(ERA citation 15:032941) 
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The Simon Fraser AMS spectrometer operated at 
McMaster University for a period of about 10 years. 
This instrument was unique in that the isotope beams 
of interest were injected into the accelerator simulta- 
neously rather than sequentially, using an achromatic 
multi-magnet injector. As well, our group has also been 
involved in the design and operation of the LLNL spec- 
trometer, which uses a more conventional fast pulsing 
sequential system. We compare our first- hand experi- 
ence with the two systems and discuss the strengths 
= weaknesses of the different approaches. 7 refs., 6 
igs. 
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The multi-user tandem laboratory at Lawrence Liver- 
more is a new facility dedicated to AMS and a variety 
of other ion beam analysis techniques. The AMS spec- 
trometer design aims and implementation are present- 
ed here, and present performance and planned im- 
provements are discussed. 9 refs., 2 figs. 
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102987, CONF-900491-6 

Contract W-7405-ENG-48 

International conference on accelerator mass spec- 
trometry (5th), Paris (France), 23-27 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Multi-user Tandem Laboratory (MTL) at LLNL is a 
general purpose laboratory for analysis using ion beam 
techniques. Our initial interest in AMS was for large 
throughput with modest precision. Toward this goal, 
we purchased a prototype GIC spherical ionizer source 
with 60 sample cassette changer. The source has 
been extensively modified to increase reliability and to 
adapt it for AMS operation. The sample changing 
mechanism was completely rebuilt, pumping was in- 
creased in critical areas, electrical stress has been re- 
duced in areas where failures were frequent and pro- 
tection of insulators from cesium vapor has been in- 
creased. We are limiting the divergence to 20 mRad to 
match the present injection system and are only able 
to get about 50 microamps of stable carbon beam in 
this configuration. Details of failures, changes to date 
and planned improvements will be discussed. 6 refs. 
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DE90010871/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Nucleon-nucleon interaction in the presence of the 
electromagnetic field: Nucleon-nucieon brems- 
strahiung. 

V. R. Brown. Apr 90, 13p UCRL-JC-103865, CONF- 
900179-3 

Contract W-7405-ENG-48 

Los Alamos National Laboratory (LANL) workshop on 
n-p Bremsstrahlung, Los Alamos, NM (USA), 25-26 
Jan 1990. Sponsored by Department of Energy, Wash- 
ington, DC. 

Portions of this document are illegible in microfiche 
products. 


The present workshop was organized primarily to in- 
vestigate the interest in, the value of, and the feasibility 
of doing an np(gamma) experiment using the neutron 
“white source” at LANL. An increasing amount of US 
nuclear physics dollars are being spent on electronu- 
clear physics. np(gamma) is a fundamental process 
with large meson-exchange currents. In the 
np(gamma) calculations of Brown and Franklin, the 
meson-exchange contributions increase the cross 
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section by a factor of roughly two and alter the angular 
distribution of the emitted photon dramatically. The de- 
tails of these calculated effects have never been veri- 
fied experimentally, but the proper quantum-mechani- 
cal inclusion of meson-exchange contributions, using 
the methods of Brown and Franklin, has proved to be 
essential in understanding the heavy-ion results. The 
understanding of the importance of such terms is ex- 
tremely important in electronuclear processes, such as 
are presently under investigation or being planned at 
Bates, SLAC, and CEBAF. Just one example is in the 
electrodisintegration of the deuteron, where meson- 
exchange contributions must be included properly 
before any conclusions about nuclear models, such as 
QCD versus meson-exchange potentials can be made. 
np(gamma) studies in conjunction with similar elec- 
tronuclear studies, where the photon is virtual, suggest 
a mutually beneficial partnership. 
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DES0010876/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Cluster formation in laser-induced ablation and 
evaporation of solids observed by laser ionization 
poe ie enn mass spectrometry and scanning 
tuni y- 

R. J. Tench, M. Balooch, L. Bernardez, M. J. Allen, 
and W. J. Siekhaus. 1990, 6p UCRL-JC-103629, 
CONF-900466-31 

Contracts W-7405-ENG-48, AC03-76SF00098 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Laser ionization time-of-flight mass analysis (LIMA) 
used pulses (5ns) of a frequency-quadrupled Nd-YAG 
laser (266 nm) focused onto spots of 4--100 (mu)m di- 
ameter to ablate material, and a reflectron time of flight 
tube to mass-analyze the plume. The observed mass 
spectra for Si, Pt, SiC, and UO(sub 2) varied in the dis- 
tribution of ablation products among atoms, molecules 
and clusters, depending on laser power density and 
target material. Cleaved surfaces of highly oriented 
pyrolytic graphite (HOPG) positioned at room tempera- 
ture either 10 cm away from materials ablated at 
10(sup (minus)5) Torr by 1--3 excimer laser (308 nm) 
pulses of 20 ns duration or 1 m away from materials 
vaporized at 10(sup (minus)8) Torr by 10 Nd-Glass 
laser pulses of 1 ms duration were analyzed by Scan- 
ning Tunneling Microscopy (STM) in air with (ang- 
strom) resolution. Clusters up to 30 (angstrom) in di- 
ameter were observed. 8 refs., 4 figs. 
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—- State Univ., Long Beach. Long Beach Foun- 
tion. 

Muonic molecular structure, (mu)-sticking proba- 

bility and fusion rates for muon catalyzed fusion. 

Final technical report. 

Progress rept. 

C. Hu. 15 Apr 90, 14p DOE/ER/13595-T1 

Contract FG03-86ER13595 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are iliegible in microfiche 

products. 


This paper discusses the status of the (dt(mu)), molec- 
ular structure and sticking probability, and the explicit 
inclusion of nuclear interaction using optical potentials 
and the reduced R-matrix. 
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Brookhaven National Lab., Upton, NY. 

Physics of the pion liqu uid. 

E. ¥. Shuryak. Apr 90, 45p BNL-44522, CONF- 

900331-7 

Contract AC02-76CH00016 

Workshop on heavy ion physics at the alternating gra- 

dient synchrotron, Upton, NY (USA), 3-7 Mar 1990. 
sored ent of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Excited hadronic matter in the temperature interval T 
= 100--200 MeV is not an ideal pion gas, but rather a 
liquid, in which attractive interaction among particles 
plays an important role. Pion dispersion curve is in this 

case essentially modified by a kind of collective mo- 
po Are sce Ai potential, which becomes impor- 
tant as the “quasipion” comes to the boundary of the 
system. We show that effects can provide and expla- 
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nation for a number of recent experimental puzzles, in 
particular, for the observed copious production of soft 
pions and soft photons in high energy hadronic reac- 
tions. 31 refs., 13 figs. (ERA citation 15:033562) 
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DE90011013/GAR PC A02/MF A01 

Rochester Univ., NY. Dept. of Physics and Astronomy. 

Precise extractions of the x and Q(sup 2) depen 

ence of R = sigma (sub L)/sigma (sub T), F(sub 

2p), F(sub 2d), and F(sub 2n)/(sub 2p) from a com- 
ined analysis of SLAC deep inelastic electron 

scattering experiments. 

L. W. Whitlow, S. Rock, A. Bodek, S. Dasu, and E. 

M. Riodan. 3 May 90, 6p DOE/ER/ 13065-568, UR- 

1101, CONF-9003161-1 

Contract AC02-76ER13065 

Rencontres de Moriond on QCD and hadronic interac- 

tions conference (25th), Les Arcs (France), Mar 1990. 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


We report on a precise study of the x and Q(sub 2) 
dependence of the proton, deuteron and neutron 
structure functions. In particular R = (sigma)(sub L)/ 
(sigma)(sub T), F(sub 2(sub p)), F(sub 2(sub d)), and 
the ratio F(sub 2(sub d))/F(sub 2(sub p)) were extract- 
ed in a combined analysis of SLAC deep inelastic elec- 
tron scattering experiments. Data from eight experi- 
ments were radiatively corrected with a new improved 
radiative correction formalism, and all experiments 
were normalized to the precise data of SLAC E140, 
thus yielding a single coherent data set. We find that 
R(sub p) = R(sub d) as expected from QCD. The re- 
sults for R are somewhat larger than the prediction of 
QCD with target mass effects, thus indicating the exist- 
ence of additional dynamic higher twist effects. Using 
both SLAC and CERN data, we obtained a parametri- 
zation of R in the range 0.5< Q(sup 2) <200 GeV/ 
c(sup 2) and 0.1 < x < 0.86. This fit in conjunction 
with the normalized hydrogen and deuterium cross 
sections was used to extract precise values of F(sub 
2). These data provide a constraint at low Q(sup 2) for 
high Q(sup 2) muon and neutrino experiments. A study 
of the Q(sup 2) dependence of the ratio of deuteron 
and proton structure functions shows a slope which is 
consistent with QCD and explains the difference in this 
ratio between SLAC and CERN experiments. 7 figs. 
(ERA citation 15:033433) 
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Sandia National Labs., Albuquerque, NM. 

Flash x-ray measurements with a time projection 
Compton spectrometer. 

G. T. Baldwin, C. O. Landron, J. R. Lee, R. J. 

Leeper, and L. J. Lorence. 1990, 30p SAND-90- 
0164C, CONF-900563-5 

Contract AC04-76DP00789 

Symposium on radiation measurements and applica- 
tions (7th), Ann Arbor, MI (USA), 21-24 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We have develo a “Time Projection Compton 
Spectrometer” (TPCS) to measure the time-integrated 
photon energy spectrum between 0.1 and 2 MeV of 
short-pulse, intense bremsstrahlung sources. A target 
in the TPCS produces Compton electrons when illumi- 
nated by the flash X-ray source. Target electrons are 
trapped magnetically by current in a rod on the axis of 
an evacuated drift tube. The curvature and gradient of 
magnetic field cause the electrons to drift parallel to 
the spectrometer axis. Time of electron arrival at the 
end of a 1-m drift encodes the energy spectrum of the 
X-ray burst. The detector is a plastic scintillator cou- 
pled to a fast photomultiplier tube. Despite heavy 
shielding, enough prompt X-rays penetrate to give a 
time fiducial. Background is measured on shots with 
the X-ray target removed. The response of the TPCS is 
calculated using the TIGERP computer code to model 
photon/electron transport in the target and a sophisti- 
cated algorithm to compute electron drift velocity. The 
response functions and signal are the known compo- 
nents of a matrix equation, which is solved to deter- 
mine the unknown spectrum. We tested the TPCS with 
flash X-ray sources on the Saturn accelerator. Signals 
have been analyzed, spectra unfolded, and results 
compared with other methods. 14 refs., 12 figs. (ERA 
citation 15:033009) 
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Advanced methods for the computation of particle 
beam transport and the computation of electro- 
magnetic fields and beam-cavity interactions. 
Annual report. 
hee rept. 

J. Dragt, and R. L. Gluckstern. Apr 90, 8p DOE/ 
BR/ 0666-8 
Contract ASO5-80ER 10666 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The University of Maryland Dynamical Systems and 
Accelerator Theory Group carries out research in two 
broad areas: the computation of charged particle 
beam transport using Lie algebraic methods and ad- 
vanced methods for the computation of electromag- 
netic fields and beam-cavity interactions. Important im- 
provements in the state of the art are believed to be 
possible in both of these areas. In addition, applica- 
tions of these methods are made to problems of cur- 
rent interest in accelerator physics including the theo- 
retical performance of present and proposed high 
energy machines. The Lie algebraic method of com- 
puting and —— am transport handles both 
linear and nonlinear beam elements. Tests show this 
method to be superior to the earlier matrix or numerical 
integration methods. It has wide application to many 
areas including accelerator physics, intense particle 
beams, ion microprobes, high resolution electron mi- 
croscopy, and light optics. With regard to the area of 
electromagnetic fields and beam cavity interactions, 
work is carried out on the theory of beam breakup in 
single pulses. Work is also done on the analysis of the 
high frequency behavior of longitudinal and transverse 
coupling impedances, including the examination of 
methods which may be used to measure these impe- 
dances. Finally, work is performed on the eiectromag- 
netic analysis of coupled cavities and on the coupling 
of cavities to waveguides. (ERA citation 15:032922) 
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The important contributions of doubly excited autoion- 
izing states to electron-impact excitation, ionization, 
and recombination are reviewed. Various theoretical 
methods of treating these states are considered, and 
theoretical cross sections are presented and com- 
pared to experimental measurements where available. 
28 refs., 8 figs. (ERA citation 15:033328) 
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sources at the Advanced Photon Source. 

P. J. Viccaro. 1990, 46p CONF-9003154-2 

Contract W-31109-ENG-38 

Workshop on atomic physics at the Advanced Photon 
Source, Argonne, IL (USA), 23-30 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The 7-GeV Advanced Photon Source (APS) synchro- 
tron facility at Argonne National Laboratory will be a 
powerful source of hard x-rays with energies above 1 
keV. In addition to the availability of bending magnet 
radiation, the storage ring will have 35 —“} * sections 
for insertion device (ID) x-ray sources. The unique 
spectral properties and flexibility of these devices 
open new possibilities for scientific research in essen- 
tially every area of science and technology. Existing 
and new techniques utilizing the full potential of these 
sources, such as the enhanced coherence, unique po- 
larization properties, and high spectral brilliance, will 
permit experiments not possible with existing sources. 
In the following presentation, the spectral properties of 
ID sources are briefly reviewed. A summary of the spe- 
cific properties of sources planned for the APS storage 
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ring is then presented. Recent results for APS proto- 
type ID sources are discussed, and finally some spe- 
cial x-ray sources under consideration for the APS fa- 
cility are described. 9 refs. (ERA citation 15:032932) 
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Rad-hard electronics development program for 
SSC liquid-argon calorimeters. 

A. Stevens, J. Dawson, H. Kraner, V. Radeka, and S. 
Rescia. 1990, 10p ANL-HEP-CP-90-33, CONF- 
900348-6 

Contract W-31109-ENG-38 

International industrial symposium on the super col- 
lider (2nd), Miami, FL (USA), 14-16 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The development program for radiation-hard low-noise 
low-power front-end electronics for SSC calorimetry is 
described. Radiation doses of up to 20 MRad and neu- 
tron fluences of 10(sup 14) neutrons/cm(sup 2) are 
expected over ten years of operation. These effects 
are simulated by exposing JFETs to neutrons and ion- 
izing radiation and measuring the resulting bias, leak- 
age current and noise variations. In the case of liquid- 
argon calorimeters, a large part of the front-end circuit- 
ry may be located directly within the low-temperature 
environment (90 K), placing additional constraints on 
the choice of components and on the design. This ap- 
proach minimizes the noise and the response time. 
The radiation damage test facilities at Argonne will 
also be described. These include sources of neutrons, 
electrons, and gamma radiation. 8 refs., 9 figs. (ERA 
citation 15:032966) 
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Orbit calculations and lattice parameters for the 
BNL SXLS. Part 2, Betatron functions in the super- 
conducting bending magnet and synchrotron radi- 
ation integrals. 

ae and J. B. Murphy. May 90, 30p BNL- 
Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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In a previous report we described the method for inte- 
gration of the equations of motion in cylindrical coordi- 
nates through the nonlinear magnetic fields of the 180 
degree SXLS bending magnets using a 4th order 
Runge-Kutta method and fields generated by the 
TOSCA program. Closed orbits were calculated for a 
sample two-coil conductor configuration -- one coil 
above and below the median plane -- and tunes of 
small amplitude oscillations about these orbits were 
evaluated. Several values of the betatron functions 
beta and eta were obtained at convenient points in the 
lattice where the alpha function was zero. In the 
present report, we describe the method for calculating 
the (alpha), (beta),(eta)and (eta)(prime) functions along 
the closed orbit within the magnet as well as the nor- 
malized field index function n/(rho)(sup 3), where (rho) 
is the radius of curvature. The functions are then used 
to evaluate the synchrotron radiation integrals which 
yield the physical properties of the ring such as energy 
and betatron oscillation damping times, the damped 
emittance, and the energy loss per turn. These quali- 
ties are compared to previous calculations of Murphy 
and Vignola, who used a combined dipole plus gradi- 
ent magnet with linear fringe field drop-off, and the 
agreement is excellent. 8 refs., 9 figs., 6 tabs. (ERA 
citation 15:032920) 
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Relativistic heavy ions from the BNL booster medi- 
cal research and technological applications. 

P. Thieberger. May 90, 19p BNL-44606 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
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The BNL Booster, now nearing completion, was de- 
signed to inject protons and heavy ions into the Alter- 
nating Gradient Synchrotron (AGS) for further accel- 
eration. In the future, ion beams from the AGS will in 
turn be further accelerated in the Relativistic Heavy lon 


Collider (RHIC). Given the wide range of ion masses, 
energies and beam intensities the Booster will gener- 
ate, other important applications should be consid- 
ered. Dedicated use of the Booster for such applica- 
tions may be possible during limited periods. However 
shared use would be preferable from the points of view 
of availability, affordability and efficiency. While heavy 
ions of a given isotope are injected into the AGS, the 
same or other ion species from the Booster could be 
simultaneously delivered to a new irradiation area for 
treatment of patients, testing of electronic devices or 
other applications and research. To generate two dif- 
ferent beam species, ion sources on both Tandem ac- 
celerators would be used; one for AGS injection and 
the other one for a time-sharing application. Since the 
beam transport from the Tandems to the Booster can 
not be rapidly adjusted, it will be necessary to select 
beams of identical magnetic rigidity. The present study 
was performed to determine to what extent this com- 
patibility requirement imposes limitations on the avail- 
able ion species, energies and/or intensities. (ERA ci- 
tation 15:032907) 
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We discuss a new extended inflationary scenario 
evading the difficulties of the original model. Our 
model can thermalize the energy in the bubble walls by 
the nece epoch, and establish a Robertson- 
Walker frame in the bubble clusters. The essential new 
ingredient in our model is the observation that the cou- 
pling of inflaton to the Jordan-Brans-Dicke field is ex- 
pected to be different from that of visible matter. 13 
refs., 1 fig. (ERA citation 15:033286) 
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We examine the bubble nucleation rate in a first-order 
phase transition taking place in a background Jordan- 
Brans-Dicke cosmology. We compute the leading 
order terms in the nucleation rate when the Jordan- 
Brans-Dicke field is large (i.e., late times) by means of 
a Weyl rescaling of the fields in the theory. We find that 
despite the fact that the Jordan-Brans-Dicke field 
(hence the effective gravitational constant) has a time 
dependence in the false vacuum, at late times the nu- 
cleation rate is time independent. 21 refs. (ERA cita- 
tion 15:033285) 
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We consider the production of topological defects, es- 
pecially cosmic strings, in extended inflation models. In 
extended inflation, the Universe passes through a first- 
order phase transition via bubble percolation, which 
naturally allows defects to form at the end of inflation. 
The correlation length, which determines the number 
density of the defects, is related to the mean size of 
bubbles when they collide. This mechanism allows a 
natural combination of inflation and large-scale struc- 
ture via cosmic strings. 18 refs. (ERA citation 
15:033291) 
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We study the cosmology resulting from two coupled 
scalar fields, one which is either a new inflation or cha- 
Otic type inflation and the other which has an exponen- 
tially decaying potential. Such potential may appear in 
the conformally transformed frame of generalized Ein- 
stien theories like the Jordan-Brans-Dicke theory. The 
constraints necessary for successful inflation are ex- 
amined. We find conventional GUT models such as 
SU(5) are compatible with new inflation, while restric- 
tions on the self-coupling constant are significantly 
loosened for chaotic inflation. 20 refs., 1 fig. (ERA cita- 
tion 15:033288) 
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We estimate the expected flux of ultrahigh-energy (> 
10(sup 18)eV) protons in the present epoch due to a 
process which involves collapse or multiple self-inter- 
sections of a special class of closed cosmic string 
loops in the universe. We compare this flux with the 
observed flux of ultrahigh-energy cosmic rays, and dis- 
cuss the implications. 19 refs., 1 fig. (ERA citation 
15:033290) 
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The possibility that inflation may trigger an instability in 
compactification of extra spatial dimensions is consid- 
ered. In old, new, or extended inflation, the false 
vacuum energy results in a semiclassical instability in 
which the scalar field representing the radius of the 
extra dimensions may tunnel through a potential bar- 
rier leading to an expansion of the internal space. In 
chaotic inflation, if the initial value of the scalar field 
responsible for inflation is large enough, the internal 
space becomes classically unstable to ever increasing 
expansion. Restrictions on inflationary models neces- 
sary to keep the extra dimensions smail are discussed. 
15 refs., 5 figs. (ERA citation 15:033287) 
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A solution for the dynamics of global textures is ob- 
tained. Their gravitational field during the collapse and 
the subsequent evolution is found to be given solely by 
a space-time dependent “deficit solid angle.” The fre- 
quency shift of photons traversing this gravitational 
field is calculated. The space-time dependent texture 
metric locally contracts the volume of three-space and 
thereby induces overdensities in homogeneous matter 
distributions. There are no gravitational forces unless 
matter has a nonzero angular momentum with respect 
to the texture origin which would be the case for 
moving textures. (ERA citation 15:033289) 
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=. violating weak neutral current effects in 
elastic e-(sup 12)C scattering. Final report, August 
15, 1987-May 14, 1989. 

Progress rept. 

M. S. Lubell. 25 Apr 90, 16p DOE/ER/40304-6 
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Recently we completed a measurement of the Poutry 
nonconservation (PNC) asymmetry in elastic e(sup 
(minus)12)scattering at the Bates Electron Accelerator 
Center in which we achieved a precision at the level of 
approximately 10(sup (minus)7), and improvement of a 
factor of five beyond that of the best previous experi- 
mental result. Moreover, the asymmetry we deter- 
mined, A (equivalent to) ((sigma)(sub R) (minus) 
(sigma)(sub L))/((sigma)(sub R) + (sigma)(sub L)), 
where(equivalent to)(sub R)and(equivalent to)(sub 
L)represent the differential cross sections for the scat- 
tering of electrons with right and left helicity respec- 
tively, unlike the quantities determined in many other 
PNC experiments, suffers no anmbiguity in the theoret- 
ical interpretation of its meaning, a result which follows 
from the spiniess, isoscalar nature of the (sup 
(minus)12)C nucleus. These properties permit the rele- 
vant nuclear physics in the elastic e(sub (minus)12)C 
interaction to be described by a single form factor, 
which cancels precisely in the asymmetry given. This 
paper discusses this work. (ERA citation 15:033530) 
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Department of Energy, Washington, DC. Energy Re- 
search Advisory Board. 

Accelerator production of tritium (APT). 

Feb 90, 51p DOE/S-0074 

Portions of this document are illegible in microfiche 
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The Energy Research Advisory Board has evaluated 
the current status of accelerator and related tritium- 
target technology to determine how soon and at what 
cost such a system could meet national tritium produc- 
tion needs. The Board found that an accelerator pro- 
duction of tritium (APT) system is an attractive option 
in terms of safety, environmental impact, and public 
acceptance. The highest safety and environmental risk 
is associated with the target-processing facility. This 
risk, however, is no greater than the risk associated 
with the tritium extraction facilities for the new produc- 
tion reactors that the Department plans to acquire. The 
Board chose the radio-frequency, continuous wave 
linear accelerator as the most suitable accelerator 
technology to use in evaluating the APT concept. The 
Board found that this approach is technically sound. A 
strong program of research, development, and testing, 
particularly on the target system, is necessary to trans- 
late the technology into an operational facility. Howev- 
er, insurmountable problems during this process are 
not expected. The Board has described a program that 
provides for an APT facility in the shortest possible 
time. It may be possible to complete this program 10 
years after contractor selection. However, the sched- 
ule is aggressive in that many activities are undertaken 
simultaneously, especially in the first four years, and 
technological and programmatic uncertainties exist 
that could extend the schedule and increase the over- 
all cost appreciably. Large contingencies have been 
incorporated into a cost estimate to allow for the con- 
siderable uncertainty associated with ae 
that are in such an early stage of development. (ERA 
citation 15:033812) 
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Brookhaven National Lab., Upton, NY. 

Magnet components database system. 

M. J. Baggett, R. L , C. Saltmarsh, and J. C. 
Tompkins. 1990, 11p BNL-43413, CONF-900348-7 
Contract AC02-76CH00016 

International industrial symposium on the super col- 
lider (2nd), Miami, FL (USA), 14-16 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The philosophy, structure, and usage MagCom, the 
SSC magnet components database, are described. 
The database has been implemented in Sybase (a 
powerful relational database management system) on 
a UNIX-based workstation at the Superconducting 
Super Collider Laboratory (SSCL); magnet project col- 
laborators can access the database via network con- 
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nections. The database was designed to contain the 
specifications and measured values of important prop- 
erties for major materials, plus configuration informa- 
tion (specifying which individual items were used in 
each cable, coil, and magnet) and the test results on 
completed magnets. These data will facilitate the 
tracking and control of the production process as well 
as the correlation of magnet performance with the 
properties of its constituents. 3 refs., 10 figs. (ERA cita- 
tion 15:032931) 
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Lawrence Berkeley Lab., CA. 

Fermion loops in the effective potential of N = 1 
supergravity, with application to no-scale models. 
Thesis (Ph.D). 

a — 27 Mar 90, 38p LBL-28753, UCB-PTH- 
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Powerful and quite general arguments suggest that N 
= 1 supergravity, and in particular the superstring-in- 
spired no-scale models, may describe the physics of 
the four-dimensional vacuum at energy densities 
below the Planck scale. These models are not renor- 
malizable, since they arise as effective theories after 
the large masses have been integrated out of the fun- 
damental theory; thus, they have divergences in their 
loop amplitudes that must be regulated by imposing a 
cutoff. Before physics at experimental energies can be 
extracted from these models, the true vacuum state or 
states must be identified: at tree level, the ground 
states of the effective theories are highly degenerate. 
Radiative corrections at the one-loop level have been 
shown to break the degeneracy sufficiently to identify 
the states of vanishing vacuum energy. As the con- 
cluding step in a program to calculate these correc- 
tions within a self-consistent cutoff prescription, all fer- 
mionic one-loop divergent corrections to the scalar ef- 
fective potential are evaluated. (The correspondin 
bosonic contributions have been found elsewhere. 
The total effective scalar Lagrange density for N = 1 
supergravity is written down, and comments are made 
about cancellations between the fermionic and bo- 
sonic loops. Finally, the result is specialized to a toy 
no-scale model with a single generation of matter 
fields, and prospects for eventual phenomenological 
constraints on theories of this type are briefly dis- 
cussed. 48 refs. (ERA citation 15:033506) 
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R. N. Cahn. Mar 90, 24p LBL-28672, CONF- 
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International symposium on lepton and photon interac- 
tions at high energies (14th), Stanford, CA (USA), 7-12 
Aug 1989. Sponsored by Department of Energy, 
Washington, DC. 
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Recent experimental results in two-photon physics are 
reviewed. Possibilities for future experimentation at 
high a collision energies are dis- 
cussed. 95 refs., 12 figs., 7 tabs. (ERA citation 
15:033406) 
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Elastic scattering and total cross sections. 

R. N. Cahn. Mar 90, 5p LBL-28736, CONF-8905208- 
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This report discusses concepts of elastic scattering 
and cross sections of proton-proton interactions. 
(LSP) (ERA citation 15:033407) 
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Efficient subroutine for simulating undulator radi- 
ation in ray tracing program. 

M. Koike. Apr 90, 3p LBL-28839 

Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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The ray tracing method is a most effective method to 
evaluate the quality of spectral image formed by spec- 
troscopic instruments. For the synchrotron light 
sources, the spatial and angular distributions of gener- 
ated rays have some correlation with each other and 
vary with wavelength. These characteristics affect the 
evaluation of the resolution, the throughput and the 
spot size of monochromators. Owing to the statistical 
characters of synchrotron Ls source, those expres- 
sions should be also defined by using statistical nota- 
tions. SHADOW is a most widely used ray tracing pro- 
grams to analyze the optical systems devoted to the 
synchrotron facilities and can generate rays which sim- 
ulate synchrotron light sources. However, the source 
code for SHADOW is not available, so it is not possible 
to adapt the programs to other applications. Muramatu 
et. al. devel a new ray tracing program of synchro- 
tron light sources, in which a double Gaussian distribu- 
tion is assumed to express the ray distribution proper- 
ties in real and phase spaces, and Monte Carlo model- 
ling is used to simulate spontaneous characteristics. 
Unfortunately, there exist in that work some inadequa- 
cies which require further attention. In this paper, we 
describe a final expression of the rays emitted from an 
undulator light source by use of same assumption and 
modelling and compare the spot diagrams thus ob- 
tained with those of SHADOW. The details and treat- 
ments of a wiggler and a bending magnet will be pub- 
lished elsewhere. 3 refs., 2 figs. (ERA citation 
15:035475) 
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This paper discusses: accelerator physics and special 
projects; experiments and injectors; magnetic optics 
and beam diagnostics; accelerator design and engi- 
neering; radio-frequency technology; accelerator 
theory and simulation; free-electron laser technology; 
accelerator controls and automation; and high power 
microwave sources and effects. (ERA citation 
15:035383) 
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(NEANDC/NEACRP Task Force on Nuclear Data 
Evaluation Cooperation). Foreign trip report, April 
28, 1990-May 2, 1990. 

D. C. Larson. 16 May 90, 11p ORNL/FTR-3613 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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Representatives of nuclear data evaluation efforts in 
the United States, Europe, and Japan met to review 
organizational — and working plans for the six 
subgroups in the Working Group on Evaluation Coop- 
eration, under sponsorship of the NEANDC/NEACRP. 
The purpose is to encourage cooperative efforts on 
nuclear data evaluation problems of mutual concern to 
OECD Countries. (ERA citation 15:033529) 
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Convoy electrons. 

J. Burgdoerfer. 1990, 45 CONF-900582-1 

Contract ACO05-840R21400 

NATO Advanced Study Institute on interaction of 
char particles with solids and surfaces, Alicante 
(Spain), 6-18 May 1990. Sponsored by Department of 
Energy, Washington, DC. 
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Recent developments in the theory of the production 
and of the transport of convoy electrons through solids 
are reviewed. Similarities and differences to cusp elec- 
tron emission in binary ion-atom collisions and to 
transport of “free” electrons through solids are high- 
lighted. We also discuss recent observations of 
convoy electron emission in ion-surface collisions at 
small glancing angles. 36 refs., 13 figs. (ERA citation 
15:033616) 
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The status of our project on single-electron tunneling 
is at this point excellent. As outlined in our original pro- 
posal, a key goal in the development of this project 
was the demonstration and exploration of the micro- 
wave properties of single-electron systems. As dis- 
cussed here, such work has to date been carried out. 
(ERA citation 15:033618) 
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Computing has become evermore central to the doing 
of high energy physics. There are now major second 
and third generation experiments for which the largest 
single cost is computing. At the same time the avail- 
ability of “cheap” computing has made possible ex- 
periments which were previously considered infeasi- 
ble. The result of this trend has been an explosion of 
computing and computing needs. | will review here the 
magnitude of the problem, as seen at Fermilab and 
SLAC, and the present methods for dealing with it. | 
will then undertake the dangerous assignment of pro- 
jecting the needs and solutions forthcoming in the next 
few years at both laboratories. | will concentrate on the 
“offline” problem; the process of turning terabytes of 
data tapes into pages of physics journals. 5 refs., 4 
figs., 4 tabs. (ERA citation 15:035382) 
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Tests of track segment and vertex finding with 
neural networks. 

B. Denby, E. Lessner, and C. S. Lindsey. Apr 90, 8p 
FNAL/C-90/68, CONF-9004190-4 
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Computing in high energy physics, Santa Fe, NM 
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Energy, Washington, DC. 
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Feed forward neural networks have been trained, 
using back-propagation, to find the slopes of simulated 
track segments in a straw chamber and to find the 
vertex of tracks from both simulated and real events in 
a more conventional drift chamber geometry. Network 
architectures, training, and performance are present- 
ed. 12 refs., 7 figs. (ERA citation 15:035573) 
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Rare Z decays and new physics. 

E. W. N. Glover. Apr 90, 9p FNAL/C-90/76-T, 
CONF-900135-6 
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Energy, Washington, DC. 
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Although the signatures for rare Z decays are often 
spectacular, the predicted standard model rates are 
usually extremely small. In many cases, however, rare 
decays are very sensitive to new phenomena and may 
lead to an observable rate. In this talk, | select some 
interesting rare decays and discuss how new physics 
might be identified. 25 refs., 4 figs., 2 tabs. (ERA cita- 
tion 15:036331) 
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Strangeness in nuclei. 

D. J. Millener, and C. B. Dover. Apr 90, 22p BNL- 
44542, CONF-9002122-1 
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Winter school on hadronic physics with multi-GeV 
electrons, Les Houches (France), 6-15 Feb 1990. 
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The basic properties of (Lambda) hypernuclei, which 
can exist as particle-stable systems with spectrosco- 
pies analogous to those of ordinary nuclei, are re- 
viewed. We discuss shell-model calculations for the 
structure of (Lambda) hypernuclei and their production 
via the (K(sup (minus)),(pi)(sup (minus))) and ((pi)(sup 
+),K(sup +)) reactions. The prospects for investigat- 
ing hypernuclear structure at high-energy electron ac- 
celerator facilities via the (e,e(prime)K) or ((gamma),K) 
reactions, which are kinematically similar to the 
((pi)(sup +),K(sup +)) reaction, but which favor spin- 
slip transitions, are considered. 53 refs., 12 figs., 2 
tabs. (ERA citation 15:036423) 
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Status of the Relativistic Heavy lon Collider. 

S. Y. Lee. 25 Apr 90, 10p BNL-44563, CONF- 
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Accelerator Physics issues, such as the dynamical ap- 
erture, the beam lifetime and the current--intensity limi- 
tation are carefully studied for the Relativistic Heavy 
lon Collider at Brookhaven National Laboratory. The 
single layer superconducting magnets, of 8 cm coil 
inner diameter, satisfying the beam stability require- 
ments have also been successfully tested. The pro- 
posal has generated wide spread interest in the parti- 
cle and nuclear physics. 1 ref., 4 figs., 3 tabs. (ERA 
citation 15:035385) 
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Recently there has been interest in degrading the 
emittance of the MBE-4 beam by passing it through a 
grid of conducting wires just in front of the ground 
plane that serves as the effective anode. The strong 
transverse electric field, due to image charge induced 
on the wires by the anode-cathode voltage difference, 
lead to a change in (upsilon)(perpendicular) that is 
highly position dependent. A calculation of this proc- 
ess was made by M. Tiefenbach in his thesis, but his 
(correct) results are obscured by his assumption that 
the longitudinal electric field goes to zero far above the 
grid as opposed to the more probable boundary condi- 
tion that the grid is held at a fixed potential. In this note, 
we reconsider this calculation and determine (Delta) 
((epsilon) (sup 2)) as a function of grid position and 
spacing by several different methods. 2 figs. (ERA cita- 
tion 15:035474) 
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(2). 
E. S. Fradkin, and V. Linetsky. Oct 89, 27p INS-783 
U.S. Sales Only. 
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Constructed are conformal higher spin superalgebras 
in one and two dimensions, which contain the Virasoro 
algebra as a subalgebra. The general structure of 
these super algebras is investigated. (author). (ERA ci- 
tation 15:029490) 
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Deeply bound pionic states. 

T. Yamazaki. Nov 89, 9p INS-785 
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We discuss the structure and formation of deeply 
bound (pi)(sup -) states in heavy nuclei, which are ex- 
pected to be narrow due to the repulsive (pi)(sup -)- 
nucleus interaction. Possible experiments to produce 
those states are described. (author). (ERA citation 
15:029462) 
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a antiproton production of heavy hypernu- 


H. Bando, and J. Zofka. Nov 89, 15p INS-787 
U.S. Sales Only. 


Contributions of various processes in stopped p-bar 
annihilation populating bound hypernuclear states are 
estimated for Pb and U targets and compared with ex- 
periment. The lower limit is estimated for the effect of 
unusual (B(ge)1) annihilations. (author). (ERA citation 
15:029543) 
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Tokyo Univ. (Japan). Inst. for Nuclear Study. 

Triplicity of hadrons, quarks and subquarks. 

H. Terazawa. Nov 89, 14p INS-789 

U.S. Sales Only. 


Triplicity of hadrons, quarks and subquarks asserting 
that a certain physical quantity such as the weak cur- 
rent is taken equally well as either one of a composite 
operator of hadrons, that of quarks and that of sub- 
quarks is proposed. Among other things, the weak 
mixing angle, the quark mixing matrix and the mass 
sum rules for quarks and leptons are revisited, reinter- 
preted and discussed in detail in triplicity. (author). 
(ERA citation 15:029463) 
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Effects of exotic composite bosons in the TRIS- 
TAN, SLC and LEP region. 

K. Akama, T. Hattori, and M. Yasue. Nov 89, 17p 
INS-791 

U.S. Sales Only. 


Starting with typical dynamical composite models for 
exotic bosons as well as weak bosons, we derive their 
effective interactions, examine the restrictions from 
the presently known experimental results, and esti- 
mate possible effects on e(sup +)e(sup -) scattering. 
Some of the neutral exotics in the composite model, 
which decouple from neutrinos at low energies, can be 
as light as the order of the weak boson masses and 
offer the possibility of detecting sizable effects in the 
TRISTAN, SLC and LEP energy region. (author). (ERA 
citation 15:029464) 
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gauge vacua in six-dimensional gauge theory. 
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U.S. Sales Only. 


We consider an SU(2) gauge theory in six-dimensions. 
We show that there exists non-trivial structure of 
gauge vacua in compactified background M(sup 4) x 

(sup 2). In this circumstances, there can exist a 
cosmic string, whose solution is recently constructed 
by the present authors. We consider the stage of the 
formation of the strings, i.e., the phase transition of the 
gauge configuration on the sphere in the ‘hot’ early 
universe. We find that if SU(2)-doublet fermions are 
the dominant component of the radiation at high tem- 
peratures, the phase transition successively occurs 
after the spontaneous-compactification transition. 
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Otherwise, non-trivial vacuum with ‘monopole’ config- 
uration of the SU(2) gauge field never appears globally 
and strings must be formed at the same time as the 
extra space is compactified. (author). (ERA citation 
15:029492) 
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Studies of deeply bound pionic states Af (d, (sup 
2)He) pion-transfer reactions at SATU! 

T. Yamazaki. Nov 89, 10p INS-796 

U.S. Sales Only. 


We propose to search for deeply bound (pi)(sup -) 
states in heavy nuclei by high resolution spectroscopy 
using (d, (sup 2)He) reactions on heavy targets such 
as (sup 208)Pb. Recent calculation by Toki and Yama- 
zaki shows that even in (sup 208)Pb the deeply bound 
pionic states (1s, 2p, etc.) are expected to have narrow 
widths due to the repulsive nature of the pion-nucleus 
interaction. To populate those states they proposed to 
use ‘pion transfer’ reactions such as (n, p(pi)(sup -)). 
The experiment proposed here is to measure the (d, 
(sup 2)He) spectrum around 140 MeV excitation, 
which lies in a valley between the nuclear GT and the 
(Delta) excitation regions. (author). (ERA citation 
15:029465) 
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S. Isagawa, Y. Kanda, K. Kondo, M. Miyajima, and S. 
Sasaki. Oct 89, 17p KEK-89-15 

U.S. Sales Only. 


Two recent papers have reported positive detection of 
nuclear radiation from similar electrochemical cells op- 
erating with deuterated water. We have attempted to 
confirm this cold nuclear fusion by detecting neutrons 
and tritiums using similar electrolytic cells. A variety of 
electrochemical cells having palladium cathodes in the 
forms of tubes and rods, and electrolytes were exam- 
ined. So far we have observed no statistically signifi- 
cant evidence for neutron emission and generation of 
tritium, after running for times up to about one month. 
(author). (ERA citation 15:029521) 
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Unified approach to weak decays of strange and 
charm mesons into two pseudoscalar mesons and 
the role of exotic mesons. 

K. Terasaki, and S. Oneda. Dec 89, 39p RRK-89-34 
U.S. Sales Only. 


Basic nonleptonic weak decays of strange and charm 
mesons into two PS-mesons are studied. The ampli- 
tudes are cast into the form M (approx equal) M(sub 
ETC) + M(sub S) (center dot) M(sub ETC) has now to 
be evaluated in the infinite momentum frame. M(sub S) 
is described by the sum of asymptotic pole amplitudes 
and receives contributions from not only the ordinary (I 
brace (r brace) mesons but also the exotics, 
ie., (QQ)(Q-barQ-bar) and (QQ)(Q-barQ-bar) mesons 
and glue-balls, etc. The contribution of the (QQ)(Q- 
barQ-bar) mesons explains why the violation of the 
‘(Delta)I’ = 1/2 rule is small in the K (yields) (pi)(pi) 
decays, while its charm counterpart is violated strong- 
ly. Glue-balls with J(sup PC) = O(sup ++) can also 
play an interesting role in the Cabibbo-angle sup- 
pressed decays of the D(sup 0) meson. The persistent 
puzzle of the ratio, (Gamma)(D(sup 0) (yields) K(sup 
+)K(sup -))/(Gamma)(D(sup 0) (yields) (pi)(sup 
+)(pi)(sup -)) (approx equal) 2-5, can be solved simul- 
taneously. (author). (ERA citation 15:029474) 
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Typical nonleptonic weak decays of strange and 
charm mesons are studied from the approach in which 
dynamical features of hadrons are dealt with in ear- 
nest. The amplitudes are always cast into the form M 
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(approx equal) M(sub ETC) + M(sub S) by using a 
hard PS-meson extrapolation. M(sub S), which can 
then be regarded as the Born term, is described by the 
sum of pole amplitudes are contributions 
from not only the ordinary (| brace)QQ-bar(r brace) but 
also the exotic (QQ)(Q-barQ-bar) and (QQ)(Q-barQ- 
bar) mesons and a glue-ball. In particular, the persist- 
ent puzzle of the ratio, (Gamma)(D(sup 0) (yields) 
K(sup +)K(sup -))/(Gamma)(D(sup 0) ror (pi(sup 
+)(pi)(sup -)) (approx equal) 2-5, can be solved. Simul- 
taneously, the contribution of the (QQ)(Q-barQ-bar) 
mesons explains why the violation of the ‘(Delta)I’ = 
1/2 rule is small in the K (yields) (pi)(pi) decays, while 
its charm counterpart is violated strongly. (author). 
(ERA citation 15:029473) 
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National Lab. for High Energy Physics, Oho (Japan). 
Proceedings of the workshop on the experiments 
by polarized proton and electron beams. 

T. Hasegawa, S. Hiramatsu, N. Horikawa, T. 
Nakanishi, and T. Tamae. Sep 89, 237p KEK-89-12 
Workshop on the experiments by polarized proton and 
electron beams, Tsukuba Sapaets 27-28 Oct 1988. 
U.S. Sales Only. 


This issue is the collection of the papers presented at 
the title meeting. The 21 of the presented papers are 
indexed individually. (J.P.N.). (ERA citation 15:029508) 


053,162 

DE90777869/GAR PC A12/MF A01 
National Lab. for High Energy Physics, Oho (Japan). 
Proceedings of the workshop on asymmetric B 
factory at KEK. 

Y. Yoshimura. Nov 89, 269p KEK-89-17, CONF- 
8910393 

In Japanese. Workshop for asymmetric B-factory at 
KEK, Tsukuba (Japan), 2-4 Oct 1989. 

U.S. Sales Only. 


This issue is the collection of the papers presented at 
the title workshop. The 16 of the presented papers are 
indexed individually. (J.P.N.). (ERA citation 15:029447) 


053,163 

DE90777870/GAR PC A11/MF A02 
Osaka Univ., Suita (Japan). Research Center for Nu- 
clear Physics. 

Proceedings of the workshop on ‘cyclotron cas- 
cade project’. 

Nov 89, 242p RCNP-P-107 

In Japanese. Workshop on cyclotron cascade project, 
Ibaraki (Japan), 13-15 Mar 1989. 

U.S. Sales Only. 


This issue is the collection of the papers presented at 
the title meeting. The 29 of the presented papers are 
indexed individually. (J.P.N.). (ERA citation 15:029513) 


053, 164 

DE90777883/GAR PC A05/MF A01 
Tokyo Univ. (Japan). Inst. for Nuclear Study. 

Reports from the technical engineers of the Insti- 
tute for Nuclear Study. 

Oct 88, 86p INS-T-486 

In Japanese. 

U.S. Sales Only. 


The technical report meeting by the technical engi- 
neers of the Institute for Nuclear Study was held for 
the first time in the last year, and the report was issued. 
This meeting and report showed the importance of the 
activities of the engineers in wide range and of the 
technical support for the research organization of the 
university. In addition, those were effective for the 
mutual —- in the Institute and further technical 
improvement. The technical report meeting in 1988 
was held on June 2, and it was considered to continue 
the meeting regularly hereafter. This is the summary of 
the reports, and though the contents are a part of the 
activities of the engineers, those are really diverse. 
About 50 persons took part in the meeting. ECR action 
and nonresonant action of small microwave ion 
source, nonevaporable getter pump, development of 
hybrid type carbon films, development of the detector 
of focal plane position for (beta)-ray spectroscopy, 
topaz IDC R(phi) track finder, simplified method of cal- 
culating neutron skyshine and present status of Insti- 
tute for Nuclear Study network system and expansion 
plan were the themes of reports. (K.I.). (ERA citation 
15:028851) 


053,165 
DE90777884/GAR PC A03/MF A01 
Hiroshima Univ., Takehara (Japan). Research Inst. for 
Theoretical Physics. 
Some aspects of quantum groups and super- 
roups. 
. Corrigan, D. B. Fairlie, P. Fletcher, and R. Sasaki. 
Jul 89, 17p RRK-89-23 
U.S. Sales Only. 


The paper concentrates upon certain algebraic as- 
pects of the quantum inverse scattering theory and de- 
velops ideas arising principally from the viewpoint of 
Manin, who considers a quantum group as effecting 
linear transformations upon a space whose elements 
are non-commutative. The conditions for such a map- 
ping to be an endomorphism constitute the quantum 
group relations. In fact, since this idea underlies the 
Classical transformation groups, it is a very natural, 
though at first sight unfamiliar, approach to the defor- 
mation of classical oom. The idea of Manin is re- 
counted for the simplest example of GLq(2) and devel- 
op properties of this quantum group. A natural exten- 
sion leads to the definition of the dual group GLq(2) 
whose elements are Grassmannian, and GLq(1/1) 
which is connected with the quantum extension of the 
superalgebra SU(1/1), just as GLq(2) is connected 
with the quantum extension of SU(2). These groups 
are then displayed in a more familiar way as bilinear 
relations specified by an R-matrix satisfying the Yang- 
Baxter equation. The minimal set of relations imposed 
by the R-matrix relations is shown to be equivalent to 
those imposed by Manin’s construction, and in fact, 
Manin’s construction can be used to infer the structure 
of the R-matrix for the classical groups. (N.K.). (ERA 
citation 15:029494) 


053, 166 

DE90777885/GAR PC A08/MF A01 
Osaka Univ., Suita (Japan). Research Center for Nu- 
clear Physics. 

Collection of reports on use of computation fund 
utilized in common in 1988. 

May 89, 157p RCNP-P-104 

In Japanese. 

U.S. Sales Only. 


Nuclear Physics Research Center, Osaka University, 
has provided the computation fund utilized in common 
since 1976 for supporting the computation related to 
the activities of the Center. When this computation 
fund is used, after finishing the use, the simple report 
of definite form (printed in RCNP-Z together with the 
report of the committee on computation fund utilized in 
common) and the detailed report concerning the con- 
tents of computation are to be presented. In the latter 
report, English abstract, explanation of the results ob- 
tained by computation and physical contents, new de- 
velopment, difficult point and the method of its solution 
in computation techniques, subroutine and function 
used for computation and their functions and block 
diagrams and so on are included. This book is the col- 
lection of the latter reports on the use of the computa- 
tion fund utilized in common in fiscal year 1988. The 
invitation to the computation fund utilized in common is 
informed in December every year in RCNP-Z. (K.I.). 
(ERA citation 15:029907) 


053,167 

DE90777890/GAR PC A11/MF A01 
National Lab. for High Energy Physics, Oho (Japan). 
—e of workshop on K-decay experi- 
ments. 

K. Nakai. Aug 89, 246p KEK-89-7 

In Japanese. Workshop on K-decay experiments, Tsu- 
kuba (Japan), 11-12 Jul 1989. 

U.S. Sales Only. 


The elementary particle experiment using the 12 GeV 
proton synchrotron in the National Laboratory for High 
Energy Physics (KEK) develops centering around the 
large scale experiment on K-meson decay. In this 
case, the ideal precision physics is pursued, and ef- 
forts have been exerted to improve the experimental 
techniques. At present the experiment on searching 
for rare K-decay is advancing. Next, the experiment on 
searching for CP nonconservation process will be 
begun. However, these e: _— are in severe 
competition with those in BNL and Fermilab which 
have powerful accelerators, therefore it is desirable to 
grasp well the development of the international re- 
search plans. Therefore, in order to obtain the quide- 
line for the experimental plan using the KEK proton 
synchrotron hereafter, the workshop on K-decay was 





held on July 11(approx)12, 1989. In this workshop, Ari- 
saka (UCLA), Numao (TRIUMF) and Yamanaka (Fer- 
milab) returned from USA and lectured on the present 
status of the experiment and the future perspective. 
The impression of the planner of the proton synchro- 
tron experiment plan on the experiments are recorded. 
(K.I.). (ERA citation 15:029446) 


053, 168 

MIC-90-03526/GAR PC E07/MF E01 
Ontario Hydro, Toronto. Research Div. 

Infrasonic enhancement of heat transfer: Prelimi- 


-~ report. 
B. G. Woods. c1989, 24p 


Claims have been made that infrasound can be used 
to significantly reduce the electricity consumption in a 
convection heating process (up to 94% reduction) by 
enhancing the rate of heat transfer. In response to 
these claims, preliminary lab tests were performed to 
evaluate the electricity savings potential of infrasound. 


053, 169 

N90-21296/0/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Thermal Radiation Characteristics of Nonisother- 
mal Cylindrical Enclosures Using a Numerical Ray 
Tracing Technique. 

J. F. Baumeister. 1990, 9p NAS 1.15:102527, E- 
5335, NASA-TM-102527 

Proposed for Presentation at the 5th Thermophysics 
and Heat Transfer Conference, Seattle, WA, 18-20 Jun 
1990; Cosponsored by Aiaa and Asme. 


Analysis of energy emitted from simple or complex 
cavity designs can lead to intricate solutions due to 
nonuniform radiosity and irradiation within a cavity. A 
numerical ray tracing technique was applied to simu- 
late radiation propagating within and from various 
cavity designs. To obtain the energy balance relation- 
ships between isothermal and nonisothermal cavity 
surfaces and space, the computer code NEVADA was 
utilized for its statistical technique applied to numerical 
ray tracing. The analysis method was validated by 
comparing results with known theoretical and limiting 
solutions, and the electrical resistance network 
method. In general, for nonisothermal cavities the per- 
formance (apparent emissivity) is a function of cylinder 
length-to-diameter ratio, surface emissivity, and cylin- 
der surface temperatures. The extent of nonisothermal 
conditions in a cylindrical cavity significantly affects 
the overall cavity performance. Results are presented 
over a wide range of parametric variables for use as a 
possible design reference. 


053,170 

N90-21297/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Computer Codes for the Evaluation of Thermody- 
namic Properties, Transport Properties, and Equi- 
librium Constants of an 11-Species Air Model. 

R. A. Thompson, K. Lee, and R. N. Gupta. Feb 90, 
48p NAS 1.15:102602, NASA-TM-102602 


The computer codes developed provide data to 30000 
K for the thermodynamic 2nd transport properties of 
individual species and reaction rates for the prominent 
reactions occurring in an 11-species nonequilibrium air 
model. These properties and the reaction-rate data are 
computed through the use of curve-fit relations which 
are functions of temperature (and number density for 
the equilibrium constant). The curve fits were made 
using the most accurate data believed available. A de- 
tailed review and discussion of the sources and accu- 
racy of the curve-fitted data used herein are given in 
NASA RP 1232. 


053,171 

N90-21595/5/GAR PC A04/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Finite Element A\ ithms for Hyperbolic Conser- 
vation Laws with Forcing Terms. 

P. R. B. Devioo, and S. M. 
Gomesdegonzalezvillalobos. Dec 89, 63p INPE- 
5024-RPE/617 

Contracts FINEP-53-89-0363-00, CNPQ-302714/88- 
0/MA/FV 


Several finite element algorithms are presented and 
ed for the simulation of first order convection 
problems with forcing terms. The analysis presented 


was motivated by the necessity of having a better un- 
derstanding of numerical schemes used to model the 
flow in a hydrazine micro-thruster. First, the finite ele- 
ment algorithm as applied to pure convection prob- 
lems is introduced. Its implementation is described for 
a sequence of equations from a scalar linear equation 
up to multicomponent gas dynamics equations in one 
dimension. Then three different finite element imple- 
mentations for the approximation of hyperbolic sys- 
tems for conversation laws with forcing term are stud- 
ied. The last part is dedicated to the analysis and im- 
plementation of numerical boundary conditions. Two 
aspects are considered implementing insufficient 
boundary condition in a stable fashion and implement- 
ing nonlinear boundary conditions for nonlinear sys- 
tems of conservation laws. 


053,172 

PB90-247594/GAR PC A05/MF A01 

California Univ., Los Angeles. Dept. of Mechanical, 

Aerospace and Nuclear Engineering. 

Enhancement of Forced Convection Heat Transfer 

in Tubes Using Staged Tangential Flow Injection. 

Final Report, June 1987-December 1989. 

} = Dhir, F. Chang, and J. Yu. Apr 90, 88p GRI-90/ 
134 

Contract GRI-5087-260-1535 

See also PB89-204598. Sponsored by Gas Research 

Inst., Chicago, IL. 


Experiments using air as the test fluid were carried out 
to study enhancement in heat transfer in tangential in- 
jection induced swirl flow. In the experiments 25.4 mm 
(1 inch) and 50.8 mm (2 inch) diameter tubes were em- 
ployed. The tubes were heated electrically. The 
heated length of the tubes varied from 3.05 m to 3.66 
m. Three series of experiments were conducted. In the 
first series, fluid was tangentially injected in stages 
through two sets of 5.08 mm (0.2 inch) diameter tubu- 
lar injectors. In the second series, injection was ac- 
complished through a manifold. In the third series, a 
50.8 mm (2 inch) diameter tube instead of 25.4 mm (1 
inch) diameter tube used in series one and two was 
employed, and fluid was injected through a manifold 
having six 11.1 mm (0.44 inch) diameter passages. In 
all of the tests Reynolds numbers varied from 15,000 
to 57,000. In comparison to single stage injection, fluid 
injection at several places along the direction of flow 
can improve net enhancement in heat transfer. With a 
manifold type of injection through a chamber, which 
simulates the application of the method in a multi-tube 
heat exchanger, net enhancement was substantially 
improved over that for tubular injectors. 


053,173 

PBS0-249087/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Inst. for 
Theoretical Physics. 

Current and Constituent Quark Masses. 1. Beyond 
Chiral Symmetry Breaking. 

D. Atkinson, and P. W. Johnson. Jul 89, 18p 
Prepared in cooperation with Illinois Inst. of Tech., Chi- 
cago. Dept. of Physics. 


It is shown how the current quark mass, engendered 
by the electroweak sector, gives rise to a constituent 
quark mass, via the Dyson-Schwinger equations. The 
chiral symmetry breaking phenomenon of massless 
QCD is thereby seen to have an implementable gener- 
alization to the situation in which the strong bare mass 
is non-zero. A consistent renormalization is carried out 
for an arbitrary covariant gauge. 


053,174 

PBS0-249095/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Inst. for 
Theoretical Physics. 

Dynamical Mass Generation in QED(3): Improved 
Vertex Function. 

D. Atkinson, P. W. Johnson, and P. Maris. Nov 89, 
30 

Prepered in cooperation with Illinois Inst. of Tech., Chi- 
cago. Dept. of Physics. 


The authors study chiral symmetry breaking for 
QED(3) with N fermion flavors, just above the critical 
threshold. By analysis of a consistently truncated 
Schwinger-Dyson system for the fermion propagator 
and the fermion-boson vertex, they argue that the criti- 
cal coupling must be strictly positive. 


053,175 

PBS0-249103/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Inst. for 
Theoretical Physics. 


053,178 


PHYSICS 
General 


Pions and Kaons in QCD. 
D. Atkinson, H. de Groot, and P. W. Johnson. Feb 


, 23p 
Prepared in cooperation with Illinois Inst. of Tech., Chi- 
cago. Dept. of Physics. 


The authors evaluate a recent paper of Munczek and 
McKay, in which pion and kaon parameters are calcu- 
lated in terms of an Ansatz for the quark mass func- 
tions. By replacing this Ansatz by an accurate numeri- 
cal solution of the quark propagator Dyson-Schwinger 
equation, the authors show that their prediction of the 
kaon decay constant is not viable. 


053,176 
PB90-249905/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Low 


Temperature Lab. 
Ultrasonic Spectroscopy of the Real Squashing 
Mode in Rotating (3)He B. 

J. M. Kyynaeraeinen, K. Torizuka, A. J. Manninen, A. 


V. Babkin, and R. H. Salmelin. 3 Feb 90, 40p TKK-F- 
A660 


Prepared in cooperation with Akademiya Nauk Gru- 
zinskoi SSR, Tiflis. Inst. Fiziki. 


Response of the real squashing mode to rotation has 
been studied in (3)He-B at pressures below 12 bar and 
in magnetic fields up to 40 mT. Attenuation peaks of all 
five substates become visible under rotation. A clear 
asymmetry between the peak heights, corresponding 
to positive and negative m(J), has been observed. The 
doublet splitting of the center peak has been meas- 
ured. The counterflow-induced coupling of the real 
squashing mode to zero sound was not seen and must 
thus be at least four times weaker than predicted. The 
data are compared with recent theories. 


053,177 

PB90-250317/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

investigation of Pulsed Laser Ta Interaction 
Processes by Hig Diag Techniques. 
M. Hugenschmidt. 29 eS 89, 16p ISL-CO-234/89 
Presented at the International Congress on High- 
Speed Photography and Photonics (18th), Xion, 
Shaanxi, China, August 29-September 2, 1988. Spon- 
sored by Direction des Recherches, Etudes et Tech- 
niques, Paris (France). Centre de Documentation de 
r’Armement. 


The present paper is concerned with experimental in- 
vestigations of pulsed laser target interaction phenom- 
ena in a medium power density range below air break- 
down threshold. When infrared lasers are considered, 
these values are in the range of some hundreds of 
MW/sgq cm or even below, for UV-lasers these values 
may be higher by one or two orders of magnitude. The 
range is of particlar interest, as plasma induced 
thermo-mechanical processes are —— and im- 
proving the energy transfer. Many of the processes in- 
volved have been investigated for single pulse oper- 
ation. The most interesting features are occurring, 
however, if trains of pulses are applied, thereby build- 
ing up high average power densities so that target ef- 
fects are integrated temporally. These effects are then 
increasing rapidly giving rise to fast heating, melting, 
vaporization and subsequent ablation, including ther- 
mally induced chemical reactions. The paper gives an 
overview on current research in the above mentioned 
field and describes recent measurements performed 
at the ISL Saint-Louis. Main emphasis is layed on dis- 
cussing the various types of fast electrical and optical 
diagnostic principles and techniques used for the opti- 
mization of the energy transfer rates at this particular 
high average power density range. 


053,178 

PB90-251125/GAR PC A03/MF A01 

Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 

inetabity luvestigation t $ > Mode. Micr 
inv lor Storage . ‘O- 

wave Instability (Single-Bunch Instability). 

Y. Y. Wu. May 89, 17p NIKHEF-K/AMPS-89-05 


The Amsterdam Pulse Stretcher (AmPS) will be used 
in storage mode for internal target (IT) physics. it de- 
mands the beam lifetime at least at the order of half an 
hour and the stored beam current of 200 mA. Bunched 
beam instabilities have been observed in many stor- 
age rings. The low-Q broadband impedance drives the 
pe anger instability. The single bunch threshold 
and the equilibrium bunch length as the function of en- 
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ergies, RF voltages, and RF frequencies are investi- 
gated. The code ZAP has been used for investigating 
the stability thresholds for AmPS in storage mode. The 
note presents the simulation results. They gave useful 
information for choosing the RF parameters of AmPS. 


053,179 

PB90-251182/GAR PC A06/MF A01 
Technische Hogeschool Delft (Netherlands). 
——— Currents in the Radiative Capture of 
Thermai Neutrons by Protons and Deuterons. 
Doctoral thesis. 

M. W. Konijnenberg. 5 Apr 90, 108p 

Summary in Dutch. Prepared in cooperation with Neth- 
erlands Energy Research Foundation ECN, Petten. 


Neutron capture gamma-ray spectroscopy in Petten by 
the FOM/ECN-nuclear structure group has evolved 
from the extensive investigation of decay schemes of 
nuclei in the intermediate and heavy mass region (20 
< A < 170) to the study of capture mechanisms in 
light nuclei (A = or < 10). High accuracy has been 
obtained in experiments at the unique Petten facilities 
of polarized neutron beams and polarized targets. In 
the present thesis, measurements are presented 
about the ratio between the contributions to the radi- 
ative neutron capture process by deuterons from 
states with total spin J = 1/2 and J = 3/2. Itis shown 
that the outcome of these experiments can only be un- 
derstood from the electromagnetic interaction with nu- 
cleons, mesons and nucleon resonances involving 
meson exchange. These mesons are the logical con- 
sequence of the fact that the strong Nucieon-Nucleon 
(NN) interaction potential is mediated by these parti- 
cles. 


053,180 

PBS90-251562/GAR PC A10/MF A02 
Groningen Rijksuniversiteit (Netherlands). 

High Resolution Study of Stretched-Spin States in 
(116)Sn. 

Doctoral thesis. 

J. M. Schippers. 21 Oct 88, 212p 

Sponsored by Stichting voor Fundamenteel Onder- 
zoek der Materie, Amsterdam (Netherlands), and Ne- 
derlandse Organisatie voor Zuiver Wetenschappelijk 
Onderzoek, The Hague. 


Contents: Operation principles of multiwire drift cham- 
bers; The focal-plane detector of the QMG/2 spectro- 

graph; Spectroscopic information from single-nucleon 

transfer reactions; High lying particle-hole states in 
(116)Sn; Investigation of the low-lying states in 
i ba Experimental study of the high-lying states in 
116)Sn. 


053,181 
PB90-251588/GAR PC A06/MF A01 
Amsterdam Univ. (Netherlands). 

— tical Calculations for Electron Proton Scat- 
tering. 

M. van der Horst. 1990, 111p 

Summary in Dutch. 


Contents: The production of charged scalar bosons at 
the HERA-collider; The process e(-) p->(gamma) e(-) 
p as a fast luminosity monitor for the HERA-collider; 
QED-radiative corrections to the process e(-) p- 
>(gamma) e(-) p; Concise expressions for traces of 
gamma-matrices in four dimensions. 


053, 182 
PBS0-251810/GAR 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica, 
Amsterdam (Netherlands). Sectie H. 

Quarkonium Production at HERA. 

K. J. Abraham. Feb 90, 8p NIKHEF-H/90-4 


PC A02/MF A01 


The production cross-sections for Upsilon and J/Psi 
(both the triplet S(1) states) were calculated via 
photon-gluon fusion at HERA energies. Sizable cross- 
sections were found even after phase space cuts 
needed to guarentee inelasticity are imposed. 


053, 183 
PB90-254384 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

icroplasmas. 


Final rept. 
J. J. Bollinger, and D. J. Wineland. 1990, 7p 
Pub. in Scientific American 262, n1 p124-130 Jan 90. 


Unusual types of liquids and solids can be made with 
atomic ion plasmas held in electromagnetic traps. The 
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ions are cooled to low temperatures by using radiation 
pressure from a laser. The resonance fluorescence in- 
duced by the laser is used to detect the ions. The rela- 
tively large spacings between the ions allow the struc- 
ture of the microplasmas to be directly viewed with the 
aid of a sensitive camera. 


053, 184 

PBS0-254707 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Thermophysics Div. 

Properties of a Soft-Sphere Liquid from Non-New- 
tonian Molecular Dynamics. 

Final rept. 

L. M. Hood, D. J. Evans, and H. J. M. Hanley. 1989, 


16p 

Sponsored by Department of Energy, Washington, DC. 

Office of Basic Energy Sciences. 

an Jnl. of Statistical Physics 57, n3/4 p729-743 
lov 89. 


A soft-sphere, inverse-12 liquid is simulated in both the 
isokinetic-isochoric and the isokinetic-isobaric ensem- 
ble using nonequilibrium molecular dynamics. The sim- 
ulation for the isobaric ensemble is discussed in detail. 
The non-Newtonian characteristics of the liquid are 
clearly demonstrated; namely, the shear-rate-depend- 
ent pressure and density (shear dilatancy), the shear- 
rate-dependent shear viscosity (shear ot = and 
evidence of normal pressure differences. For the first 
time, it is clearly shown that a significant component of 
isobaric shear thinning is due to shear dilatancy. The 
isochoric and isobaric results are checked for consist- 
ency. Simple empirical relations for the equation of 
<a and transport properties of the fluid are present- 
ed. 


053,185 

PB90-254715 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Time and Frequency Div. 

Quantum Zeno Effect. 

Final rept. 

W. M. Itano, D. J. Heinzen, J. J. Bollinger, and D. J. 
Wineland. 1990, 7, 

Sponsored by Air Force Office of Scientific Research, 
Bolling AFB, DC., and Office of Naval Research, Ar- 
lington, VA. 

= . in Physical Review A 41, n5 p2295-2300, 1 Mar 


The quantum Zeno effect is the inhibition of transitions 
between quantum states by frequent measurements of 
the state. The inhibition arises because the measure- 
ment causes a collapse (reduction) of the wave func- 
tion. If the time between measurements is short 
enough, the wave function usually collapses back to 
the initial state. The authors have observed this effect 
in an rf transition between two (9)Be(1 +) ground-state 
hyperfine levels. The ions were confined in a Penning 
trap and laser cooled. Short pulses of light, applied at 
the same time as the rf field, made the measurements. 
If an ion was in one state, it scattered a few photons; if 
it was in the other, it scattered no photons. In the latter 
case the wave-function collapse was due to a null 
— Good agreement was found with calcu- 
ations. 


053, 186 

PBS0-254814 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. heeeantsay po ee Div. 

Ergodic Convergence in Liquids and Glasses. 

Final rept. 

R. D. Mountain, and D. Thirumalai. 1990, “49 
— by National Science Foundation, Washing- 
ton, DC. 

Pub. in International Jnl. of Modern Physics C 1, n1 
p77-89 1990. 


A quantitative method for estimating the time interval 
needed for the convergence of time averages to en- 
semble average values in a molecular dynamics simu- 
lation is described. The essential feature of the way of 
estimating the time interval is the statistical equiva- 
lence of particles in a fluid in thermodynamic equilibri- 
um. This method is quite general and should find appli- 
cation in many types of simulations. The soft-sphere 
system is used to illustrate the method and to show 
that it is capable of distinguishing between effectively 
ergodic states and nonergodic, glassy states. Finally, 
some observations on possibilities for future investiga- 
tions are mentioned. 


053,187 
TIB/A90-81199/GAR 


Karlsruhe Univ. (Germany, F.R.). Fakultaet fuer Physik. 
CsJ(TI) Kalorimeter des Crystal Barrel Detektors. 
(Csi(Tl) calorimeter of the Crystal Barrel detector). 
Diss. (Dr.rer.nat). 

W. Schott. 2 Jun 89, 105p 

In German. 


The Crystal Barrel collaboration is building a detector 
for the investigation of p anti p interactions at the 
CERN Low wipe Antiproton Ring (LEAR). It will be 
completed and take first data at the end of the current 
year 1989. This achievement was preceded by more 
than four years of development with the major part of it 
having been invested in the construction of the CsI(TI) 
calorimeter covering almost 4 pi in solid angle. This 
dissertation gives a brief summary of the physics pros- 
pects of the experiment and a survey of the whole ap- 
paratus. Much emphasis is put on the description of 
the high energy calorimeter medium Csi(TI), starting 
with the general principles of particle detection and in- 
cluding the specific scintillation and material proper- 
ties. Subsequently the Crystal Barrel calorimeter is de- 
scribed in detail. Finally the setup of the prototype and 
its test results in a SIN accelerator beams in 1987 are 
presented. Also shown is the result, which was 
achieved after further development at the CERN 
synchro-cyclotron in 1988. (orig.). (Copyright (c) 1990 
by FIZ. Citation no. 90:081 199.) 
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TIB/B90-81198/GAR PC E11 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 

Kerneffekte bei tiefinelastischer Myonenstreuung 
am Helium. (Nuclear effects in deep inelastic muon 
scattering on helium). 

Diss. 

D. Nowotny. 1989, 105p 

In German. 


The present thesis describes an experiment on the 
deep inelastic muon-nucleon scattering performed 
1986 at CERN. At beam energies up to 280 GeV in the 
framework of its research program on the study of nu- 
clear effects on atomic nuclei of different mass 
number the dependence at low momentum contribu- 
tions of the quarks ( chi < 0.5) and momentum trans- 
fers from 1 to 100 GeV (2) was measured. As result of 
the present measurement on helium at small chi ( chi 
< 0.02) a decreasing of the structure-function ratio is 
found which gets at chi approx.= 0.001 a value of 
0.96. The onset threshold of this so-called shadowing 
phenomenon lies at chi = 0.02. A region of an increa- 
sement lying below two percent follows (0.02 < chi < 
0.30). The not significantly measured decreasement of 
the structure-function ratio is indicated for larger chi . 
The data are in an overlap region (0.2 < chi < 0.4) 
consistent with the results of the electron scattering on 
helium. A dependence of the EMC effect varying with 
the logarithm of the momentum transfer is indicated for 
chi > 0.1. (orig./HSI). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081198.) 
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TIB/B90-81204/GAR PC E11 
Technische Hochschule Aachen (Germany, F.R.). 
Lehrstuhl fuer Experimentalphysik 3A und 3. Physika- 
lisches Inst. 

Ueberwachung und Kalibration des Myondetek- 
tors am UA1-Experiment. (Monitoring and calibra- 
tion of the muon detector at the UA1 experiment). 
Diploma Thesis. 

T. Moers. Oct 89, 105p Rept no. PITHA-89/25 

In German. 


In this thesis a system for monitoring the muon cham- 
bers at the UA1 experiment is presented. This system 
was constructed in VME crates and taken in operation 
at the beginning of October 1988. It can process 
during the data taking process up to 15 events per 
second. These events are distributed to several proc- 
esses, which are dedicated to different requirements. 
One of these processes serves for the monitoring of 
the muon chamber during the running data taking. With 
the help of this a series of technical defects in the 
chambers, in the trigger processor and in the readout 
electronics could be detected and localized. The histo- 
grams are daily stored and saved. They are therefore 
also later available. Three further processes were de- 
veloped and applied by which it was studied, how far 
with the data, which the monitoring system contains, a 
calibration of the detector can be performed. The 
measurement of the zero-point of the drift-time spec- 
trum, the T sub 0 , and the drift velocity of the electron 





v sub d could be performed by a simple procedure with 
large statistics. A timely variation of v sub d was by this 

‘ocedure observed and measured for the first time. 

is variation makes a periodical fitting of the calibra- 
tion constant necessary. By the large statistics it was 
for the first time possible to measure wire-dependent 
corrections of the T sub 0 . The results show that for a 
series of parameters the calibration can be performed 
with a system of the kind presented here. The careful 
calibration in the reconstruction of the data can by this 
be essentially improved. Especially by the large statis- 
tics also small components of the detector can be 
studied, which are otherwise not accessible. The con- 
tinuous control of the calibration constants represents 
a valuable supplement of the monitoring system. 
{orig Hos = (c) 1990 by FIZ. Citation no. 


053,190 
TIB/B90-81205/GAR PC E15 
Max-Planck-inst. fuer Physik und ae Munich 
(Germany, F.R.). Werner-Heisenbe: ro Inst. fuer Physik. 
Messung elektroschwacher E e und topolo- 
gischer Verzweigungsverhaeltnisse in der Reak- 
tion e (+) e (-) -> tau (+) tau (-) am Speicherring 
PETRA. (Measurement of electroweak effects and 
topological branching ratios in the reaction e (+)e 
¢) -> tau (+) tau (-) at the storage ring PETRA). 
iss. 
W. Wiedenmann. Oct 88, 209p Rept no. MPI-PAE/ 
Exp.El.-195 
In German. 


With the CELLO detector at the e (+) e (-) -storage 
ring PETRA the reaction e (+) e (-) -> tau (+) tau (-) 
was studied in the energy range of square root of s = 
35.0 to 46.8 (GeV). The total cross section and the 
charge asymmetry for the production of tau pairs were 
measured as well as the topological branching ratios in 
the tau decay determined. The measurements of the 
total cross sections agree well with the theoretical ex- 
pectations from QED and the GWS model. There was 
no deviation from the point-shaped coupling of the tau 
lepton up to distances r < 7x10 (-17) (cm) observed. 
The electroweak effects, which lead to a charge asym- 
metry in the differential cross section, could be ob- 
served with a significance of more than four standard 
deviations and agree well with the theoretical expecta- 
tions in the GWS model. The axial-vector coupling 
constants a sub tau of the tau lepton are also in ac- 
cordance with the expectations from the GWS model 
and the measurements of other e (+) e (-) experi- 
ments. The current measurement accuracy however 
permits no precise determination of the vector cou- 
pling constant v sub tau of the tau . The tau coupling 
constants agree also with the measured coupling con- 
stants of the electron and the muon. By this the hy- 
pothesis of the universal coupling of the lepton to the 
= current is supported. The measurement of the 

a gas branching ratios of the tau lepton was im- 
p= and confirms earlier measurements of the 
same experiment. (orig./HSI). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081205.) 


053,191 
TIB/B90-81206/GAR PC E14 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Inst. fuer Kernphysik 2. 
Niveauschema von (176) Lu und dessen Bedeu- 
tung in der s-Prozess Nukleosynthese. (Level 
scheme of (176) Lu and its importance for s-proc- 
- nucleosynthesis). 

iss. 
N. Klay. Feb 90, 187p Rept no. KFK-4675 
In German. 


Excited states of the deformed odd-odd nucleus (1 76) 
Lu have been investigated by the following e 
ments: measurement of the (175) Lu (n, gamma ) (176) 
Lu reaction with high resolution crystal spectrometers 
and of the (175) Lu(n,e (-) ) (176) Lu reaction with a 
double focussing magnet-spectrometer. 509 y-transi- 
tions in (176) Lu could be identified and multipolarities 
have been obtained for 228 of these transitions. Addi- 
tionally, a measurement of gamma - gamma ‘-coinci- 
dences after neutron capture and an investigation of 
the (175) Lu (d,p) (176) Lu transfer-reaction have been 
performed. The experimental information was used to 
disclose a level scheme which consists of 97 energy 
levels connected by 270 y-transitions. In particular, this 
level scheme contains transitions which connect the 
ee ee oes oe pi) = 7 (-) and the 
rst excited state with | (pi) = 1 (-) via a number of 
pine ag levels of higher excitation —- From this 
coupling, the excitation of the | (pi) = 1 (-) isomeric 


state could be determined Sh. Cop ly to E = (122.855 
+or- 0.009) keV. ay ./HSI). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081 206. 


053,192 

TIB/B90-81209/GAR PC E07 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Fast fusion and quasifission - two possible mass- 
relaxation modes in asymmetric heavy-ion colli- 
sions leading to systems with Z sub tot = 108. 

P. Gippner, U. Brosa, R. Schmidt, and H. Feldmeier. 
Feb 90, 15p Rept no. GSI-90-11 (prep) 


The qualitative differences between the experimental 
mass distributions observed in the collisions (32) 
S(192 MeV) + (238) U and (40) Ar(220 MeV) + (232) 
Th leading to the same compound system Z sub tot = 
108 are explained within a simple diffusion model. It is 
demonstrated that there generally exist two different 
modes of the mass relaxation process. In the ‘fast 
fusion’ channel the mass-asymmetry increases rapid- 
ly, whereas in the ‘quasifission’ process the system 
drives slowly towards symmetry. The relative contribu- 
tions of both channels to the cross section depend 
sensitively on the position of the injection point in the 
driving potential. This fact together with a characteris- 
tic incomplete mass relaxation in the ‘quasifission’ 
channel lead to qualitatively different final mass distri- 
butions in both reactions. Shell effects, originally as- 
sumed to be responsible for the double humped mass 
distribution in the (40) Ar + (232) Th case, play a minor 
role. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081209.) 
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TIB/B90-81210/GAR PC E07 
Bonn Univ. (Germany, F. ae Abe merer ee Inst. 
Aufbau und Test der A ik fuer die 
planaren Driftkammern des US enianre (Con- 
struction and test of the analog electronics for the 
planar drift chambers of the ZEUS detector). 
Diploma Thesis. 

J. Meyer. Mar 90, 39p Rept no. BONN-IR-90-09 

In German. 


The front-end-electronics for the planar drift cham- 
bers. FTD/RTD, of the ZEUS detector, developed by 
Siegen University, has been tested in their perform- 
ance together with a FTD test cell. This cell was oper- 
ated under new high voltage conditions and showed a 
gas gain of G approx.= 1x10 (4) . The electronics, 
consisting of a preamplifier, a 45 m signal cable and a 
postamplifier with the ability of pulse shaping, had to 
be matched to the dynamic input range of the FADS’s. 
This led to a completely new design of the postampli- 
fier. Signal crosstalk in the drift cell can distort the 
original pulse shape and possibly leads to a —— 
trace reconstruction. Measurements of the crosstal 
showed a 10% effect, that can be reduced by a pas- 
sive crosstalk compensation to less than 5%. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081210.) 


053,194 
TIB/B90-81211/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 
many, F.R.). 
Untersuchung von Resonanzproduktion in den 
Reaktionen gamma gamma -> pi (0) pl (0). - (0) 
eta mit dem JADE-Detektor. (Study of resonance 
production in the reactions gamma gamma -> pi 
(0) pi (0) , pi (0) eta with the JADE detector). 

iploma 
T. Oest. Mar 90, 78p Rept no. DESY-F22-90-01 
In German. 


With the JADE detector the two-photon reactions 
gamma gamma -> pi (0) pi (0) , pi (0) eta -> gamma 
gamma gamma gamma were studied. The measure- 
ment with ar: integrated luminosity of 150 (pb) (-1) was 
iormed at a mean beam e of 18 GeV. Ob- 
served were the tensor mesons f sub 2 (1270) and a 
sub 2 (1320), as well as the scalar resonance a sub 0 
(980). For the f sub 0 (975) and the f sub 4 (2030) 
limits of the gamma gamma widths were deter- 
mined. In the following the results of the measurement 
are given (at the resonances with spin 2 and 4 100% 
helicity 2 production was assumed: Gamma sub 
— gamma (lambda=2) (f sub 2 )=3.19 +or- sub 
(0.22) keV, Gamma sub gamma gamma 
(lambda=2) (a sub 2 )=1.01 +or- 0.14 +or- 0.22 
keV, Gamma sub gamma gamma (a sub 0 )=0.28 
+or- 0.04 +or- 0.10 keV /BR(a sub 0 -> pi (0) eta ), 
Gamma sub gamma gamma (f sub 0 )<0. 61 keV (95% 
c.l.), and Gamma sub gamma gamma (lambda=-2) (f 
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PHYSICS 
General 


sub 4 )<1.1 keV (95% c.I.). The angular distribution of 
the pions from the decay of the f sub 2 (1270) is well 
compatible with complete helicity-2 production. The 
helicity amplitude could be because of the influence of 
interference effects only given in ona 
possible spin-O0 background. For the first time with the 
JADE detector cross sections for the process gamma 
gamma -> pi (0) pi (0) at invariant masses between 2 
and 3.5 GeV/c (2) could be determined. The measured 
values lie by one order of magnitude above QCD cal- 
culations of Brodsky and Lepage. The comparison with 
measured cross sections for pi (+) pi (-) -production 
suggests the assumption that the cross section is still 
affected branches of the f sub 2 (1270). (orig.). 


(Copyright (c) 1990 by FIZ. Citation no. 90:081211.) 
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TIB/B90-81212/GAR PC E09 
Elektronen-Synchrotron, Hamburg (Ger- 

many, F.R.). 

Messung der 2-Photon-Produktion von rho (0) 

omega mit dem JADE-Detektor bei PETRA. (Meas- 

urement of the 2-photon production of rho (0) 

eee 


Diploma Thesis. 
A. Wegner. Mar 90, 70p Rept no. DESY-F22-90-02 
In German. 


With the JADE detector the 2-photon production of the 
vector-meson pair tho (0) was studied. The 
measurement with an integrated luminosity of 224 (pb) 
(-1) was performed at a mean beam energy of 18 GeV. 
Both the cross section sigma sub( gamma gamma -> 
omega pi (+) pi (-) ) in dependence on gamma 
gamma c.m. energy W sub ao gamma and for W 
sub gamma gamma >1.5 GeV the contribution with 
intermediate rho (0) production to this cross section 
were determined. For smaller gamma gamma energies 
no rho (0) contribution could be determined, because 
this rai lies below the threshold for rho (0) 
and no from the phase space distinguishable rho (0) 
signal in the invariant pi (+) pi (-) mass occurs. But in 
this range the measured cross section sigma sub( 
gamma gamma -> omega pi (+) pi (-) ) is extensively 
exhausted by the expected contribution of the reaction 
oo ->a sub 2 (1320)-> omega pi gd As 
cen eneinn  cmaanan tthe eT 
gamma o2 mma -> omega pi (+) pi (-) ) i ated by 
RGUS and TPC/ gamma gamma in the W sub 

—_— gamma range around 1.9 GeV cannot be con- 

irmed in this measurement. In this range the cross 
section measured in this analysis lies significantly 
below the measurements of these experiments, while 
in the remaining W sub gamma gamma range all three 
measurements agree within the errors. The compari- 
son of the measured cross section with the t-channel 
factorization model and the q anti q q anti q model 
shows that both models are abie to describe the data. 
The increase of the cross section around 1.9 GeV in 
the measurements of ARGUS and TPC/ gamma 
gamma however leads to discrepancies in comparison 
to these models. (orig.). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90: oeta1ey 
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TIB/B90-81213/GAR PC E09 
Deutsches Elektronen-Synchrotron, Hamburg (Ger- 


many, F.R.). 
U der Reaktion gamma gamma -> 3 pi 
(+) 3 pi (-) mit dem JADE-Detektor bei PETRA. 
(Study of the reaction gamma es 
pi() with the JADE detector at ETRA). 


iploma 
R. Pust. Mar 90, 79p Rept no. DESY-F22-90-03 
In German. 


The reaction gamma gamma ->3 pi (+) 3 pi (-) was 
studied with the JADE detector at a mean c. m. energy 
of ~— 4 GeV and an integrated luminosity of 221 (pb) (- 
1) . The topological cross section sigma ( gamma 
gamma ->3 pi (+) 3 pi (-)) was Gienued for gamma 
gamma energies between 1.5 GeV and 5.5 GeV. The 
cross section reaches after a steep increasing at 2 
GeV a maximal value of about 5 nb and decreases 
above 3 GeV. The preliminary results of ARGUS and 
CELLO show the same slope. The values measured by 
ARGUS however lie systematically by some standard 
deviations higher. In the 3 pi (+) 3 pi (-) channel a high 
rho (0) production rate was observed (in the mean 1.4 
rho (0) mesons per event). Above the kinematical rho 
ae 
two rho (0) mesons per event are observed. The rho 
(0) rate reaches for gamma gamma energies between 
3 and 4 GeV a minimum of 0.8 and increases above 4 
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General 


GeV to 1.6. For the cross section of the reaction 

ma gamma -> rho (0) rho (0) pi (+) pi (-) upper 
imits were determined. Because no direct hints for the 
resonance rho (1700) were observed, about the reac- 
tion gamma gamma -> rho (0) rho (1700) no concrete 
statements can be made. in the events selected for 
the 3 pi (+) 3 pi (-) analysis the Bose-Einstein correla- 
tions of equally charged pions was observed. (orig./ 
HSI). (Copyright (c) 1990 by FIZ. Citation no. 
90:081213.) 


053,197 

TIB/B90-81215/GAR PC E07 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Quantum instability in the kicked rotator with rank- 
one perturbation. 

B. Milek, and P. Seba. Mar 90, 10p Rept no. GSI-90- 
17(prep) 


We show that the quasi-energy spectrum of the kicked 
quantum rotator with rank-one perturbation is singular- 
ly continous under certain conditions. The exotic 
quasi-energy eigenstates, given analytically within this 
model, are calculated in a basis of 2x10 (6) rotator 
states and their self-similarity property is demonstrat- 
ed. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081215.) 
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MIC-90-03098/GAR PC E07/MF E01 
Inland Waters Directorate, Ottawa (Ontario). Water 
Planning and Management Branch. 

Municipal water rates in Canada, 1986: Current 
practices and prices. 

Social science series no. 21. 

D. M. Tate. c1989, 22p SSC-EN 36-507/21E, ISBN- 
0-662-16814-3 


Presents an analysis of municipal water rates charged 
to residential and commercial water users in Canada. 
The purposes of the paper are to examine the types of 
water rate schedules in use, to compile both the unit 
prices and the total prices of water paid by consumers 
across Canada, and to evaluate current practices 
against some commonly accepted criteria for the oper- 
ation of municipal water systems. 
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AD-A222 816/1/GAR PC A03/MF A01 
Foreign Technology Div., Wright-Patterson AFB, OH. 
Space Flight Undertakings of Present-Day China 
(Photo Captions on 65 Selected Pages). 

30 Apr 90, 11p 

Trans. of Dang Dai Zhong Guo de Hangtian Shiye, 
—* Shehui Kexue Chubanshe, Beiging (China) 


No abstract available. 
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N90-21050/1/GAR 


310 VOL. 90, No. 20 


PC A03/MF A01 


National Aeronautics and Space Administration, 
Washington, DC. 

Partnership: Space Shuttle, Space Science, and 
Space Station. 

P. E. Culbertson, and R. F. Freitag. 1989, 15p NAS 
1.15:102900, NASA-TM-102900 


An overview of the NASA Space Station Pregram func- 
tions, design, and planned implementation is present- 
ed. The discussed functions for the permanently 
manned space facility include: (1) development of new 
technologies and related commercial products; (2) ob- 
servations of the Earth and the universe; (3) provision 
of service facilities for resupply, maintenance, upgrade 
and repair of payloads and spacecraft; (4) provision of 
a transportation node for stationing, processing and 
dispatching payloads and vehicles; (5) provision of 
manufacturing and assembly facilities; (6) provision of 
a storage depot for parts and payloads; and (7) provi- 
sion of a staging base for future space endeavors. The 
fundamental concept for the Space Station, as given, 
is that it be designed, operated, and evolved in re- 
sponse to a broad variety of scientific, technological, 
and commercial user interests. The Space Shuttle’s 
role as the principal transportation system for the con- 
struction and maintenance of the Space Station and 
the servicing and support of the station crew is also 
discussed. 


053,201 
N90-21345/5/GAR 

(Order as N90-21313/3/GAR, PC A20/MF 

A03) 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
SIRTF in High Earth Orbit. 
M. W. Werner, W. F. Brooks, L. A. Manning, and P. 
Eisenhardt. Oct 89, 25p 
In Its Proceedings of the Third Infrared Detector Tech- 
nology Workshop p 387-400. 


The goals, requirements and operation of the Space 
Infrared Telescope Facility (SIRTF) are discussed. 
Emphasis is upon an analysis of the options of high 
and low earth orbits for the mission. The consensus 
was that the high earth orbit offers significant scientific 
and engineering advantages for SIRTF. 


Extraterrestial Exploration 


053,202 

PB90-254525 Not available NTIS 
National Inst. of Standards and Technology (NML), 
Boulder, CO. Quantum Physics Div. 

Apollo Retroreflector Arrays Revisited: A Lunar 
Beaconed Array. 

Final rept. 

J. E. Faller. 1990, 4p 

Pub. in AIP (American Institute of Physics) Conference 
Proceedings 202, Physics and Astrophysics from a 
Lunar Base, NASA (National Aeronautics and Space 
Administration) Workshop (ist), Stanford, CA., May 
19-20, 1989, p153-156 1990. 


A suggestion was made to take advantage of the pro- 
posed lunar base by locating, at any earthward-facing 
lunar base, a new Apollo-type retroreflector array to- 
gether with an earth-pointing laser beacon. The latter 
would greatly simplify guiding on this site by the ground 
stations. The retroreflector array would be similar to 
those placed at the Apollo sites. 


Manned Spacecraft 
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N90-21001/4/GAR 
European Office of Aerospace Research and Develop- 
ment, FPO New York 09510. 

HOTOL Structures and Materials at British Aero- 
space, Warton, UK. 

J. G. R. Hansen. 11 Oct 89, 14p EOARD-LR-90-001 


PC A03/MF A01 


HOTOL is British Aerospace’s concept for a single- 
Stage-to-orbit, horizontal take-off and landing aero- 
space plane. Categories of advanced structural mate- 
rials for HOTOL are summarized and where on the 
structure these materials would be utilized is shown. 
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N90-21036/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Probabilistic Modeling for Simulation of Aerody- 
namic Uncertainties in oo gar Systems. 

A. Hamed. Dec 89, 28p NAS 1.15:102472, ICOMP- 
89-32, NASA-TM-102472 

NASA ORDER C-99066-G 


The numerical simulation of the probabilistic aerother- 
modynamic response of propulsion system compo- 
nents to randomness in their environment was ex- 
plored. The reusable rocket engine turbopumps were 
selected as an example because of the severe cryo- 
genic environment in which they operate. The thermal 
and combustion instabilities, coupled with the engine 
thrust requirements from start up to shut down, lead to 
randomness in the flow variables and uncertainties in 
the aerodynamic loading. The probabilistic modeling of 
the turbopumps aerodynamic response was accom- 
plished using the panel method coupled with fast prob- 
ability integration methods. The aerodynamic re- 
sponse in the form of probabilistic rotor blades and 
splitter loading were predicted and the results present- 
ed for specified flow coefficient and rotor preswirl vari- 
ance. Possible future applications of the aerothermo- 
dynamic probabilistic modeling in engine transient sim- 
ulation, condition monitoring and engine life prediction 
are briefly discussed. 


053,205 
N90-21059/2/GAR PC A05/MF A01 
Northeastern Univ., Boston, MA. 

Mechanistic Model for Catalytic Recombination 
During Aerobraking Maneuvers. 

Final Report. 

R. J. Willey. 30 Nov 89, 88p NAS 1.26:185611, 
NASA-CR-185611 

Contract NAG9-314 


Several mechanistic models are developed to predict 
recombination coefficients for use in heat shield 
design for reusable surface insulation (RSI) on aero- 
braking vehicles such as space shuttles. The models 
are applied over a temperature range of 300 to 1800 K 
and a stagnation pressure range of 0 to 3,000 Pa. A 
four parameter model in temperature was found to 
work best; however, several models (including those 
with atom concentrations at the surface) were also in- 
vestigated. Mechanistic models developed with atom 
concentration terms may be applicable when sufficient 
data becomes available. The requirement is shown for 
recombination experiments in the 300 to 1000 K and 
1500 to 1850 K temperature range, with deliberate 
concentration variations. 


053,206 

N90-21062/6/GAR PC A23/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA/DOD Controls-Structures Interaction Tech- 
nology 1989. 

J. R. Newsom. Aug 89, 543p NAS 1.55:3041, L- 
16602, NASA-CP-3041 

Conference Held in San Diego, CA, 29 Jan-2 Feb 
1989; Sponsored by NASA Langley Research Center, 
Hampton, VA and Wright Research Development 
Center, Wright-Patterson AFB, OH. 


No abstract available. 
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N90-21065/9/GAR 

(Order as N90-21062/6/GAR, PC A23/MF 

A03) 

Martin Marietta Aerospace, Denver, CO. Denver Div. 
Pacoss Program Status and Results. 
K. E. Richards. Aug 89, 35p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structure Interaction Technology 1989 p 31-65. 


Future large space systems (LSS), both civilian and 
military, will have performance objectives which re- 
quire stringent pointing accuracies, relatively fast retar- 
geting times, short settling times, accurate dynamic 
shape requirements, or combinations thereof. Many of 
these structures will be large but lightweight and will 
exhibit a dense, low-frequency modal spectrum with 
significant content within the control bandwidth. Al- 
though it is possible in principle to achieve structural 
vibration control with purely active means, experience 
with complex structures has shown that the realities of 





plant model inaccuracies and real sensor and actuator 
dynamics frequently combine to produce disappointing 
results. It was shown that a combination of passive 
and active control will result in a simpler system which 
can be expected to be more reliable and less expen- 
sive than a corresponding system utilizing active con- 
trol exclusively. The goals of the Passive and Active 
Control of Space Structures (PACOSS) program con- 
sist of a thorough investigation of the relative roles of 
Passive active vibration control, and the development 
of validated means of vibration control. The program 
approach, representative system article, dynamic test 
article, and test status and results are outlined. 


053,208 
N90-21066/7/GAR 
(Order as N90-21062/6/GAR, PC A23/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Vibration Isolation Versus Vibration Compensa- 
tion on Multiple Payload Platforms. 
S. W. Sirlin. Aug 89, 15p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 67-81. 


There are many future science instruments with high 
SS pointing (sub microradian) requirements. 

© build a separate spacecraft for each payload is pro- 
hibitively expensive, especially as not all instruments 
need to be in space for a long duration. Putting multiple 
payloads on a single basebody that supplies power, 
communications, and orbit maintenance is cheaper, 
easier to service, and allows for the spacecraft bus to 
be reused as new instruments become available to re- 
place old instruments. Once several payloads are 
mounted together, the articulation of one may disturb 
another. The situation is even more extreme when the 
basebody serves multiple purposes, such as space 
station which has construction, satellite servicing, and 
man motion adding to the disturbance environment. 
The challenge then is to maintain high performance at 
low cost in a multiple payload environment. The goal is 
to supply many future science instruments with high 
performance pointing (sub microradian). The options 
are independent spacecraft for each payload (expen- 
sive); or multiple payloads on a single basebody 
(cheaper, easier to service, basebody reusable for 
several short duration payloads). The problems are 
one payload can disturb another, and other activities 
create large disturbances (construction, satellite serv- 
icing, and man motion). 


053,209 
N90-21068/3/GAR 

(Order as N90-21062/6/GAR, PC A23/MF 

A03) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Controlled Multibody Dynamics Simulation for 
Large Space Structures. 
J. M. Housner, S. C. Wu, and C. W. Chang. Aug 89, 
19p 
In Its NASA/DOD Controls-Structures Interaction 
Technology 1989 p 91-109. 


Multibody dynamics discipline, and dynamic simulation 
in control structure interaction (CSI) design are dis- 
cussed. The use, capabilities, and architecture of the 
Large Angle Transient Dynamics (LATDYN) code as a 
simulation tool are explained. A generic joint body with 
various types of hinge connections; finite element and 
element coordinate systems; results of a flexible beam 
spin-up on a piane; mini-mast deployment; space 
crane and robotic slewing manipulations; a potential 
CSI test article; and multibody benchmark experiments 
are also described. 


053,210 
N90-21070/9/GAR 

(Order as N90-21062/6/GAR, PC ow 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Nonlinear and Distributed Parameter Models of the 
Mini-Mast Truss. 
L. W. Taylor. Aug 89, 21p 
In Its NASA/DOD Controls-Structures Interaction 
Technology 1989 p 131-150. 


Large spacecraft such as Space Station Freedom 
employ large trusses in their construction. The struc- 
tural dynamics of such trusses often exhibit nonlinear 
behavior and little damping which can impact signifi- 
cantly the performance of control systems. The Mini- 
MAST truss was constructed to research such struc- 


tural dynamics and control systems. The Mini-MAST 
truss is an object of study for the guest investigator 
program as part of NASA’s controls-structures interac- 
tion program. The Mini-MAST truss is deployable and 
about 65 ft ore Although the bending characteristics 
of the Mini-MAST truss are essentially linear, the angu- 
lar deflection under torsional loading has exhibited sig- 
nificant hysteresis and nonlinear stiffness. It is the pur- 
pose to develop nonlinear and distributed parameter 
models of the truss and to compare the model 

ics with actual measurements. Distributed parameter 
models have the advantage of requiring fewer model 
parameters. A tangent function is used to describe the 
nonlinear stiffness in torsion, partiy because of the 
convenience of its easily expressed inverse. Hysteretic 
slip elements are introduced and extended to a contin- 
uum to account for the observed hysteresis in torsion. 
The contribution of slipping to the structural damping is 
analyzed and found to be strongly dependent on the 
applied loads. Because of the many factors which 
affect the damping and stiffness in a truss, it is risky to 
assume linearity. 


053,211 
N90-21071/7/GAR 
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A03) 
Lawrence Livermore National Lab., CA. 
Distributed Finite-Element Modeling and Control 
Approach for Large Flexible Structures. 
K. D. Young. Aug 89, 11p 
In NASA, Langley Research Center, NASA/DOD Con- 
— Interaction Technology 1989 p 151- 
161. 


An unconventional framework is described for the 
design of decentralized controllers for large flexible 
structures. In contrast to conventional control system 
design practice which begins with a model of the open 
loop plant, the controlled plant is assembled from con- 
trolled components in which the modeling phase and 
the control design phase are integrated at the compo- 
nent level. The developed framework is called con- 
trolled component synthesis (CCS) to reflect that it is 
motivated by the well developed Component Mode 
Synthesis (CMS) methods which were demonstrated 
to be effective for solving large complex structural 
analysis problems for almost three decades. The 
design philosophy behind CCS is also closely related 
to that of the subsystem decomposition approach in 
decentralized control. 


053,212 
N90-21072/5/GAR 
(Order as N90-21062/6/GAR, PC A23/MF 


A03) 
Alabama Univ. in Huntsville. 
Effective Techniques for the Identification and Ac- 
commodation of Disturbances. 
C. D. Johnson. Aug 89, 18p 
In NASA, Langley Research Center, NASA/DOD Con- 
- rrccaa, Interaction Technology 1989 p 163- 
180. 


The successful control of dynamic systems such as 
space stations, or launch vehicles, requires a control- 
ler design methodology that acknowledges and ad- 
dresses the disruptive effects caused by external and 
internal disturbances that inevitably act on such sys- 
tems. These disturbances, technically defined as un- 
controllable inputs, typically vary with time in an uncer- 
tain manner and usually cannot be directly measured 
in real time. A relatively new non-statistical technique 
for modeling, and (on-line) identification, of those com- 
plex uncertain disturbances that are not as erratic and 
capricious as random noise is described. This tech- 
nique applies to multi-input cases and to many of the 
practical disturbances associated with the control of 
space stations, or launch vehicles. Then, a collection 
of smart controller design techniques that allow con- 
trolled dynamic systems, with possible multi-input con- 
trols, to accommodate (cope with) such disturbances 
with extraordinary effectiveness are associated. These 
new smart controllers are designed by non-statistical 
techniques and typically turn out to be unconventional 
forms of dynamic linear controllers (compensators) 
with constant coefficients. The simplicity and reliability 
of linear, constant coefficient controllers is well-known 
in the aerospace field. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Modeling and Control of Flexible Space Platforms 
with Articulated 

P. C. Graves, and S. M. Joshi. Aug 89, 30p 

In Its NASA/DOD Controls-Structures Interaction 
Technology 1989 p 181-210. 


The first steps in developing a methodology for space- 
craft control-structure interaction (CSI) optimization 
are identification and classification of anticipated mis- 
sions, and the development of tractable mathematical 
models in each mission class. A mathematical model 
of a generic large flexible space platform (LFSP) with 
multiple i pointed rigid payloads is con- 
sidered. The objective is not to develop a general pur- 
pose numerical simulation, but rather to develop an 
analytically tractable mathematical model of such 
composite systems. The equations of motion for a 
single payload case are derived, and are linearized 
about zero steady-state. The resulting model is then 
extended to include multiple rigid payloads, yielding 
the desired analytical form. The mathematical models 
developed clearly show the internal inertial/elastic 
couplings, and are therefore suitable for analytical and 
numerical studies. A simple decentralized control law 
is proposed for fine pointing the payloads and LFSP 
attitude control, and simulation results are presented 
for an example problem. The decentralized controller 
is shown to be adequate for the example problem 
chosen, but does not, in general, guarantee stability. A 
centralized dissipative controller is then proposed, re- 
quiring a a form of the composite system 
equations. h a controller guarantees robust closed 
loop stability despite unmodeled elastic dynamics and 
parameter uncertainties. 


053,214 
N90-21074/1/GAR 
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A03) 

National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Detection of Potential Space Station Control/ 
Structure Interaction with CO-St-in. 
K. Carney, R. Graham, D. Kyr, and P. A. Blelloch. 
Aug 89, 18p 
In NASA, Langley Research Center, NASA/DOD Con- 
_— Interaction Technology 1989 p 211- 


The NASA Lewis Research Center is concerned with 
the potential of interaction between space station con- 
trollers and the solar PV array structures. The models 
required to handle this problem are very large, and 
automated were developed for the transfer of 
data between structural dynamic and control system 
analysis software. These methods emphasize the 
need to achieve accurate coupled analysis results 
while — as small a model as possible. Specific 
tools which help the analyst in this regard include 
modal order techniques, the use of mode acceleration 
to calculate internal loads and stresses and the trans- 
fer of Craig-Bampton components to reduce problems 
associated with modal sufficiency. These techniques 
were applied to a space station model with 366 modes 
below 1 Hz. Attitude control, and alpha and beta joint 
control were simulated. The inclusion of alpha and 
beta joint controllers is important when examining 
overall space station dynamics. An initial choice of 
control parameters does indicate a potential for con- 
trol/structure interaction during reboost. As expected 
this is exacerbated by increasing the rate gain and de- 
creasing the hysteresis of the reaction control system 
(RCS) in order to improve rigid body performance. 


053,215 
N90-21075/8/GAR 

(Order as N90-21062/6/GAR, PC ow 
wren Wright Aeronautical Labs., Wright-Patterson 
AFB, OH. 
Optimization of the Structural and Control System 
for Lss with Reduced-Order Model. 
N. S. Khot. Aug 89, 11p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 229- 
239. 


The objective is the simultaneous design of the struc- 
tural and control system for space structures. The min- 
imum weight of the structure is the objective function, 
and the constraints are placed on the closed loop dis- 
tribution of the frequencies and the damping param- 
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eters. The controls approach used is linear quadratic 
regulator with constant feedback. A reduced-order 
control system is used. The effect of uncontrolled 
modes is taken into consideration by the model error 
sensitivity suppression (MESS) technique which modi- 
fied the weighting parameters for the control forces. 
For illustration, an ACOSS-FOUR structure is designed 
for a different number of controlled modes with speci- 
fied values for the closed loop damping parameters 
and frequencies. The dynamic response of the opti- 
mum designs for an initial disturbance is compared. 
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N90-21076/6/GAR 

(Order as N90-21062/6/GAR, PC — 

03) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Computational Architecture for Integrated Con- 
trols and Structures Design. 
W. K. Belvin, and K. C. Park. Aug 89, 20p 
In Its NASA/DOD Controls-Structures Interaction 
Technology 1989 p 241-260. 


To facilitate the development of control structure inter- 
action (CSI) design methodology, a computational ar- 
chitecture for interdisciplinary design of active struc- 
tures is presented. The emphasis of the computational 
procedure is to exploit existing sparse matrix structural 
analysis techniques, in-core data transfer with control 
synthesis programs, and versatility in the optimization 
methodology to avoid unnecessary structural or con- 
trol calculations. The architecture is designed such 
that all required structure, control and optimization 
analyses are performed within one program. Hence, 
the optimization strategy is not unduly constrained by 
cold starts of existing structural analysis and control 
synthesis packages. 


053,217 


N90-21077/4/GAR 

(Order as N90-21062/6/GAR, PC AD 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
Controller Reduction for Effective Interdiscipli- 
nary Design of Active Structures. 
M. J. Balas, and R. Quan. Aug 89, 10p 
In NASA, Langley Research Center, NASA/DOD Con- 
—_— Interaction Technology 1989 p 261- 


Control problems of large aerospace structures are in- 
trinsically interdisciplinary and require strategies which 
address the complete interaction between flexible 
structures, electromechanical actuators and sensors, 
and feedback control algorithms. Current research and 
future directions which will require an interdisciplinary 
team effort in dynamics, control and optimization of 
such structures are being surveyed. It is generally 
agreed that the dynamics of space structures require 
large scale discrete modeling, resulting in thousands 
of discrete unknowns. Proven control strategies, on 
the other hand, employ a low order controlier that is 
based on a reduced order model of structures. Integra- 
tion of such low order controllers and large scale dy- 
namics models often leads to serious deterioration of 
the closed loop stability margin and even instability. To 
alleviate this stability deterioration while low order con- 
trollers remain effective, the following approach was 
investigated: (1) retain low order controllers based on 
reduced order models of structures as the basic con- 
trol strategy; (2) introduce a compensator that will di- 
rectly account for the deterioration of stability margin 
due to controller-structure integration; and (3) assess 
overall performance of the integrated control structure 
system by developing measures of suboptimality in the 
combination of (1) and (2). The benefits include: sim- 
plicity in the design of basic controllers, thus facilitating 
the optimization of structure control interactions; in- 
creased understanding of the roles of the compensa- 
tor so as to modify the structure as well as the basic 
controller, if necessary, for improved performance; 
and adaptability to localize controllers by viewing the 
compensator as a systems integration filter. 


053,218 


N90-21078/2/GAR 
(Order as N90-21062/6/GAR, PC A23/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 


312 VOL. 90, No. 20 


Recent Experience in Simultaneous Control-Struc- 
ture Optimization. 
M. Salama, R. Ramaker, and M. Milman. Aug 89, 


13p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 271- 
283. 


To show the feasibility of simultaneous optimization as 
design procedure, low order problems were used in 
conjunction with simple control formulations. The nu- 
merical results indicate that simultaneous optimization 
is not only feasible, but also advantageous. Such ad- 
vantages come at the expense of introducing com- 
plexities beyond those encountered in structure opti- 
mization alone, or control optimization alone. Exam- 
ples include: larger design parameter space, optimiza- 
tion may combine continuous and combinatoric varia- 
bles, and the combined objective function may be non- 
convex. Future extensions to include large order prob- 
lems, more complex objective functions and con- 
straints, and more sophisticated control formulations 
will require further research to ensure that the addition- 
al complexities do not outweigh the advantages of si- 
multaneous optimization. Some areas requiring more 
efficient tools than currently available include: multiob- 
jective criteria and nonconvex optimization. Efficient 
techniques to deal with optimization over combinatoric 
and continuous variables, and with truncation issues 
for structure and control parameters of both the model 
aon as well as the design space need to be devel- 
oped. 


053,219 
N90-21079/0/GAR 
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A03) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Survey of Experiments and Experimental Facilities 
for Active Control of Flexible Structures. 
D. W. Sparks, G. C. Horner, J. Juang, and G. Klose. 
Aug 89, 31p 
In Its NASA/DOD Controls-Structures Interaction 
Technology 1989 p 285-315. 


A brief survey of large space structure control related 
experiments and facilities was presented. This survey 
covered experiments performed before and up to 
1982, and those of the present period (1982-...). Final- 
ly, the future planned experiments and facilities in sup- 
port of the control-structure interaction (CSI) program 
were reported. It was stated that new, improved 
ground test facilities are needed to verify the new CSI 
design techniques that will allow future space struc- 
tures to perform planned NASA missions. 
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N90-21080/8/GAR 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
NASA CSI Suspension Methods Overview. 
S. E. Woodard, and V. M. Cooley. Aug 89, 17p 
In Its NASA/DOD Controls-Structures Interaction 
Technology 1989 p 317-333. 


New suspension techniques will be necesary for 
ground testing the flexible spacecraft anticipated in 
NASA’s future space activity. The most complex 
spacecraft involve nonlinear maneuvering (i.e., large 
angle slewing) with articulating substructures such as 
remote manipulating systems. The NASA control- 
structure interaction (CSI) ground test method team 
has begun researching and developing methodology 
to suspend the future class of spacecraft. This over- 
view describes the work completed thus far. The re- 
search objective and technical approach will be pre- 
sented first. Second, will be a suspension device over- 
view followed by an assessment of existing hardware. 
Two different mechanical zero-spring-rate mecha- 
nisms will be compared for optimal performance. Next, 
will be a description of how existing hardware can be 
evolved to meet more general suspension require- 
ments. A comparison of suspending articulating struc- 
tures overhead vs underneath will follow. After a few 
experimental results from the zero-spring-rate mecha- 
nism/air suspension cart will be concluding remarks 
and future work. 
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N90-21083/2/GAR 
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Texas A and M Univ., College Station. 

CSI Sensing and Control: Analytical and Experi- 
mental Results. 

J. L. Junkins, T. C. Pollock, and Z. H. Rahman. Aug 
89, 23p 

In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 363- 
385. 


Recent work on structural identification and large- 
angle maneuvers with vibration suppression was pre- 
sented. The recent work has sought to balance struc- 
tural and controls analysis activities by involving the 
analysts directly in the validation and experimental as- 
pects of the research. Some new sensing, actuation, 
system identification, and control concepts were suc- 
cessfully implemented. An overview of these results is 
given. 
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Jet Propulsion Lab., Pasadena, CA. 
Experimental Evaluation of Active-Member Con- 
trol of Precision Structures. 
J. Fanson, G. Blackwood, and C. Chu. Aug 89, 24p 
In NASA, Langley Research Center, NASA/DOD Con- 
eo Interaction Technology 1989 p 387- 
410. 


The results of closed loop experiments that use piezo- 
electric active-members to control the flexible motion 
of a precision truss structure are described. These ex- 
periments are directed toward the development of 
high-performance structural systems as part of the 
Control/Structure Interaction (CSI) program at JPL. 
The focus of CSI activity at JPL is to develop the tech- 
nology necessary to accurately control both the shape 
and vibration levels in the precision structures from 
which proposed large space-based observatories will 
be built. Structural error budgets for these types of 
structures will likely be in the sub-micron regime; opti- 
cal tolerances will be even tighter. In order to achieve 
system level stability and local positioning at this level, 
it is generally expected that some form of active con- 
trol will be required. 
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National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Controls, Astrophysics, and Structures Experi- 
ment in Space (CASES). 
H. B. Waites, and J. P. Sharkey. Aug 89, 15p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 411- 
425. 


As the size and performance requirements of future 
NASA and DOD spacecrafts and payloads tend to in- 
crease, the associated control systems that must 
effect these requirements tend to interact with the ve- 
hicle’s structural dynamics. Some of the Control Struc- 
ture Interaction (CSI) issues are being addressed in a 
flight experiment which is entitled CASES (Controls, 
Astrophysics and Structures Experiment in Space). As 
one of the first CSI flight experiments, the main em- 
phasis for CASES is to provide a test bed for validating 
CSI developments and simultaneously, to pave the 
way for subsequent CSI experiments and science mis- 
sions by establishing precedents for flight qualifying 
Large Space Structures (LSS)-class spacecraft. In ad- 
dition, CASES provides an opportunity to obtain data 
bases for in-space controls and structures experi- 
ments and, at the same time, to gather hard x ray data 
from pertinent galactic sources. 
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In-House Experiments in Large Space Structures 
at the Air Force Wright Aeronautical Laboratories 
ey Dynamics Laboratory. 
a — U. Ozguner, and S. Yurkovich. Aug 

, 19p 
In NASA, Langley Research Center, NASA/DOD Con- 
— Interaction Technology 1989 p 523- 


The Flight Dynamics Laboratory is committed to an in- 
house, experimental investigation of several technical 
areas critical to the dynamic performance of future Air 
Force large space structures. The advanced beam ex- 
periment was successfully completed and provided 
much experience in the implementation of active con- 
trol approaches on real hardware. A series of experi- 
ments is under way in evaluating = test methods 
on the 12 meter trusses with significant passive damp- 
ing. Ground simulated zero-g response data from the 
undamped truss will be compared directly with true 
zero-g flight test data. The performance of several 
leading active control approaches will be measured 
and compared on one of the trusses in the presence of 
pe cot passive damping. In the future, the 

COSS dynamic test article will be set up as a test 
bed for the evaluation of system identification and con- 
trol techniques on a complex, representative structure 
with high modal density and significant passive damp- 


ing. 
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N90-21095/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Global Nonlinear Optimization of Spacecraft Pro- 
tective Structures Design. 

R. A. Mog, J. N. Lovett, and S. L. Avans. Jan 90, 29p 
NAS 1.15:100387, NASA-TM-100387 


The global optimization of protective structural designs 
for spacecraft subject to hypervelocity meteoroid and 
space debris impacts is presented. This nonlinear 
problem is first formulated for weight minimization of 
the space station core module configuration using the 
Nysmith impact predictor. Next, the equivalence and 
uniqueness of local and _— optima is shown using 
properties of convexity. This analysis results in a new 
feasibility condition for this problem. The solution exist- 
ence is then shown, followed by a comparison of opti- 
mization techniques. Finally, a sensitivity analysis is 
presented to determine the effects of variations in the 
systemic parameters on optimal design. The results 
show that global optimization of this problem is unique 
and may be achieved by a number of methods, provid- 
ed the feasibility condition is satisfied. Furthermore, 
module structural design thicknesses and weight in- 
crease with increasing projectile velocity and diameter 
and decrease with increasing separation between 
bumper and wall for the Nysmith predictor. 
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N90-21098/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Cosmic Dust Collection Facility: Scientific Objec- 
tives and Programmatic Relations. 

F. Hoerz, D. E. Brownlee, T. E. Bunch, D. Grounds, 
and E. Grun. Mar 90, 32p NAS 1.15:102160, S-602, 
NASA-TM-102160 


The science objectives are summarized for the Cosmic 
Dust Collection Facility (CDCF) on Space Station Free- 
dom and these objectives are related to ongoing sci- 
ence programs and mission planning within NASA. 
The purpose is to illustrate the potential of the CDCF 
project within the broad context of early solar system 
sciences that emphasize the study of primitive objects 
in state-of-the-art analytical and experimental labora- 
tories on Earth. Current knowledge about the sources 
of cosmic dust and their associated orbital dynamics is 
examined, and the results are reviewed of modern mi- 
croanalytical py ea of extraterrestrial dust par- 
ticles collected on Earth. Major areas of scientific in- 
quiy and uncertainty are identified and it is shown how 
CDCF will contribute to their solution. General facility 
and instrument concepts that need to be pursued are 
introduced, and the major development tasks that are 
needed to attain the scientific objectives of the CDCF 
project are identified. 
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Heavily Loaded Joints for Assembling Aerobrake 
Support Trusses. 

H. Bandel, N. Olsson, and B. Levintov. Mar 90, 111p 
NAS 1.26:181992, NASA-CR-181992 

Contract NAS1-18224 

Prepared for Boeing CO., Seattle, WA. 


The major emphasis was to develop erectable joints 
for large aerobrake support trusses. The truss joints 
must be able to withstand the large forces experienced 
by the truss during the aero-pass, as well as be easily 
assembled and disassembled on orbit by astronauts or 
robots. Other important design considerations include; 
strength, stiffness, and allowable error in strut length. 
Six mechanical joint designs, as well as a seventh joint 
design, where a high strength epoxy is injected to 
make the connection rigid, are presented. 
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National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Effect of Leveling Coatings on the Atomic Oxygen 
Durability of Solar Concentrator Surfaces. 

K. K. roh, T. M. Dever, and W. F. Quinn. Apr 90, 
18p NAS 1.15:102557, NASA-TM-102557 

Presented at the 8th International Conference on Thin 
Films, and the 17th International Conference on Metal- 
lurgical Coatings, San Diego, CA, 2-6 Apr 1990; Spons. 
In Part by Intern. Union for Vacuum Sci., Tech., and 
Appl. And the Amer. Vacuum Society. 


Space power systems for Space Station Freedom will 
be exposed to the harsh environment of low earth orbit 
(LEO). Neutral atomic oxygen is the major constituent 
in LEO and has the potential of severely reducing the 
efficiency of solar dynamic power systems through 
degradation of the concentrator surfaces. Several 
transparent dielectric thin films have been found to 
provide atomic oxygen protection, but atomic oxygen 
undercutting at inherent defect sites is still a threat to 
solar dynamic power system survivability. Leveling 
coatings smooth microscopically rough surfaces, thus 
eliminating potential defect sites prone to oxidation 
attack on concentrator surfaces. The ability of leveling 
coatings to improve the atomic oxygen durability of 
concentrator surfaces was investigated. The applica- 
tion of a EPO-TEK 377 epoxy leveling coating on a 
graphite epoxy substrate resulted in an increase in 
solar specular reflectance, a decrease in the atomic 
oxygen defect density by an order of magnitude and a 
corresponding order of magnitude decrease in the per- 
cent loss of specular reflectance during atomic oxygen 
plasma ashing. 
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National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Thermal Control System Corrosion S ; 

R. Yee, R. A. Folsom, and P. E. Mucha. Feb 90, 55p 
NAS 1.15:102220, A-89226, NASA-TM-102220 


During the development of an expert system for auton- 
omous control of the Space Station Thermal Control 
System (TCS), the thermal performance of the Brass- 
board TCS began to graduaily degrade. This degrada- 
tion was due to filter clogging by metallic residue. A 
study was initiated to determine the source of the resi- 
due and the basic cause of the corrosion. The investi- 

ation focused on the TCS design, materials compat- 
ibility, Ames operating and maintenance procedures, 
and chemical analysis of the residue and of the anhy- 
drous ammonia used as the principal refrigerant. It was 
concluded that the corrosion mechanisms involved 
two processes: the reaction of water alone with large, 
untreated aluminum parts in a high pH environment 
and the presence of chlorides and chloride salts. 
These salts will attack the aluminum oxide layer and 
may enable galvanic corrosion between the aluminum 
and the more noble stainless steel and other metallic 
elements present. Recommendations are made for 
modifications to the system design, the materials used, 
and the operating and maintenance procedures, which 
should largely prevent the recurrence of these corro- 
sion mechanisms. 
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Ultrasonic and Radiographic Evaluation of Ad- 
=_— Aerospace Materials: Ceramic Compos- 
es. 


E. R. Generazio. 1990, 12p NAS 1.15:102540, 

NASA-TM-102540 

Presented at Physics Dept. Seminars, University 

— OH, 11 Apr 1990; Sponsored by John Carroll 
niv. 


Two conventional nondestructive evaluation tech- 
niques were used to evaluate advanced ceramic com- 
posite materials. It was shown that neither ultrasonic 
C-scan nor radiographic imaging can individually pro- 
vide sufficient data for an accurate nondestructive 
evaluation. Both ultrasonic C-scan and conventional 
radiographic imaging are required for preliminary eval- 
uation of these complex systems. The material vari- 
ations that were identified by these two techniques are 
porosity, delaminations, bond quality between la- 
minae, fiber alignment, fiber registration, fiber parallel- 
ism, and processing density flaws. The degree of 
bonding between fiber and matrix cannot be deter- 
mined by either of these methods. An alternative ultra- 
sonic technique, angular power spectrum scanning 
(APSS) is recommended for quantification of this inter- 
facial bond. 


Space Launch Vehicles & Support 
Equipment 
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AD-A222 614/0/GAR PC A05/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

PDWAP - A Preliminary Design and Weights Analy- 
sis Program for Aerospace Vehicles. 

Final technical rept. Oct 87-Dec 88. 

pas Carreiro. Jan 90, 90p Rept no. WRDC-TR-90- 


This is the User’s Manual & Formulation Report for the 
program PDWAP(Preliminary Design and Weights 
Analysis Program). The program runs XT/AT compati- 
ble microcomputers. It is designed to provide a com- 
plete vehicle size summary and weight statement 
based on very rudimentary user inputs, in a very short 
runtime (i.e.: less than 3 minutes). The preliminary 
design phase is based on current trends in hypersonic- 
aerospace vehicles. The weights analysis, based on 
the WAATS code, can be used separately, and can 
handle a wide range of vehicles, such as fighters, 
transport, boosters, shuttles, etc. The program is inter- 
active and menu driven, providing results in minimum 
time and investment. Keywords: Weight analysis; Pre- 
liminary design; Aerospace vehicles; Hypersonic vehi- 
cles; Single stage; Earth to orbit vehicle. (jhd) 
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DE90010745/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Light gas gun system for launching building mate- 
rial into low earth orbit. 

J. W. Hunter, and R. A. Hyde. 3 Jul 89, 17p UCRL- 
99623, CONF-8907118-2 

Contract W-7405-ENG-48 

ASME/AIAA joint propulsion conference (25th), Mon- 
terey, CA (USA), 10-13 Jul 1989. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A vital element for space exploration is the ability to 
place large quantities of building materials into low 
earth orbit. Our calculations indicate this can be done 
using a hydrogen gas gun specifically designed to 
launch metric ton size packages. Atmospheric drag, 
gravity, and the necessity to raise the perigee will re- 
quire a single stage rocket to supply the additional 1-4 
km/sec. We present a launcher design which features 
reliability and low maintenance as well as simplicity. 
The launcher will deliver masses ranging from 1000 kg 
to 4000 kg at velocities between 7.1 km/sec and 4.7 
km/sec respectively. Our system is a straightforward 
tailoring of two stage hydrogen gas gun technology. 
Each system is capable of delivering over 1000 metric 
tons of payload into low earth orbit annually. 3 refs., 9 
figs. 
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(Order as N90-21062/6/GAR, PC A23/MF 

A03) 

Martin Marietta Aerospace, Denver, CO. Denver Div. 
Air-Bearing Weight Offload System for Ground 
Test of Heavy LSS Structures. 
R. B. Rice. Aug 89, 14p 
In NASA, Langley Research Center, NASA/DOD Con- 
ee Interaction Technology 1989 p 335- 


The capability and use of the Gravity Offload Facility 
(GOF) are discussed. Briefly explained are the: truss 
and base casting; carriage assembly; carriage weld- 
ment; vertical lift axis control; lifting cylinder; payload 
gimbal; motion base layout; and control processor. 
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N90-21089/9/GAR 
(Order as N90-21062/6/GAR, PC A23/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
CSI Technology Validation on an LSS Ground Ex- 

iment Facility. 
. J. Wang, and D. B. Eldred. Aug 89, 22p 

In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 475- 
496. 


The test bed developed at JPL for experimental eval- 
uation of new technologies for the control of large 
flexible space structures is described. The experiment 
consists of a flexible spacecraft dynamic simulator, 
sensors, actuators, a microcomputer, and an ad- 
vanced programming environment. The test bed has 
been operational for over a year, and thus far nine ex- 
periments were completed or are currently in progress. 
Several of these experiments were reported at the 
1987 CSI conference, and several recent ones are 
documented in this paper, including high order adapt- 
ive control, non-parametric system identification, and 
mu-synthesis robust control. An aggressive program of 
experiments is planned for the forseeable future. 
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N90-21091/5/GAR 

(Order as N90-21062/6/GAR, PC A23/MF 

A03) 
Astronautics Lab. (AFSC), Edwards AFB, CA. 
Initial Operational Capability of the Astrex Large 
Space Structures Test Bed. 
G. A. Norris. Aug 89, 16p 
In NASA, Langley Research Center, NASA/DOD Con- 
rca, Interaction Technology 1989 p 507- 
22. 


Future DOD, NASA, and SDI space systems will be 
larger than any spacecraft flown before. The econom- 
ics of placing these large space systems (LSS) into 
orbit dictates that they be as low in mass as possible. 
The combination of very large size and relatively low 
mass produces systems which possess little structural 
rigidity. This flexibility causes severe technical prob- 
lems when combined with the precise shape and 
pointing requirements associated with many future 
LSS missions. Development of new control technol- 
ogies which can solve these problems and enable 
future LSS missions is under way, but a test bed is 
needed for demonstration and evaluation of the 
emerging control hardware (sensors and actuators) 
and methodologies. In particular, the need exists for a 
facility which enables both large angle slewing and 
subsequent pointing/shape control of a variety of flexi- 
ble bodies. The Air Force Astronautics Laboratory 
(AFAL) has conceived the Advanced Space Structures 
Technology Research Experiments (ASTREX) facility 
to fill this need. An overview of the ASTREX facility is 
given. 
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N90-21271/3/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Advanced Launch System (ALS): Electrical Actu- 
ation and Power Systems Improve Operability and 
Cost Picture. 

G. R. Sundberg. 1990, 8p NAS 1.15:102547, NASA- 
TM-102547 

Proposed for Presentation at the National Aerospace 
and Electronics Conference, Dayton, OH, 21-25 May 
1990; Sponsored by IEEE. 


To obtain the Advanced Launch System (ALS) primary 
goals of reduced costs and improved operability, there 
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must be significant reductions in the launch operations 
and servicing requirements relative to current vehicle 
designs and practices. One of the primary methods for 
achieving these = is by using vehicle electrical 
power system and controls for all actuation and avion- 
ics requirements. A brief status review of the ALS and 
its associated Advanced Development Program is pre- 
sented to demonstrate maturation of those technol- 
ogies that will help meet the overall operability and 
cost goals. The electric power and actuation systems 
are highlighted as a specific technology ready not only 
to meet the stringent ALS goals (cryogenic field valves 
and thrust vector controls with peak power demands 
to 75 hp), but also those of other launch vehicles, mili- 
tary and civilian aircraft, lunar/Martian vehicles, and a 
multitude of commercial applications. 
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N90-21272/1/GAR PC A01/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Electromechanical Actuation for Thrust Vector 
Control Applications. 

M. E. Roth. 1990, 5p NAS 1.15:102548, E-5359, 
NASA-TM-102548 

Contract NAS3-25799 

Proposed for Presentation at the National Aerospace 
and Electronics Conference (NAECON), Dayton, OH, 
21-25 May 1990; Sponsored by IEEE. 


At present, actuation systems for the Thrust Vector 
Control (TVC) for launch vehicles are hydraulic sys- 
tems. The Advanced Launch System (ALS), a joint ini- 
tiative between NASA and the Air Force, is a launch 
vehicle that is designed to be cost effective, highly reli- 
able and operationally efficient with a goal of reducing 
the cost per pound to orbit. As part of this initiative, an 
electromechanical actuation system is being devel- 
oped as an attractive alternative to the hydraulic sys- 
tems used today. NASA-Lewis is developing and dem- 
onstrating an Induction Motor Controller Actuation 
System with a 40 hp peak rating. The controller will 
integrate 20 kHz resonant link Power Management 
and Distribution (PMAD) technology and Pulse Popula- 
tion Modulation (PPM) techniques to implement Field 
Oriented Vector Control (FOVC) of a new advanced 
induction motor. Through PPM, multiphase variable 
frequency, variable voltage waveforms can be synthe- 
sized from the 20 kHz source. FOVC shows that vary- 
ing both the voltage and frequency and their ratio (V/ 
F), permits independent control of both torque and 
speed while operating at maximum efficiency at any 
point on the torque-speed curve. The driver and the 
FOVC will be microprocessor controlled. For increased 
system reliability, a Built-in Test (BITE) capability will 
be included. This involves introducing testability into 
the design of a system such that testing is calibrated 
and exercised during the design, manufacturing, main- 
tenance and prelaunch activities. An actuator will be 
integrated with the motor controller for performance 
testing of the EMA TVC system. The design and fabri- 
cation of the motor controller is being done by General 
Dynamics Space Systems Division. The University of 
Wisconsin-Madison will assist in the design of the ad- 
vanced induction motor and in the implementation of 
the FOVC theory. A 75 hp electronically controlled dy- 
namometer will be used to test the motor controller in 
all four quadrants of operation using flight type control 
algorithms. Integrated testing of the controller and ac- 
tuator will be conducted at a facility yet to be named. 
bs _ system described above is discussed in 
etail. 
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N90-21479/2/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Environmental Projects, Volume 11. Environmental 
Assessment: Addition to Operations Building, 
Mars Site. 

15 Feb 90, 69p NAS 1.26:186449, NASA-CR-186449 
Contract NAS7-918 


PC A04/MF A01 


An Environmental Assessment was performed of the 
proposed addition to building G-86 at the Mars Site, 
which will provide space for new electronic equipment 
to consolidate the Deep Space Network (DSN) support 
facilities from other Goldstone Deep Space Communi- 
cation Complex (GDSCC) sites at the Mars Site, and 
will include a fifth telemetry and command group with 
its associated link monitor, control processor, and op- 
erator consoles. The addition of these facilities will in- 
crease the capability of the DSN to support future so- 
phisticated NASA spacecraft missions such as the 
International Solar and Terrestrial Physics (ISTP) Pro- 
gram. The planned construction of this building addi- 


tion requires an Environmental Assessment (EA) doc- 
ument that records the existing environmental condi- 
tions at the Mars Site, that analyzes the environmental 
effects that possibly could be expected from the con- 
struction and use of the new building addition, and that 
recommends measures to be taken to mitigate any 
possible deleterious environmental effects. 
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N90-21480/0/GAR 

Jet Propulsion Lab., Pasadena, CA. 

Environmental Projects, Volume 10. Environmental 

— New 34-Meter Antenna at APOLLO 
te. 

15 Jan 90, 82p NAS 1.26:186448, NASA-CR-186448 

Contract NAS7-918 


PC A05/MF A01 


The Goldstone Deep Space Communications Com- 
plex (GDSCC) is part of NASA’s Deep Space Network 
(DSN), one of the world’s largest and most sensitive 
scientific telecommunications and radio navigation 
networks. A detailed description of the GDSCC is pre- 
sented. At present the Venus Station has an unused 9- 
meter antenna and a 26-meter (85 ft) antenna known 
as DSS-13. Construction of a new 34-meter (111.5 ft) 
antenna at the Venus site is under way to replace the 
present DSS-13 26-meter antenna. The proposed con- 
struction at the Apollo Site of a new, high efficiency, 
34-meter, multifrequency beam waveguide-type anten- 
na to replace the aging, 20-year old, DSS-12 34-meter 
antenna located at the Echo Site is analyzed. This new 
34-meter antenna, to be constructed at the Apollo Site 
and to be known as DSS-18, will be of a design similar 
to the new DSS-13 34-meter antenna now being con- 
structed at the Venus Site. When the new 34-meter 
antenna is completed and operational at the Apollo 
Site (planned for 1993), the old DSS-12 34-meter an- 
tenna at the Echo Site will be decommissioned, dis- 
mantled, and removed. 


Space Safety 
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N90-21108/7/GAR PC A06/MF A01 

Texas A and M Univ., College Station. 

Radiological Assessment of Nuclear Power and 

— Operations Near Space Station Free- 
lom. 

Contract Report, Jan. 1988 - Jan. 1990. 

W. E. Bolch, J. K. Thomas, K. L. Peddicord, P. 

Nelson, and D. T. Marshall. Mar 90, 115p NAS 

1.26:185185, NASA-CR-185185 

Contract NAG3-944 


Scenarios were identified which involve the use of nu- 
clear power systems in the vicinity of Space Station 
Freedom (SSF) and their radiological impact on the 
SSF crew was quantified. Several of the developed 
scenarios relate to the use of SSF as an evolutionary 
transportation node for lunar and Mars missions. In 
particular, radiation doses delivered to SSF crew were 
calculated for both the launch and subsequent return 
of a Nuclear Electric Propulsion (NEP) cargo vehicle 
and a Nuclear Thermal Rocket (NTR) personnel vehi- 
cle to low earth orbit. The use of nuclear power on co- 
orbiting platforms and the storage and handling issues 
associated with radioisotope power systems were also 
explored as they relate to SSF. A central philosophy in 
these analyses was the utilization of a radiation dose 
budget, defined as the difference between recom- 
mended dose limits from all radiation sources and esti- 
mated doses received by crew members from natural 
space radiations. Consequently, for each scenario ex- 
amined, the dose budget concept was used to identify 
and quantify constraints on operational parameters 
such as launch separation distances, returned vehicle 
parking distances, and reactor shutdown times prior to 
vehicle approach. The results indicate that realistic 
scenarios do not exist which would preclude the use of 
nuclear power sources in the vicinity of SSF. The radi- 
ation dose to the SSF crew can be maintained at safe 
levels solely by implementing proper and reasonable 
operating procedures. 
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N90-21715/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 





Simplified Model for Solar Cosmic Ray Exposure in 
Manned Earth Orbital Flights. 

J. W. Wilson, G. S. Khandelwal, J. L. Shinn, J. E. 
Nealy, and L. W. Townsend. May 90, 15p NAS 
1.15:4182, L-16738, NASA-TM-4182 


A simple calculational model is derived for use in esti- 
mating solar cosmic ray exposure to critical body 
organs in low-Earth orbit at the center of a large spher- 
ical shield of fixed thickness. The effects of the Earth’s 
geomagnetic field, including storm conditions and the 
astronauts’ self-shielding, are evaluated explicitly. The 
magnetic storm model is keyed to the planetary index 
K(sub p). 


Spacecraft Trajectories & Flight 
Mechanics 
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AD-A222 974/8/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 

Trajectory Optimization of a Bimodal Nuclear Pow- 
ered raft to Mars. 

Master’s thesis. 

S. R. Oleson. 29 May 90, 17Z2p Rept no. AFIF/GA/ 
ENY/90J-1 


Minimum flight times for a bimodal, nuclear powered 
spacecraft are soughi. A direct trajectory from Earth to 
Mars is utilized. Earth escape and Mars braking is ac- 
complished with a high thrust, nuclear thermal propul- 
sion unit, while the interplanetary transit is achieved by 
a low thrust, electric propulsion unit whose thrusting 
direction may be varied. An existing method that maxi- 
mizes circular orbit transfer is adapted to the problem 
by simplifying the escape and braking conditions and 
requiring the final orbit to be that of Mars thus obtain- 
ing minimum flight times. Low thrust direction history, 
phi(t), excess high thrust fuel division between the 
escape and braking burns, and optimal escape injec- 
tion angles are found that determine the minimum 
flight time. Finally, the size of the low thrust propulsion 
is also varied to find the minimum time of flight. Key- 
words: Celestial mechanics, Computer programs, 
Theses. (JHD) 
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DE90010324/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Using the XPATHS computer code. 

G. D. Cable. Sep 89, 42p SAND-89-2500 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_—— Original copy available until stock is exhaust- 


An algorithm and a computer program are described 
for use in determining the geographic locations 
common between the orbit paths of two satellites or 
between different portions of a single satellite’s orbital 
path. The method selected uses semi-inertial geomet- 
ric constructions to determine the crossing locations. 6 
refs. (ERA citation 15:032855) 
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N90-21051/9/GAR PC A04/MF A01 
Rice Univ., Houston, TX. 

Optimal Trajectories for the Aeroassisted Flight 
Experiment. Part 3: Formulation, Results, and Anal- 


sis. 
h Miele, T. Wang, W. Y. Lee, and Z. G. Zhao. 1989, 
59p NAS 1.26:186165, AERO-ASTRONAUTICS-242- 
PT-3, NASA-CR-186165 
Contracts JPL-956415, NAG8-755 
Sponsored in part by Boeing Military Airplane CO., Se- 
attle, WA. 


The determination of optimal trajectories for the aero- 
assisted flight experiment (AFE) is investigated. The 
intent of this experiment is to simulate a GEO-to-LEO 
transfer, where GEO denotes a geosynchronous Earth 
orbit and LEO denotes a low Earth orbit. The trajector- 
ies of an AFE spacecraft are analyzed in a 3D-space, 
employing the full system of 6 ODEs describing the at- 
mospheric pass. The atmospheric entry conditions are 
given, and the atmospheric exit conditions are adjust- 
ed in such a way that the following conditions are satis- 
fied: (1) the atmospheric velocity depletion is such 
that, after exiting, the AFE spacecraft first ascends to a 


specified apogee and then descends to a specified 
perigee; and (2) the exit orbital plane is identical with 
the entry orbital plane. The final maneuver, not ana- 
lyzed here, includes the rendezvous with and the cap- 
ture by the space shuttle. 
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N90-21054/3/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Suboptimal and Hybrid Numerical Solution 
Schemes for Orbit Transfer Manoeuvres. 

A. F. Bertachinidealmeidaprado, and A. Riosneto. 
Oct 89, 14p INPE-4991-PRE/1556 

Presented at the International Symposium on Space 
Dynamics, Toulouse, France, 6-10 Nov 1989; Spon- 
sored by Cnes. 


The problem of spacecraft orbit transfer with minimum 
fuel consumption is considered, in terms of selecting, 
implementing, and testing numerical optimal and su- 
boptimal solutions. After a search in the literature and 
analysis of results available, two schemes of solution 
to the problem were selected. In the first one the asso- 
ciated optimal control problem is numerically treated 
by using a direct search approach together with subop- 
timal parameterized control. In the second one, a 
hybrid approach is used where the determination of 
the initial values of lagrange multipliers (to solve the 
equations given by the maximum principle) is trans- 
formed in a direct search problem. In both schemes, 
the numerical solution of the problem in each iteration 
is reduced to one of nonlinear programming, which is 
then solved with the gradient projection method. The 
spacecraft is supposed to be in keplerian motion con- 
trolled by the thrusters that are assumed to be of fixed 
magnitude (either low or high) and operating in an on- 
off mode. 
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AD-A223 088/6/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
School of Engineering. 
Integrated Structural/Control Design via Multiob- 
= Optimization. 

toral thesis. 
G. L. Schneider. May 90, 88p Rept no. AFIT/DS/ 
ENY/90-02 


A minimum correction homotopy approach is used to 
obtain the simultaneous/integrated optimal design of a 
large flexible structure and its active control system. 
Instead of the usual method of weighting and summing 
all desired objectives to form a constrained scalar opti- 
mization problem, a vector of objective functions is 
dealt with directly. The Draper/RPL configuration (a 
central hub with four symmetric, identical arms) is the 
design structure. The design seeks to minimize the 
mass of the arms. Using simple feedback of arm dis- 
placements and velocities, the control system seeks to 
achieve specified closed-loop eigenvalues (frequen- 
cies and damping ratios) and control effort. Design 
variables are the arm dimensions, control system 
gains, and sensor and actuator locations. Not only can 
the structural design be accomplished while placing 
the closed-loop eigenvalues, but a simultaneous 50% 
reduction in mass and/or control effort can be ob- 
tained. Since reduced-order models were used for the 
structural/control design, the resultant configurations 
are easily driven unstable by spillover from higher- 
order unmodeled modes. A modal suppression tech- 
nique is applied to eliminate observation spillover and 
provide a decade of deadband above the controller 
bandwidth. Keywords: Control theory, Combinational 
analysis. (kr) 
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Sandia National Labs., Albuquerque, NM. 
Magnetic-field shielding of satellites from high- 
energy-electron environments. 

C. N. Vittitoe. May 90, 16p SAND-89-2956 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Magnet configurations are found that limit the 6-MeV 
electrons threatening satellite electronics to <1% of 
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the incident flux. Successful configurations of perma- 
nent magnets and electromagnets require magnetic 
energies of (approximately)8 to 12 kJ to protect each 
liter of electronics volume. The fundamental strength 
of materials leads to a required minimum mass of (ap- 
proximately)48 to 64 kg/liter to support the magnetic 
pressure. With the electronics requiring (approximate- 
ly)5 liters, several hundred kilograms are needed for 
this support. Except for protecting small apertures, 
magnetic shielding provides little, if any, advantage 
over that obtained by coating with an equivalent mass 
using traditional methods. 7 refs., 9 figs., 1 tab. 
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DE90010681/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

—— approach to large space structure 
control. 

K. D. Young. 15 Jan 90, 12p UCRL-102927, CONF- 
9005174-1 

Contract W-7405-ENG-48 

International conference on dynamics of flexible struc- 
tures in space, Cranfield (UK), 15-18 May 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Controlled Component Synthesis (CCS) is a CS! ap- 
proach to decentralized control of large structures 
which was developed by the author in 1987. In the 
CCS process, instead of following the conventional 
control system design path which begins with a model 
of the open loop pliant, the controlled plant is assem- 
bled from controlled components for which the model- 
ing phase and the control design phase are integrated 
at the component level. In this paper, a hierarchical 
approach to large space structure control which uti- 
lizes the CCS process repeatedly in a multi-level set- 
ting is presented. 17 refs., 12 figs. (ERA citation 
15:032497) 
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N90-21064/2/GAR 

(Order as N90-21062/6/GAR, PC = MF 

03) 

Martin Marietta Aerospace, Denver, CO. Denver Div. 
Zenith Star: A Structural Control Challenge. 
L. A. Morine. Aug 89, 13p 
In NASA, Langley Research Center, NASA/DOD Con- 
trol-Structures Interaction Technology 1989 p 17-29. 


The Zenith Star Experiment is designed to demon- 
strate and evaluate the performance of a laser in 
space to answer critical issues relevant to SDI. The 
spacecraft design, control system architecture, and 
vehicle control are discussed. 
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N90-21067/5/GAR 
(Order as N90-21062/6/GAR, PC oa 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space — Center. 

Goes I-M and Beyond: Science Requirements and 
Tech Chal 

W. E. Shenk. Aug 89, 8p 

In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 83-90. 


Measurement of Earth observation parameters from 
geosynchronous satellites; severe local storm obser- 
vational guidelines; major instrument requirements; 
rapid convective cell growth; geosynchronous satellite 
requirements; and major technological challenges for 
the next 25 years are discussed. 
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N90-21086/5/GAR 
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) 

Naval Research Lab., Washington, DC. 
LACE Flight Dynamics Experiment. 
S. Fisher. Aug 89, 17p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 427- 
443. 


The Low Power Atmospheric Compensation Experi- 
ment (LACE) is scheduled for launch in late 1989 into a 
556 km altitude circular orbit of 43 deg inclination. The 
LACE flight dynamics experiment is an experiment 
secondary to the primary LACE mission. The purpose 
of the experiment is to provide on-orbit systems identi- 
fication of the LACE spacecraft. The structure of the 
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LACE spacecraft is of special interest to the CSI com- 
munity. It incorporates 3 deployable/retractable 
booms of maximum length 45.72 m (150 ft) mounted 
ona ular parallelepiped bus of mass 1,200 kg. 
The zenith directed gravity gradient boom is mounted 
on the top of the bus; the retroreflector boom is mount- 
ed forward and deployed along the velocity vector, the 
balance boom is mounted and pointed aft. Attitude sta- 
bilization is accomplished by means eT —— 
torques and by a momentum wheel. E flight 
dynamics experiment is designed to measure modal 
frequencies, damping ratios, and oscillation ampli- 
tudes of the LACE spacecraft, as well as the vibration 
intensity ited by boom deployments and retrac- 
tions. It is anticipated that this experiment will provide 
an opportunity for improvements in the accuracy of 
computer simulations of flexible structures and multi- 
body dynamics. 
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N90-21087/3/GAR 
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03) 
Air Force Wright Aeronautical Labs., Wright-Patterson 
tag Zero Gravity Dynamics. 

russ Zero Gra’ nam 

A. Swanson. Aug 89, 13p 
In NASA, Langley Research Center, NASA/DOD Con- 
_— Interaction Technology 1989 p 445- 
457. 


The Structural Dynamics Branch of the Air Force Flight 
Dynamics Laboratory in cooperation with the Reduced 
Gravity Office of the NASA Lyndon B. Johnson Space 
Center (JSC) plans to perform zero-gravity dynamic 
tests of a 12-meter truss structure. This presentation 
describes the program and presents all results ob- 
tained to date. 


053,253 

N90-21093/1/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Design of a Digital Model Following Controller of 
Reaction Wheel Torques. 

G. Dacunhatrivelato, and M. Lopesdeoliveiraesouza. 
Dec 88, 9p INPE-4753-PRE/1425 

In Portuguese; English Summary. Presented at the 7th 
SBA Congresso Brasileiro de Automatica, Sao Jose 
DOS Campos, Brazil, 15-19 Aug 1988. 


The design of a digital model following controller of re- 
action wheel torques (used in attitude control of artifi- 
cial satellites) is presented. This controller is intended 
to reduce the effects of wheel disturbing torques, and 
wheel sensor noises on the wheel torque. The control- 
ler structure used, the criteria for choosing the wheel 
sampling time, the controller gain, the sensor quantiza- 
tion level, and the current quantization level is summa- 
rized while considering the wheel torque requirements. 
Finally, the digitally simulated system response to zero 
and step reference torques, and the age cannes | 
hardware implemented responses are discu: a 
These tests show that such a controller reduces con- 
siderably those effects and satisfies those require- 
ments, and the design criteria used are satisfactory. 


053,254 

N90-21094/9/GAR 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Attitude Control Modes for the Mecb Remote 
Satellites. 

D. Nunes. Dec 88, 8p INPE-4755-PRE/1427 

Presented at the 6th Japan-Brazil Symposium on Sci- 


PC A02/MF A01 


ence and Technology, S| 


ice Science and Technology 
— Sao Jose 
1 4 


S Campos, Brazil, 10-12 Aug 


The MECB. (Brazilian Complete Space Mission) 
remote sensing satellites (RSS) will operate from a cir- 
cular polar heliosynchronous orbit to take pictures 
from the Earth in the visible and near infrared bands, 
with global coverage of 4 days. These satellites will be 
three axis stabilized with active attitude control. The 
operating modes of the attitude and orbit control sub- 
system (AOCS) and the several maneuvers necessary 
to lead from unknown attitude and angular rate, after 
separation, to nominal Earth pointing for photography 
are presented. 


053,255 

N90-21096/4/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Preliminary Design Approach for Large High Preci- 
sion mented Reflectors. 

M. M. Mikulas, T. J. Collins, and J. M. Hedgepeth. 
Feb 90, 51p NAS 1.15:102605, NASA-TM-102605 


A simplified preliminary design capability for erectable 
precision segmented reflectors is presented. This 
design capability permits a rapid assessment of a wide 
range of reflector parameters as well as new structural 
concepts and materials. The preliminary design ap- 
proach was applied to a range of precision reflectors 
from 10 meters to 100 meters in diameter while con- 
sidering standard design drivers. The design drivers 
considered were: weight, fundamental frequency, 
launch oon volume, part count, and on-orbit as- 
sembly time. For the range of parameters considered, 
on-orbit assembly time was identified as the major 
design driver. A family of modular panels is introduced 
which can significantly reduce the number of reflector 
parts and the on-orbit assembly time. 


053,256 

N90-21105/3/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Simulacao Do Ambiente Espacial Do Satelite SCD- 
01 Por Placas Aquecedoras ( Environment 
Simulation of the SCD-01 Satellite Through Heat- 
ing Plates). 

H. Pontescardoso, and E. Castejongarcia. Aug 89, 
6p INPE-4988-PRE/1550 

In Portuguese; English Summary. Presented at the 
10th Brazilian Conference on Mechanical Engineering, 
Cobem, Rio de Janeiro, Brazil, 5-8 Dec 1989. 


The space simulation model was developed for the re- 
alization of thermal vacuum tests acceptance of the 
SCD-01 Brazilian satellite. The adopted method is 
based in the simulation by infrared heater plates. The 
results confirmed the technic suitability. 


053,257 
N90-21113/7/GAR PC A07/MF AO1 
Toledo Univ., OH. 

Comparative Study of Electric Power Distribution 
Systems for Spacecraft. 

Final Report, 19 Jun. - 31 Dec. 1989. 

T. A. Stuart, and R. J. King. Jan 90, 134p NAS 
1.26:186531, NASA-CR-186531 

Contract NAG3-708 


The electric power distribution systems for spacecraft 
are compared concentrating on two _ interrelated 
issues: the choice between dc and high frequency ac, 
and the converter/inverter topology to be used at the 
power source. The relative merits of dc and ac distribu- 
tion are discussed. Specific converter and inverter to- 
pologies are identified and analyzed in detail for the 
purpose of detailed comparison. Finaily, specific topo- 
logies are recommended for use in dc and ac systems. 


053,258 
N90-21340/6/GAR 
(Order as N90-21313/3/GAR, PC oe 3 


European Space Research and Technology Centre, 

Noordwijk (Netherlands). 

cs to the Infrared Space Observatory 

M. F. Kessler, and F. Sibille. Oct 89, 8p 

In NASA, Ames Research Center, Proceedings of the 

hwy Infrared Detector Technology Workshop p 337- 
44. 


The Infrared Space Observatory (ISO) is an astronomi- 
cal satellite, which will operate at infrared wavelengths 
(2.5 to 200 microns) for a period of at least 18 months. 
Imaging, spectroscopic, photometric and polarimetric 
observations will be obtained by four scientific instru- 
ments in the focal plane of its 60-cm diameter, cryo- 
genically-cooled telescope. Two-thirds of ISO’s ob- 
serving time will be available to the astronomical com- 
munity. ISO is a fully approved and funded project of 
the European Space Agency (ESA) with a foreseen 
launch date of May 1993. 


053,259 

N90-21412/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Integrated Modeling and Analysis of a Space- 
Truss Article. 

A. E. Stockwell, S. E. Perez, and R. S. Pappa. Mar 
90, 28p NAS 1.15:102615, NASA-TM-102615 
Presented at the MSC World Users’ Conference, Los 
Angeles, CA, 26-30 Mar 1990. 


MSC/NASTRAN is being used in the Controls-Struc- 
tures Interaction (CSI) program at NASA Langley Re- 
search Center as a key analytical tool for structural 
analysis as well as the basis for control law develop- 
ment, closed-loop performance evaluation, and 
system safety checks. Guest investigators from aca- 
demia and industry are performing dynamics and con- 
trol experiments on a flight-like deployable space truss 
called Mini-Mast to determine the effectiveness of vari- 
ous active-vibration control laws. MSC/NASTRAN 
was used to calculate natural frequencies and mode 
shapes below 100 Hz to describe the dynamics of the 
20-meter-long lightweight Mini-Mast structure. Gravita- 
tional effects contribute significantly to structural stiff- 
ness and are accounted for through a two-phase solu- 
tion in which the differential stiffness matrix is calculat- 
ed and then used in the eigensolution. Reduced modal 
models are extracted for control law design and eval- 
uation of closed-loop system performance. Predicted 
actuator forces from controls simulations are then ap- 
plied to the extended model to predict member loads 
and stresses. These pre-test analyses reduce risks as- 
sociated with the structural integrity of the test article, 
which is a major concern in closed-loop control experi- 
ments due to potential instabilities. 


053,260 


N90-21469/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

O2 Reduction at the IFC Orbiter Fuel Cell 02 Elec- 
trode. 

W. L. Fielder, and J. Singer. Apr 90, 15p NAS 
1.15:102580, E-5411, NASA-TM-102580 


O2 reduction Tafel data were obtained for the IFC Or- 
biter fuel cell O2 electrode (Au-10 percent Pt catalyst) 
at temperatures between 24 and 81 C. BET measure- 
ments gave an electrode surface area of about 2040 
sq cm per sq cm of geometric area. The Tafel data 
could be fitted to three straight line regions. For current 
densities less than 0.001 A/sq cm, the slope was es- 
sentially independent of temperature with a value of 
about 0.032 V/decade. Above 0.001 A/sq cm, the two 
regions, designated in the present study as the 0.04 
and 0.12 V/decate regions, were temperature depend- 
ent. The apparent energies of activation for these two 
regions were about 9.3 and 6.5 kcal/mol, respectively. 
Tafel data (1 atmosphere O2) were extrapolated to 
120 C for predicting changes in overpotential with in- 
creasing temperature. A mechanism is presented for 
O2 reduction. 


053,261 


PB90-255720/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Lubrication Characteristics of Rolling Bearings Lu- 
bricated by Self-Lubricating Composite Retainers. 
Part 1. Selection of Bearings for Earth Sensors. 
Technical rept. 

M. Nishimura, K. Seki, and Y. Miyakawa. c1989, 14p 
NAL-TR-1019 

Text in Japanese with English abstract. 


The paper describes the process and the results of the 
selection tests carried out for ball bearings used in the 
earth sensors which were operated from February 
1981 to April 1982 on the Engineering Test Satellite IV. 
Among 8 candidate materials tested in the form of a 
retainer, the combination of sputtered MoS2 films and 
retainers composed of PTFE, glass fiber and molybde- 
num showed by far the best tribological response. 
When applied to angular-contact type ball bearings 
(No. 7204), this combination lubricated them for more 
than 10,000 hours at 2,000 rpm under a thrust load of 
50N in 10 to the power of 6 Pa. The bearings actually 
used in flight were lubricated by PTFE coatings and 
retainers made from PTFE, glass fiber, and lead oxide 
for fear that an MoS2 film would be worn off during 
tests conducted on earth before the launch. Test re- 
sults indicated this particular combination is more ef- 
fective in air than in vacuum. The addition of MoS2 to 
the composites did not improve their lubricating ability, 
suggesting that PTFE performs the main role in trans- 
fer film lubrication. 





General 


053,262 

AD-A222 581/1/GAR PC AO1/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 
Release of Liquid Water from the ce Shuttle. 
C. P. Pike, D. J. Knecht, R. A. Viereck, E. Murad, and 
|. L. Kofsky. Feb 90, 5p Rept no. GL-TR-90-0138 
Pub. in Geophysical Research Letters, v17 n2 p139- 
142 Feb 90. 


Groundbased and onboard video images of a sunlit 
Shuttle Orbiter water dump are interpreted as showing 
that the continuous approx. 1 millimeters diameter 
liquid stream quickly breaks up in near-vacuum to form 
ice/snow particles of two characteristic sizes. Discrete 
large droplets are most evident in the close-in photo- 
graphs, and unresolved submicron ‘fog’ from recon- 
densation of overexpanded evaporated water appears 
to dominate the ground-telescope photographs of the 
approx. 2 1/2 kilometers long optically detectable trail. 
We estimated the mean diameter of the smaller parti- 
cles from the spatial distribution of visible radiance 
using a model of their energy balance, (small) surface 
roughening as they sublime, and Mie scattering of pre- 
dawn sunlight. The results are consistent with those 
from recent space-tank simulations. Keywords: Space 
shuttle, Water, Ground observations, Liquids, Active 
experiments, Reprints, Water suppliers, Discovery, 
Nasa. (PG) 


053,263 

AD-A223 112/4/GAR PC A04/MF A01 
Spectral Sciences, Inc, Burlington, MA. 
Atmospherically Induced Optical Contamination 
from Orbiting Thrusters. 

Technical rept. 9 May 88-31 Aug 89. 

J. B. Elgin, and M. Tautz. 19 Sep 89, 66p SSI-TR- 
160, SCIENTIFIC-1, GL-TR-89-0263 

Contract F19628-88-C-0074 


This paper presents the result of the SOCRATES 
(Shuttle Orbiter Contamination Representation Ac- 
counting for Transiently Emitted Species) code which 
has been developed to assess the effects of contami- 
nation of measurements aboard spacecraft in low 
earth orbit. SOCRATES is a Monte Carlo code which 
includes in its present version scattering, collisions 
leading to kinetic-to-vibrational energy transfer, and re- 
active collisions. The application of this code to actual 
measurements aboard spacecraft in low earth orbit 
makes it possible to evaluate data obtained on these 
platforms with a view towards extracting the data of 
interest from contaminated signals. 


053,264 
N90-21063/4/GAR 
(Order as N90-21062/6/GAR, PC A23/MF 
A03) 


Jet Propulsion Lab., Pasadena, CA. 

Spaceborne Optical Interferometer: The JPL Csi 
Mission Focus. 

R. A. Laskin. Aug 89, 15p 

In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 1-15. 


The JPL Control Structure Interaction (CSI) program is 
part of the larger NASA-wide CSI program. Within this 
larger context, the JPL CSI program will emphasize 
technology for systems that demand micron or sub- 
micron level control, so-called Micro-Precision Con- 
trolled Structures (u-PCS). The development of such 
technology will make it practical to fly missions with 
large optical or large precision antenna systems. In 
keeping with the focused nature of the desired tech- 
nology, the JPL approach is to identify a focus mission, 
develop the focus mission CS! system design to a pre- 
liminary level, and then use this design to drive out re- 
quirements for CSi technology development in the 
design and analysis, ground test bed, and flight experi- 
ment areas. 


053,265 
N90-21088/1/GAR 

(Order as N90-21062/6/GAR, PC oer +3 
Air Force Academy, CO. 
United States Air Force Academy Get-Away-Spe- 
cial Flexible Beam Experiment. 
K. W. Bubb, S. E. Lamberson, and T. A. Lash. Aug 
89, 15p 
In NASA, Langley Research Center, NASA/DOD Con- 
trols-Structures Interaction Technology 1989 p 459- 
473. 


The Department of Astronautics at the United States 
Air Force Academy is currently — to fly an ex- 
periment in a NASA Get-Away-Special (GAS) canister. 
The experiment was named the flex beam experiment. 
The primary technical objective of the flex beam exper- 
iment is to measure the damping of a thin beam in the 
vacuum and zero G environment of space. By measur- 
ing the damping in space, it is hoped to determine the 
amount of damping the beam normally experiences 
due to the gravitational forces present on Earth. This 
will allow validation of models which predict the dy- 
namics of thin beams in the space environment. The 
experiment will also allow the Academy to develop and 
improve its ability to perform experiments within the 
confines of a NASA GAS canister. Several experi- 
ments, of limited technical difficulty, were flown by the 
Academy. More complex experiments are currently 
planned and it is hoped to learn techniques with each 
space shuttle flight. 


053,266 

N90-21097/2/GAR PC A04/MF A01 

Ball Aerospace Systems Div., Boulder, CO. 

= Thermomechanical Pump Helium 2 Transfer 
ests. 

G. L. Mills, D. A. Newell, and A. R. Urbach. Mar 90, 

72p NAS 1.26:177541, A-90127, NASA-CR-177541 

Contract NAS2-11979 


The purpose of the effort described was to perform ex- 
periments and calculations related to using a thermo- 
mechanical pump in the space-based resupply of the 
Space Infrared Telescope Facility (SIRTF) with Helium 
2. Thermomechanical (fountain effect) pumps have 
long been suggested as a means for Lampe | large 
quantities of Helium 2. The unique properties of Helium 
2 have made it useful for cooling space instruments. 
Several space science missions, including SIRTF, are 
now being planned which would benefit greatly from 
on-orbit resupply of Helium 2. A series of experiments 
were performed to demonstrate that large volumes of 
Helium 2 can be transferred with a thermomechanical 
pump at high flow rates and at high efficiency from one 
dewar to another through valves and lines that are 
similar to the plumbing arrangement that would be 
necessary to accomplish such a transfer on-orbit. In 
addition, temperature, pressure, and flow rate data 
taken during the tests were used to verify and refine a 
computer model which was developed. 


053,267 
N90-21207/7/GAR 
National 
Washington, DC. 

Microgravity Science and Applications Bibliogra- 
phy, 1989 Revision. 

May 90, 64p NAS 1.15:4192, NASA-TM-4192 


PC A04/MF A01 
Aeronautics and Space Administration, 


This edition of the Microgravity Science and Applica- 
tions (MSA) Bibliography is a compilation of govern- 
ment reports, contractor reports, conference proceed- 
ings, and journal articles dealing with flight experi- 
ments utilizing a low gravity environment to elucidate 
and control various processes, or with ground based 
activities that provide supported research. It encom- 
passes literature published but not cited in the 1988 
Revision and that literature which has been published 
in the past year. Subdivisions of the Bibliography in- 
clude: electronic materials, metals, alloys, and com- 
posites; fluids, interfaces, and transport; glasses and 
ceramics; biotechnology; combustion science; experi- 
mental technology, facilities, and instrumentation. Also 
included are publications from the European, Soviet, 
and Japanese programs. 


053,268 

N90-21513/8/GAR PC A06/MF A01 
Lockheed Engineering and Sciences Co., Washington, 
DC. 


USSR Space Life Sciences Digest, Issue 26. 

L. R. Stone, M. A. Frey, R. Teeter, V. Garshnek, and 
J. Rowe. May 90, 104p NAS 1.26:392231, NASA- 
CR-392231 

Contract NASW-4292 


This is the twenty-sixth issue of NASA’s USSR Space 
Life Sciences Digest. It contains abstracts of 35 journal 
papers or book chapters published in Russian and of 8 
Soviet books. In addition, the proceedings of an Inter- 
cosmos conference on space biology and medicine 
are summarized. 


053,269 


PB90-253154/GAR PC A05/MF A01 


053,272 


TRANSPORTATION 
Air Transportation 


Office of Technology Assessment, Washington, DC. 
Access to Space: The Future of U.S. Space Trans- 
portation Systems. 

May 90, 95p OTA-ISC-415 

Also available from Supt. of Docs. 


The Nation’s ability to explore space and use the op- 
portunities it offers depends on having a fleet of versa- 
tile and reliable launch vehicles. The report, which 
summarizes OTA’s assessment of space transporta- 
tion technologies, examines a wide range of potential 
improvements in safety, reliability, and performance 
for the Space Shuttle and our fleet of expendable 
launch vehicles. Decisions taken now will affect the 
future of spaceflight in the 21st century, when the 
Nation will need replacements for current launch sys- 
tems. The report also explores the potential for ad- 
vanced systems such as an Advanced Manned 
Launch System, or a National Aerospace Plane, which 
could revolutionize access to space. 


053,270 


TIB/B90-81200/GAR PC E07 
Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.). Inst. fuer Extraterrestrische 
Physik. 

HUS solar flare and cosmic gamma-ray burst de- 
tector aboard the Ulysses 

M. Boer, M. Sommer, and K. Hurley. Feb 90, 14p 
Rept no. MPE-175(prep) 


An overview of the instruments and of the scientific 
objectives of the Ulysses spacecraft is given. The ex- 
periment consists of two detectors: Two Si sensors op- 
erating in the range 5-20 keV, and two Cs! (T1) scintilla- 
tors for the range 15-200 keV. The bit rate of the HUS 
experiment in the Ulysses telemetry is 40 bits/seconds 
and the time resolution is up to 4 s for the Si sensors 
and up to 8 ms for the scintillators. The total mass is 
2.02 kg. The scientific objectives of the Ulysses mis- 
sion are investigations on the physics of solar flares, 
such as their impulsive energy release, the heating and 
particle acceleration, the storage and the energy trans- 
port. The experiment will take place during the next 
solar maximum of 1991. (orig./HM). (Copyright (c) 
1990 by FIZ. Citation no. 90:081200.) 
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AD-A223 161/1/GAR PC A05/MF A01 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH. 

BASEOPS Default Profiles for Civil Aircraft. 

Interim rept. Jul-Sep 89. 

R. A. Lee. Sep 89, 94p Rept no. AAMRL-TR-90-009 


This report describes the default Power Setting/Air- 
speed/Altitude Profiles for Civil Aircraft takeoffs and 
landings that are used in the USAF BASEOPS pro- 
gram. BASEOPS is a computerized operations input 
program for Airbase Noise analyses done under the 
AF AICUZ program. These takeoff and landing profiles 
were selected from the FAA Integrated Noise Model 
(INM) database 9 profiles. The most used stage length 
for each aircraft was selected to model each takeoff 
profile. The landing profiles were modeled directly 
from the INM database. Use of these profiles with the 
USAF NOISEMAP program should yield similar noise 
exposure values to the results obtain from the FAA 
INM program. Keywords: Tabies data; Commercial air- 
craft; Aircraft noise. (kr) 
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AD-A223 175/1/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 
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MLS Mathematical Model Validation Study Using 
Airborne MLS Data form Midway Airport Engineer- 
ing Flight Tests, August 1988. 

Technical note. 

L. Pasquale, and J. D. Jones. Mar 89, 42p Rept no. 
DOT/FAA/CT-TN90/2 


This Microwave Landing System (MLS) mathematical 
model validation study evaluated the performance of 
the MLS math model by comparing the results of the 
model’s simulation of flight test profiles flown at 
Midway Airport in Chicago with actual airborne data 
collected during the test flights. The study specifically 
addressed the problems of scattering and shadowing 
of MLS signals by buildings in the airport environment. 
The study found that comparisons of model output 
with real world data showed good agreement. Discrep- 
ancies between the two were explainable as either the 
model's sensitivity to input parameters or the model’s 
‘worst case scenario’ strategy. The study supports the 
conclusion that the MLS math model is a vaiuable tool 
for use in the evaluation of potential sources of signal 
interference for an MLS system configuration in a par- 
ticular airport environment. (kr) 


053,273 

AD-A223 176/9/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Evaluation of the Accuracy of a Microwave Land- 
ing System Area Navigation System at Miami/Ta- 
miami, Florida Airport. 

C. W. Macklin. Mar 90, 23p Rept no. DOT/FAA/CT- 
TN89/40 


A series of flight tests were performed by the Federal 
Aviation Administration (FAA) Technical Center at the 
Miami/Tamiami Florida Airport to demonstrate the op- 
eration and ilities of a prototype Microwave 
Landing System (MLS) Area Navigation System 
(RNAV). The Technical Center’s test bed MLS was 
transported to and collocated with the commissioned 
Category | Instrument Landing System (ILS) on runway 
9R at Tamiami. The flight data collected indicate that 
the errors in aircraft position, as computed by the MLS 
RNAV algorithm, consistently met Category | perform- 
ance criteria, and that computed centerline and glide 
slope operations can be conducted with Category | ac- 
fat Oe) to runways with lateral offsets of up to 3500 
eet. (kr, 


053,274 


AD-A223 177/7/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Position Computation without Elevation Informa- 
tion for Computed Centerline Operations. 
Technical note. 

B. R. Billman, and C. J. Wolf. Apr 90, 24p Rept no. 
DOT/FAA/CT-TN89/42 


Computed centerline approaches can be divided into 
two subclasses: approaches to an instrument runway 
with an offset azimuth configuration, and approaches 
to a runway parallel to the primary instrumented 
runway. The use of lateral position computation algo- 
rithms that do not require an input elevation parameter 
have been proposed for situations where a full three- 
dimensional algorithm would be difficult in terms of 
memory requirements or computational power. An in- 
vestigation of the impact of wie geen apne on the 
accuracy of this type of ~~ ithm was necessary to 
determine its acceptability for different categories of 
operation. This report presents the results of this in- 
vestigation. Keywords: Microwave Landing System 
(MLS), Area Navigation (RNAV), International Civil 
Aviation Organization (ICAO), All Weather Operations 
Panel (AWOP). (kr) 
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AD-A223 185/0/GAR PC A06/MF A01 
Federal Aviation Administration, Washington, DC. 
Accomplishments under the Airport Improvement 
Program: Fiscal Year 1989. 

Annual rept. no. 8. 

J. Hetsko. 1989, 116p Rept no. DOT/FAA/RP-90-2 


No abstract available. 
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MIC-90-03229/GAR PC E07/MF E01 
Canadian Aviation Safety Board, Ottawa (Ontario). 


318 VOL. 90, No. 20 


Aviation occurrence report: Delta Air Lines Inc. 


Boeing 737-200 N4571M, Vancouver International 
-— Vancouver, British Columbia, 17 January, 


Aviation occurence report no. 88H0001. 
1989, 32p 


Results of an investigation into the failure of the left 
engine combustion chamber outer case on a Delta air- 
craft during takeoff from Vancouver International Air- 
port. The report covers the history of the flight, 
damage to the aircraft and injuries to persons, and all 
aspects of the incident, with an analysis of the failure 
and the reasons for it. Findings and causes are given, 
along with safety action taken and required. Detailed 
schematics of the site and aircraft are included. 


053,277 

MIC-90-03546/GAR PC E07/MF E01 
Canadian Aviation Safety Board, Ottawa (Ontario). 
Report on a special investigation into air traffic 
control services in Canada. 

c1990, 60p SSC-TU4-5/1990E, ISBN-0-662-17693-6 
French ed. 


Following a series of losses of separation between air- 
craft at Lester B. Pearson International Airport in To- 
ronto in late 1988, the Board decided to conduct a spe- 
cial investigation of the safety aspects of the current 
air traffic control situation in Canada. A detailed file 
review was conducted on 217 occurrences investigat- 
ed gba Transport Canada or the Canadian Avia- 
tion Safety Board. In addition, more than 80 interviews 
with representative controllers and users of the air traf- 
fic services system were conducted. This report pre- 
sents the results of the review and includes 48 aviation 
safety recommendations to improve on the current 
levels of safety. The report covers equipment, staffing, 
workload, training, supervision, operating procedures, 
human performance factors, information transfer and 
management. 


053,278 
N90-20922/2/GAR 
(Order as N90-20921/4/GAR, PC A10/MF 


A02) 
Massachusetts Inst. of Tech., ee. 
Investigation of Air Transportation Technology at 
= a Institute of Technology, 7988- 
R. W. Simpson. Mar 90, 5p 
In NASA, Langley Research Center, Joint University 
— for Air Transportation Research, 1988-1989 p 


There are four areas of research being pursued in 
1988 under sponsorship of the FAA/NASA Joint Uni- 
versity Research Program, and one area which has 
been completed. The four active areas were: (1) Auto- 
matic Speech Recognition (ASR) in Air Traffic Control. 
The purpose of this research effort is to demonstrate 
the feasibility of using ASR technology within the ATC 
environment and to address the problems involved, 
especially the relevant human factors issues. (2) A 
Rule-Based Planning and Scheduling System. Plan- 
ning denotes the formulation of a detailed scheme, 
program, or method worked out beforehand for the ac- 
complishment of a goal. It involves the analysis of the 
desired goal and its division into sub-goals which are 
subsequently treated in the same way until a set of 
primitive objectives is obtained. (3) Modeling of Ice Ac- 
cretion on Aircraft in Glaze Icing Conditions. The work 
in aircraft icing over the past year has focused on the 
fundamental aspects of glaze ice accretion, with the 
goal of improving analytical ice accretion models. Over 
the past year, studies have been conducted on the 

neration of surface roughness on accreting ice sur- 
aces with the goal of providing a deterministic surface 
roughness in the ice accretion models. (4) Cockpit Dis- 
play of Hazardous Weather Information. Information 
transfer and display issues associated with the dis- 
semination of hazardous weather warnings are studied 
in the context of windshear alerts. 
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Automatic Speech Ri inition (ASR) technology and 
its application to the Air Traffic Control system are de- 
scribed. The advantages of applying ASR to Air Traffic 
Control, as well as criteria for choosing a suitable ASR 
system are presented. Results from previous research 
and directions for future work at the Flight Transporta- 
tion Laboratory are outlined. 
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Information on cockpit display of wind shear informa- 
tion is given in viewgraph form. Based on the current 
status of windshear sensors and candidate data dis- 
semination systems, the near-term capabilities for 
windshear avoidance will most likely include: (1) 
Ground-based detection: TDWR (Terminal Doppler 
Weather Radar), LLWAS (Low-Level Windshear Alert 
System), Automated PIREPS; (2) Ground-Air datalinks: 
Air traffic control voice channels, Mode-S digital data- 
link, ACARS alphanumeric datalink. The possible data- 
paths for integration of these systems are illustrated in 
a diagram. In the future, airborne windshear detection 
systems such as lidars, passive IR detectors, or air- 
borne Doppler radars may also become available. Pos- 
sible future datalinks include satellite downlink and 
specialized en route weather channels. 
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A series of experimental investigations focused on 
studying the cause and effect of roughness on accret- 
ing glaze ice surfaces were conducted. Detailed micro- 
video observations were made of glaze ice accretions 
on 1 to 4 inch diameter cylinders in three icing wind 
tunnels (the Data Products of New England six inch 
test facility, the NASA Lewis Icing Research Tunnel, 
and the B. F. Goodrich Ice Protection Research Facili- 
ty). Infrared thermal video recordings were made of ac- 
creting ice surfaces in the Goodrich facility. Distinct 
zones of surface water behavior were observed; a 
smooth wet zone in the stagnation region with a uni- 
form water film; a rough zone where surface tension 
effects caused coalescence of surface water into sta- 
tionary beads; a horn zone where roughness elements 
grow into horn shapes; a runback zone where surface 
water ran back as rivulets; and a dry zone where rime 
feathers formed. The location of the transition from the 
smooth to the rough zone was found to migrate with 
time towards the stagnation point. The behavior of the 
transition appeared to be controlled by boundary layer 
transition and bead formation mechanisms at the inter- 
face between tne smooth and rough zones. Regions of 
wet ice growth and enhanced heat transfer were clear- 
ly visible in the infrared video recordings of glaze ice 
surfaces. A simple multi-zone modification to the cur- 
rent glaze ice accretion model was proposed to in- 
clude spatial variability in surface roughness. 
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Results of tests to measure ice a in natural 
(flight) and artificial (icing wind tunnel) icing conditions 
are presented. Ice thickness is measured using an ul- 
trasonic pulse-echo technique. Two icing regimes, wet 
and dry ice growth, are identified and the unique ultra- 
sonic signal characteristics associated with these dif- 
ferent types of ice growth are described. Ultrasonic 
measurements of ice growth on cylinders and airfoils 
exposed to artificial and natural icing conditions are 
presented. An accuracy of plus or minus 0.5 mm is 
achieved for ice thickness measurement using the 
pulse-echo technique. The performance of two-probe 
type ice detectors is compared to the surface mounted 
ultrasonic system. The ultrasonically measured ice ac- 
cretion rates and ice surface condition (wet or dry) are 
used to compare the heat transfer characteristics for 
flight and icing wind tunnel environments. In general 
the heat transfer coefficient is inferred to be higher in 
the wind tunnel environment, not likely due to higher 
freestream turbulence levels. Finally, preliminary re- 
Sults of tests to measure ice growth on airfoil using an 
array of ultrasonic transducers are described. Ice pro- 
files obtained during flight in natural icing conditions 
are shown and compared with mechanical and stereo 
image measurements. 
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A series of experimental investigations that focused on 
isolating the primary factors that control the behavior 
of unfrozen surface water during glaze ice accretion 
were conducted. Detailed microvideo observations 
were made of glaze ice accretions on 2.54 cm diam 
cylinders in a closed-loop refrigerated wind tunnel. Dis- 
tinct zones of surface water behavior were observed; a 
smooth wet zone in the stagnation region with a uni- 
form water film, a rough zone where surface tension 
effects caused coalescence of surface water into sta- 
tionary beads, and a zone where surface water ran 
back as rivulets. The location of the transition from the 
smooth to the rough zone was found to migrate to- 
wards the stagnation point with time. Comparative 
tests were conducted to study the effect of the sub- 
strate thermal and roughness properties on ice accre- 
tion. The importance of surface water behavior was 
evaluated by the addition of a surface tension reducin 

agent to the icing tunnel water supply, which signifi- 
cantly altered the accreted glaze ice shape. Measure- 
ments were made to determine the contact angle be- 
havior of water droplets on ice. A simple multizone 
modification to current glaze ice accretion models was 
og to include the observed surface roughness 

vior. 
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The physics which control aircraft ice accretion are re- 
viewed in the context of identifying and forecasti 
hazardous icing conditions. The severity of aircra 
icing is found to be extremely sensitive to temperature, 
liquid water content and droplet size distribution par- 
—T near the transition between rime and mixed 
icing. The difficulty in measurement and the variability 
of t factors with altitude, position and time cou- 
pled with variable aircraft —s ivity make forecasting 
and identifying icing conditions difficult. Automated 
Pilot Reports (PIREPS) are suggested as one mecha- 
nism for improving the data base necessary to forecast 
icing conditions. 


He gid 
N90-20929/7/GAR 
(Order as N90-20921/4/GAR, PC Aten) 


Massachusetts Inst. of Tech., Cambridge. 
Display of Hazardous Weather Informa- 


tion. 

R. J. Hansman, and C. Wanke. Mar 90, 8p 

Contracts NAG1-690, NGL-22-009-640 

In NASA, Langley Research Center, Joint University 
- _ for Air Transportation Research, 1988-1989 p 


Information transfer and display issues associated with 
the dissemination of hazardous weather warnings are 
studied in the context of windshear alerts. Operational 
and developmental windshear detection systems are 
briefly reviewed. The July 11, 1988 microburst events 
observed as part of the Denver Terminal Doppler 
Weather Radar (TDWR) operational evaluation are 
analyzed in terms of information transfer and the effec- 
tiveness of the microburst alerts. Information transfer, 
message content and display issues associated with 
microburst alerts generated from ground based 
sources are evaluated by means of pilot opinion sur- 
veys and part task simulator studies. 
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Some of the logical components of a rule based plan- 
ning and scheduling system are described. The re- 
searcher points out a deficiency in the conventional 
truth maintenance approach to this class of problems 
and suggests a new mechanism which overcomes the 
problem. This extension of the idea of justification truth 
maintenance may seem at first to be a small philo- 
sophical step. However, it embodies a process of 
basic human reasoning which is so common and auto- 
matic as to escape conscious detection without careful 
introspection. It is vital to any successful implementa- 
tion of a rule based planning reasoner. 
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Current navigation requirements depend on a geomet- 
ric dilution of precision (GDOP) criterion. As long as 
the GDOP stays below a specific value, navigation re- 
quirements are met. The GDOP will exceed the speci- 
fied value when the measurement geometry becomes 
too collinear. A new signal processing technique, 
called Ridge Regression Processing, can reduce the 
effects of nearly collinear measurement geometry; 
thereby reducing the inflation of the measurement 
errors. It is shown that the Ridge signal processor 
gives a consistently better mean squared error (MSE) 
in position than the Ordinary Least Mean Squares 
(OLS) estimator. The applicability of this technique is 
currently being investigated to improve the following 
areas: receiver autonomous integrity monitoring 
(RAIM), coverage requirements, availability require- 
ments, and precision approaches. 
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Ohio University’s Avionics Engineering Center is per- 
forming research directed towards the —— of 
the NAVSTAR Global Poway Be pp (GPS) and 
the Inertial Navigation System (INS) for attitude and 
heading determination. The integration of GPS/INS 
offers synergistic benefits. INS gyro drift error can be 
compensated by the long-term stability of GPS by 
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means of an in-flight data monitoring algorithm. Using 
GPS data as a reference is more advantageous than 
implementing an additional INS since GPS offers a dis- 
similar redundancy to the attitude and heading deter- 
mination configuration. In converse, the short-term 
stability of the INS can be used to correct or substitute 
for faulty GPS data due to neem loop phase lag or 
data gaps because of satellite shielding. optimiza- 
tion of the effective GPS data rate is essential for the 
proper execution of an integrated GPS/INS in-flight al- 
gorithm. GPS attitude and heading information must 
be consistently available during INS outages. Present 
research efforts involve the development of an in-flight 
algorithm that maximizes the potential of integrated 
GPS/INS. This algorithm determines the acceptable 
limits of phase lag that the GPS tracking loop intro- 
duces to the flight control system (FCS) during the 
transmission of information. Once these calculated 
limits are exceeded, INS data are used to insure the 
continuous availability of attitude and heading informa- 
tion to the flight control system. 
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A sole means ae system does not only call for 
integrity, but also for coverage, reliability, availabili 
and accuracy. Even lh ground monitored GPS will 
provide integrity, availability is still not sufficient. One 
Satellite outage can affect a large service area for sev- 
eral hours per day. The same holds for differential 
GPS; a total satellite outage cannot be corrected for. 
To obtain sufficient coverage, extra measurements are 
needed, either in the form of extra GPS satellites (ex- 
pensive) or through redundant measurements from 
other systems. LORAN-C is available and will, hybri- 
dized with GPS, result in a system that has the poten- 
tial to satisfy the requirements for a sole means navi- 
= system for use in the continental United States. 

ssumptions are made about the qualification sole 
means, mainly based on current sole means systems 
such as VOR/DME. In order to allow for system design 
that will satisfy sole means requirements, it is recom- 
mended that a definition of a sole means navigation 
system be established. This definition must include re- 
quirements for availability, reliability, and integrity cur- 
rently not specified. In addition to the definition of a 
sole means navigation system, certification require- 
ments must be established for hybrid navigation sys- 
tems. This will allow for design and production of a 
new generation of airborne navigation systems that will 
reduce overall system costs and simplify training pro- 
cedures. 
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Documentation exists that shows weather to be re- 
sponsible for approximately 40 percent of all general 
aviation accidents with fatalities. Weather data prod- 
ucts available on the ground are becoming more so- 
phisticated and greater in number. Although many of 
these data are critical to aircraft safety, they currently 
must be transmitted verbally to the aircraft. This proc- 
ess is labor intensive and provides a low rate of infor- 
mation transfer. Consequently, the pilot is often forced 
to make life-critical decisions based on incomplete and 
outdated information. Automated transmission of 
weather data from the ground to the aircraft can pro- 
vide the aircrew with accurate data in near-real time. 
The current National Airspace System Plan calls for 
such an uplink capability to be provided by the Mode S 
Beacon System data link. Although this system has a 
very advanced data link capability, it will not be capa- 
ble of providing adequate weather data to all airspace 
users in its planned configuration. This paper delin- 
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eates some of the important weather data uplink 
system requirements, and describes a system which is 
capable of meeting these requirements. The proposed 
system utilizes a run-length coding technique for 
image data compression and a hybrid phase and am- 

itude modulation technique for the transmission of 

th voice and weather data on existing aeronautical 
Very hg Frequency (VHF) voice communication 
channels. 
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The Air Transportation Technology Program at Prince- 
ton University, a program emphasizing graduate and 
undergraduate student research, proceeded along 
several avenues during the past year. A study of opti- 
mal trajectories for penetration of microbursts when 
encounter is unavoidable was conducted. The empha- 
sis of current wind shear research is on developing an 
expert system for wind shear avoidance. A knowledge- 
based reconfigurable flight control system that is im- 
plemented with the Pascal programming language 
using parallel microprocessors was developed. This 
expert system could be considered a prototype for a 
failure-tolerant control system that can be constructed 
using existing hardware. Development of a real-time 
cockpit simulator continued during the year. The simu- 
lator provides a single-person crew station with both 
conventional and advanced control devices; it current- 
ly is programmed to simulate the Navion single-engine 
general aviation airplane. Alternatives for the air traffic 
control system giving particular attention to the institu- 
tional structure of the FAA are analyzed. A simple nu- 
merical procedure for estimating the stochastic robust- 

ness of control systems is being investigated. The revi- 
talization of the general aviation industry is also dis- 
cussed. 
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The Automated Surface Observing System (ASOS) is 
a weather collection and display system that will be 
installed in Air Traffic Control Towers (ATCT). The 
system will be procured, installed, operated, and main- 
tained by the National Weather Service (NWS) for the 
Federal Aviation Administration (FAA) under a Memo- 
randum of Agreement (MOA). This plan outiines the 
FAA’s operational evaluation of the preproduction 
ASOS systems. Two companies, Magnavox and AAI 
Corporation, are under contract to develop the ASOS. 
The FAA will evaluate the Magnavox system at the 
Wichita ATCT and AAI’s system at the Tulsa ATCT. 
The 6-week evaluations of each system will be the 
only FAA operational test of the ASOS. Data will be 
collected via questionnaires completed by Air Traffic 
Control Specialists (ATCS) at both sites and ATCSs 
brought in from other sites to assess the system. The 
results of the evaluation will be used for consideration 
in the production contract award and for making any 
necessary changes to the system. 


053,293 

N90-20969/3/GAR PC A0S/MF A01 
Mayflower Communications Co., Inc., Reading, MA. 
Autonomous Integrated GPS/INS Navigation Ex- 
periment for Omv. Phase 1: Feasibility Study. 

T. N. Upadhyay, G. J. Priovolos, and H. Rhodehamel. 
Jan 90, 93p NAS 1.26:4267, NASA-CR-4267 
Contract NAS8-38031 


The phase 1 research focused on the experiment defi- 
nition. A tightly ye Globa! Positioning System/ 
Inertial Navigation System (GPS/INS) navigation filter 
design was analyzed and was shown, via detailed 
computer simulation, to provide precise position, ve- 
locity, and attitude (alignment) data to support naviga- 
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tion and attitude control requirements of future NASA 
missions. The application of the integrated filter was 
also shown to provide the opportunity to calibrate iner- 
tial instrument errors which is particularly useful in re- 
ducing INS error growth during times of GPS outages. 
While the Orbital Maneuvering Vehicle (OMV) provides 
a good target platform for demonstration and for possi- 
ble flight implementation to provide improved capabil- 
ity, a successful proof-of-concept ground demonstra- 
tion can be obtained using any simulated mission sce- 
nario data, such as Space Transfer Vehicle, Shuttle-C, 
Space Station. 
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A simulator evaluation was conducted to determine 
the adequacy of the standard touchdown zone (TDZ) 
lighting system under extremely low visibility condi- 
tions and to develop, if necessary, a modified TDZ 
lighting system. All testing was conducted using the 
Federal Aviation Administration (FAA) B-727 simulator 
at the Mike Monroney Aeronautical Center, Oklahoma 
City. The adequacy of the lighting system guidance 
was determined through pilot comments and by noting 
the aircraft track during the rollout. A post-flight ques- 
tionnaire was completed by the test pilots. Only 10 out 
of 14 (71 percent) pilots were able to determine their 
location relative to centerline at 300 feet Runway 
Visual Range (RVR) with the standard TDZ lighting 
system. Some of the pilots could only determine their 
location down to 500 feet RVR, so a modified system 
was developed. With the modified system all pilots 
were able to achieve adequate centerline orientation 
at 300 feet RVR. From the results of this simulator 
evaluation we must conclude that, given a true re- 
duced visibility condition of 300 to 500 feet RVR and 
with an automatic landing (auto-land) system malfunc- 
tion which delivered the aircraft to a touchdown point 
immediately over the TDZ lighting system, a pilot 
would not have sufficient lateral guidance to achieve 
adequate centerline orientation during rollout. 
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The aging electronic control desk for the Human Cen- 
trituge System (HCS) at the Institute of Aviation Medi- 
cine (IAM), Bangalore was upgraded and rebuilt. HCS 
existence at IAM, its work and use are outlined. The 
NAL designed, personal computer (PC) based electron 
control desk used with the HCS to control the rotation- 
als of the Human Centrifuge (HC) is described. 
The control desk is used for running the HC to produce 
various g(acceleration) patterns such as normal g pro- 
files and combat g profiles which are generally experi- 
enced by pilots. The PC is used for speed reference 
signal generation, supervision of the sequence of op- 
erations to be carried out at the start of the centrifuge 
and continuous checking of the correct operation of 
the overall HCS. The NAL designed control desk func- 
tionally replaces the original control desk and all the 
safety features that existed earlier have been retained 
in the new controller. Use of PC has resulted in a flexi- 
ble programming environment and use of the latest 
available solid state components employed in building 
the controller has resulted in a reliable system. 
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In response to increasing helicopter demand, the FAA 
initiated the FAA/Industry National Prototype Heliport 
Demonstration and Development Program. Four cities 
were selected for the demonstration program. These 
were: New York, New Orleans, Los Angeles, and Indi- 
anapolis. In January 1985, the Indianapolis Downtown 
Heliport was the first of the demonstration heliports to 
open. The operational characteristics are analyzed of 
the Indianapolis Downtown Heliport from its opening in 


1985 through March 1989, and the marketing tech- 
niques used during the planning and development 
stages of the heliport as well as the continuing market- 
ing effort used to retain and increase business are 
studied. An analysis of operations at the heliport is per- 
formed using data collected by the heliport operators. 
The parameters examined concentrate on the types of 
missions, the variations and trends in the number of 
operations, the geographic distribution of the helicop- 
ters that use the facility, and the types of services re- 
quired by the helicopter operators using the heliport. 
Due to limitations in the amount and accuracy of data 
available, only generalized trends rather than detailed 
statistical conclusions could be developed. 
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In some large Federal Aviation Administration (FAA) 
air traffic control sectors, the controller manually 
switches between multiple ground transmitters to com- 
municate with aircraft at opposite ends of the sector. 
This puts an additional burden on the controller. Aero- 
nautical Radio, Inc. (ARINC) uses a frequency offset 
system which produces five frequencies from one 
channel assignment. ARINC provides this service to 
commercial air carriers who use receivers designed to 
ARINC specifications. These receivers are capable of 
eliminating the audio heterodyne generated by the off- 
setting process. The commercial air carriers use this 
system for airline business. The testing performed at 
the FAA Technical Center to evaluate this system as a 
means of controlling the air traffic in large sectors is 
described. The tests indicate that a frequency offset 
system cannot be used with general aviation aircraft 
receivers because many cannot filter out the audio 
heterodyne. Use of frequency offset may be possible 
in high altitude sectors where commercial aviation re- 
ceivers, which meet ARINC specifications, are used if 
some additional concerns are resolved. 
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The provision for two-way communication with aircraft, 
via a digital data link, has long been considered a 
means of providing significant enhancements for safe 
and efficient flight operations. The data link processor 
(DLP) currently being tested will initially perform the 
ground-based data link processing functions neces- 
sary to provide appropriately equipped aircraft with 
pilot requested aviation weather data from a National 
Weather Data Base via the Mode Select Beacon 
System (Mode S). The weather data base will contain 
six products: surface observations (SA), terminal fore- 
casts (FT), pilot reports (UA), wind and temperature 
aloft forecasts (FD), radar summaries (SD), and haz- 
ardous weather advisories. The DLP project transition 
plan presents those activities and the organizations 
that are responsible to effect the transition of the DLP 
into the Federal Aviation Administration (FAA) Techni- 
cal Center. This plan identifies the functional inter- 
faces, equipment description, testing, training, and lo- 
gistics support necessary for an orderly transition at 
the FAA Technical Center. 
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The Meteorologist Weather Processor (MWP) System 
is an element of the National Airspace System (NAS) 
modernization. The initial MWP is a leased interim 
system which will be replaced after 5 years by an end- 
state system which will meet all of the requirements of 
NAS-SS-1000 for the Meteorologist Weather Proces- 
sor/Central Flow Meteorologist Weather Processor 
(MWP/CFMWP). The contractor, Harris Corporation, is 





responsible for all aspects of system support including 
communications and maintenance. The MWP will be 
capable of processing weather data from a variety of 
sources including alphanumeric and graphic products, 
radar weather data, and satellite imagery. These 
weather products will be used by the Center Weather 
Service Unit (CWSU) meteorologists, Traffic Manage- 
ment Unit (TMU) personnel in briefing pilots, and air 
traffic control (ATC) personnel concerning weather 
products. 


053,300 

PB90-247297/GAR PC A04/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Public Affairs. 

Guide to Federal Aviation Administration Publica- 


tions. 
May 90, 72p FAA-APA-PG-12 
on available from Supt. of Docs. See also AD-A075 


The twelfth edition of the Guide to Federal Aviation Ad- 
ministration Publications can help identify and obtain 
FAA publications, as well as aviation-related publica- 
tions issued by other Federal agencies. 


Marine & Waterway Transportation 


053,301 

MIC-90-03170/GAR PC E07/MF E01 

— Canada, Ottawa (Ontario). Harbours and 
orts. 

Annual report on financial operations 1987-88. 

c1988, 78p SSC-T36-1/1-1988, ISBN-0-662-56999-7 

Text in English and French (Bilingual). 


Annual report on the financial operations of public har- 
bours and port facilities administered by the Canadian 
Coast Guard, excluding ports of the Canada Ports 
Corp., local port corporations and ports administered 
as Harbour Commissions. The report describes port 
operations, program objectives and administration, 
and the charging of user fees. Program highlights for 
commodities handled at public ports, iffs, and 
achievements by region are described. Financial data 
is included. 


053,302 

PAT-APPL-7-446 262/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 
Semi-Automatic Direction Finding Set. 

Patent Application. 

W. P. Huntley, and D. J. Swanick. Filed 5 Dec 89, 
14p AD-D014 564/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A receiver selects and amplitude demodulates an RF 
signal from one of a plurality of directional antennas. 
The demodulated signal is then delayed to put it in time 
synchronism with the same signal information from an 
omnidirectional antenna. A signal is then generated of 
the peak pulses of the demodulated signal when the 
pulses are in time synchronism with pulses from the 
omnidirectional antenna. A control indicator receives 
the peak pulses along with periscope bearing signals 
and ship’s heading signals and gives an r, theta display 
of the amplitude of the RF signal selected from the 
directional antenna at the periscope true bearing 
angle. Patent applications. (rh) 


053,303 
PB90-250291/GAR 
(Order as PB90-250283/GAR, PC A06/MF 


A01) 
Japan Radio Co. Ltd., Tokyo. 
Total Navigation System. 
S. Kawashima, and J. Street. c1990, 5p 
Text in Japanese. 
Included in JRC Review, n28 p3-6 1990. 


There are many navigation instruments available to 
provide increased safety and economy for navigation. 
Initially, individual unit such as Loran C, Omega, 
Satnav and Decca receivers were developed. Then, 
these instruments were combined into one integrated 
system called the Total Navigation System, taking ad- 
vantage of graphic displays. When the Total Naviga- 
tion System were introduced at first, the main purpose 


of the system was safe and economical navigation in 
open sea. And now, the main purpose is safe and eco- 
nomical navigation not only in open sea but also in 
coastal area and narrow channel, because of the rapid 
my in semiconductor and microprocessor tech- 
nology. Especially an electronic chart has the very im- 
portant role for safety in coastal and narrow channel 
— The paper describes the outline of the 
prec Navigation System and the role of an electronic 
chart. 


053,304 

PBS0-250796/GAR PC A06/MF AO1 

Maritiem Research Inst. Nederland, Wageningen. 

Acceleration Measurements on Board of the Dock 
11, 12 and 20 Heavy Lift Ships. 

c1986, 125p REPT-49181-1-OE 

Sponsored by Stichting Coordinatie Maritiem Onder- 

zoek, Rotterdam (Netherlands). 


In 1983 a project was initiated to measure accelera- 
tions on board of three practically identical ships in 
order to provide information on the long-term Statisti- 
cal behavior of ‘accelerations on cargo.’ In the report 
the measured acceleration levels will be compared 
with the ‘characteristic accelerations’ according to the 
DNV rules for these ships on the same route. Also 
comparisons will be made with the design values pro- 
posed by Dock Express and with the results of a long- 
term prediction method available at the Maritime Re- 
search Institute, Netherlands (MARIN). The measure- 
ments on board of the Dock Express 11, 12, and 20 
commenced after installation of the equipment by 
MARIN technicians. The equipment was duly tested 
prior to installation. The measurement results were 
stored on diskettes which were converted to magnetic 
tape files by Troost Systems B.V. The magnetic tape 
files were stored at MARIN and used for analysis and 
investigation. 


Pipeline Transportation 


053,305 

MIC-90-03302/GAR MF E01 
Canadian Petroleum Association, Calgary (Alberta). 
Pipeline Div. 

Oil pipeline performance review, 1986. 

Annual publication. 

c1986, 31p 

Microfiche only. 


All liquid hydrocarbon pipelines in Canada, including 
crude oil, refined products and High Vapour Pressure 
(HVP) lines were requested to participate in an industry 
analysis by submitting voluntary, confidential perform- 
ance and failure reports. Pipelines included in this 
review fall within the scope of Canadian Standards As- 
sociation Standard Z183-M86, oil pipeline transporta- 
tion systems. However, only oil lines downstream of 
production facilities and refined petroleum product 
lines are covered. Multi-phase lines, producer operat- 
ed pipelines and flow lines now included in Z183-M86 
are not covered. Incidents resulting in a spill of 1.5 cu 
m or more of oil, or any amount of HVP material, and 
any incident involving an injury, a death, a fire, or an 
explosion are classified as reportable. A list of partici- 
pating pipelines is included. 


053,306 

MIC-90-03376/GAR PC E07/MF E01 
Canada Centre for Mineral and Energy Technology, 
Ottawa (Ontario). 

Pressure history of a gas pipeline. 

O. Vosikovsky. c1990, 11p 


Extensive stress corrosion cracking (SCC) has been 
found in Canadian gas pipelines and beginning in 
1985, has resulted in several operational and hydro- 
test failures in lines operated by TransCanada Pipe- 
lines (TCPL). Examination of failures and extensive 
field research revealed that SCC in Canadian pipelines 
differs from the known ‘classical’ SCC in that the elec- 
trolytes found above SC cracks are dilute and have 
lower pH (near neutral). The crack tip strain rate gener- 
ated (among other factors) by stresses from pressure 
fluctuations in a pipeline is one of the most important 
parameters controlling the crack growth rate. Since 
representative pressure histories of gas pipelines are 
not available, cycle counting was performed on the 
TCPL pipeline which experienced several service fail- 
ures. The method of cycle counting and the results - a 


053,309 
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1-year pressure sequence to be used in SC crack 
growth rate tests - are described. 


Railroad Transportation 


053,307 


DE90010046/GAR 

Transit, Inc., Falls Church, VA. 
Validation of ‘System 21’ monobeam transit with 
computer analysis and large models. Final draft. 

L. K. Edwards, D. R. Ahibeck, P. B. S. Lissaman, W. 
J. Mouton, and R. O. Powell. 1990, 11p CONF- 
9004194-1 

Contract FG01-89CE15439 

ASME/IEEE joint railroad conference, Chicago, IL 
(USA), 16-19 Apr 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Validation of four key features of the new “SYSTEM 
21” aerial rapid transit system are discussed: Assess- 
ment of tension tie between car and beam by Mr. Ahi- 
beck; Dynamic analysis of cars/trains traveling along 
the guideway at speeds to 100 mph, by Dr. Lissaman; 
Analyses of guideway beam strength and rigidity by Dr. 
Powell and Prof. Mouton; Quarter-scale models to vali- 
date outrigger kinematics and modular makeup of 
guideway and station. There are strong indicati 
Suitability for operation at inter-city speeds as well 
Most of this was done under a DOE grant to FUTR 
in 1989, addressing issues identified by the Nati 
Bureau of Standards. 7 refs., 17 figs., 1 tab. 


Road Transportation 


053,308 


AD-A222 667/8/GAR PC A03/MF A01 
Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
Color image Processing for Navigation: Two Road 
Trackers. 

Technical rept. 

D. Aubert, and C. Thorpe. Apr 90, 24p Rept no. 
CMU-RI-TR-90-09 

Contract DACA76-89-C-0014 


To build on autonomous vehicle capable of road fol- 
lowing, it is necessary to compute the position and the 
orientation of the vehicle relative to the road. One way 
of doing so is to acquire images from a camera on the 
vehicle and extract some road features from these 
images. Knowing the geometric transformation be- 
tween the camera and the ground plane, it is easy to 
compute the position and the orientation of the vehicle 
relative to these road features. A system is built to 
track structured roads, roads that have lane markings, 
shoulders, and other structures. For these roads, 
easiest visual features to track are white lines and the 
yellow lines. Robust extractors are needed to deal with 
a variety of roads, light and weather conditions. In the 
case of the white stripe, we use our knowledge about 
its shape to extract it. We create a mask with a shape 
similar to the current white stripe and convolve a 
search area in the image with it. The maximum correla- 
tion gives us the location of the stripe. A large mask is 

to reduce the signal/noise ratio, and to be robust 
in the cases of light and weather variations. Taking into 
account the current running total during the convolu- 
tion phases reduces the computational time drastically 
and so gets a fast operator to track the white stripe. In 
the case of the yellow stripes, the color is a strong 
characteristic of this kind of stripe, and the hue is only 
slightly affected by lighting and weather variations (the 
image maybe a dark or a light yellow, but it is always a 
yellow color). The yellow stripe tracker will be based 
on the hue information. (jnd) 


053,309 
DE90009719/GAR 
Argonne National Lab., IL. 
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Summary of prospects for methanol vehicles in 
the United States. 

R. P. Larsen. 1990, 11p CONF-9002120-1 

Contract W-31109-ENG-38 

National symposium on methanol vehicles, Tokyo 
(Japan), 6-8 Feb 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Interest in alternatives to petroleum as fuel for the US 
transportation system has been increasing steadily 
over the last 10 years. Initiatives from the federal and 
state governments have advanced the likelihood of 
the use of alternative fuels in the US in significant vol- 
umes in the 1990’s. In a rare convergence of govern- 
mental and industrial perspectives, methanol has 
emerged as the most likely alternative fuel to displace 
large quantities of petroleum as a transportation fuel. 
Methanol has attained this position because of its fa- 
vorable economics from infrastructure, vehicle conver- 
sion, and production standpoints. In addition, the nec- 
essarily lengthy transition period for any alternative 
fuel is facilitated using methanol, a liquid fuel with a 
great many similarities to gasoline and diesel fuel. The 
environmental benefits from a transition to alternative 
fuels, and from methanol in particular, have emerged 
as the largest motivation to — a transition to a non- 
petroleum fuel. This paper will summarize recent de- 
velopments in alternative fuel policy, research and de- 
velopment, and legislative initiatives in the US, high- 
lighting the leading position of methanol fuel. 


053,310 

DE90010273/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Distance and clearance perception using forward- 
looking, vehicular television systems. 

D. P. Miller. Apr 90, 15p SAND-88-1958 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


During off-road navigation, drivers often must make 
size, distance, and clearance judgments of terrain fea- 
tures and obstacles in order to choose safe naviga- 
tional routes. These same judgments must be made in 
the teleoperation of land vehicles using forward-look- 
ing television systems. This study evaluated how well 
subjects perceived size, distance, and clearance using 
monochrome and color television systems. Thirty- 
eight subjects (Ss) estimated the size, distance, and 
separation of two obstacles using video imagery pro- 
duced by a forward-looking, vehicle-mounted camera. 
Results indicate that Ss typically overestimated dis- 
tances and, when in error judging clearance, tended to 
overestimate the gap between the objects. These 
biases were expected, given the well-documented 
minification effect of television using standard lenses. 
More surprising was the somewhat larger bias evi- 
denced by Ss using color versus monochrome image- 
ry. This report describes the research methodology, 
the results obtained, and potential reasons for the re- 
sults; it also discusses the plans for continuing re- 
search in this area, and assesses the implications 
these findings may have on teleoperated vehicle de- 
signs. 11 refs., 7 figs. 


053,311 
DE907861 22/GAR PC A04/MF A01 


Verkeerscirculatie en brandstofverbruik in Dor- 
drecht. (Traffic circulation and fuel consumption in 
Dordrecht, Netherlands). 

Jun 88, 69p NEA-N-7073/13124 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The computer program CONTRAM (Continuous Traffic 
Assignment Model) has been implemented and put 
into operation in Dordrecht, Netherlands. CONTRAM 
simulates and evaluates traffic control in an urban area 
and makes it possible to evaluate the impact of traffic 
control on the energy consumption, travelling times 
and delays, length of traffic jams, traffic intensity and 
travelled distances. First the characteristics of the pro- 
gram are shortly described. Then attention is paid to 
the collection of input data. Subsequently the actual 
project is dealt with. Six simulations were carried out of 
which the first three had the purpose to describe the 
present evening rush hours. Then five variants for traf- 
fic regulations and traffic measures are simulated. The 


322 VOL. 90, No. 20 


simulated versions are aimed at the traffic policy incor- 
porated in the draft of the city plan of Dordrecht. Spe- 
cial attention is paid to the energy conservation real- 
ized by the different simulated versions. 10 figs., 5 
refs., 4 tabs., 5 apps. (ERA citation 15:000000) 


053,312 
DE90791326/GAR PC A04/MF A01 
Ministeriet for Offentlige Arbejder, Copenhagen (Den- 


mark). 

TU-86. Trafikundersoegeise. (TU-86. Investigation 
of traffic conditions). 

Mar 87, 64p NEI-DK-317 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


An investigation of traffic conditions in Denmark limit- 
ed to ownership of bicycles, autocycles and motor- 
bikes, and to access to, and use of, cars - including 
car-pooling. The character of road travel in relation to 
journeys of over 20 km, which are not to and from the 
place of work, is also examined. (AB). (ERA citation 
15:000000) 


053,313 

DE90791354/GAR PC AO6/MF A01 
Cowiconsult Raadgivende Ingenioerer A/S, Virum 
(Denmark). 

Feedersystemer i kombineret transport. (Feeder 
systems in combined transport). 

May 88, 103p NEI-DK-321 

In Danish. EFP-87. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The interaction, (in a combined road and rail transport 
system) between the main system and a feeder 
system which cope with transport between the main 
terminals, is analysed. A new “feeder model” has 
been developed and a model analysis of feeder/ 
combi-transporters to the continent and within Scandi- 
navia has been carried out. The feeder model takes 
into account the uneven flow of goods between Scan- 
dinavia and the continent. The flow of freight is deter- 
mined on the basis of the Scandinavian Link project 
which focusses on the transport cf goods between the 
northern countries and the continent. The feeder 
model is an extension of the combi-model. It incorpo- 
rates the major roads and rail lines, and the ferry 
routes, between 22 terminals in Europe. The model il- 
lustrates only the interchange system between road 
vehicle and rail transport. The project illustrates how 
utilization of the combined transport system can be in- 
creased to maximum capacity, resulting in a reduction 
of resource consumption, by taking into account the 
irregularity in the flow of goods between the individual 
terminals. By also taking into account the positioning 
costs in connection with having to transport empty 
goods wagons, (rail), maximum utilization of goods 
trains in the combined transport system can be 
achieved. In addition to this, it is concluded that total 
transportation costs, and energy consumption can be 
reduced very significantly, and this can be seen espe- 
cially in comparison with the costs of utilizing road 
transport alone. (AB). (ERA citation 15:000000) 


053,314 


MIC-90-03171/GAR PC E12/MF E01 
Canada. Motor Carrier Branch, Ottawa (Ontario). 
Report to Parliament for the year 1988: Commer- 
cial vehicle safety in Canada. 

Annual publication. 

c1989, 113p SSC-T45-4/1988 

Text in English and French (Bilingual). 


Report on commercial vehicle safety, mainly address- 
ing the question of the relationship between economic 
regulation and motor-carrier safety, particularly since 
the introduction of the Motor Vehicle Transportation 
Act of 1987. This federal Act regulates for-hire trucking 
companies and commercial bus companies. The 
report includes background on the introduction of fed- 
eral legislation in this field, safety progress in 1988, 
and trends in highway accidents involving commercial 
vehicles. The report is primarily intended to make infor- 
mation available which, over time, will establish wheth- 
er in fact there have been any significant trends follow- 
ing a relaxation of economic regulation coupled with 
increases in safety regulation and enforcement. Acci- 
dent data is taken from 1987 and compared to 1986. 
The report also discusses the components of the Na- 
tional Safety Code. 


053,315 

MIC-90-03172/GAR PC E07/MF E01 
Newfoundland. Dept. of Transportation. Policy Devel- 
opment and Planning, St. John’s (Canada). 

Seat belt survey, September 7, 1989: Results. 
Research report no. 41 (Annual). 

M. Murphy. c1989, 25p 


Presents data on the provincial average wearing rate 
for 1989 and compares it with the 1988 rate. 


053,316 

MIC-90-03286/GAR PC E07/MF E01 
New Brunswick Dept. of Transportation, Fredericton. 
New Brunswick motor vehicle traffic accident sta- 
tistics, 1988. 

Annual publication. 

c1989, 33p 

Text in English and French (Bilingual). 


Annual data summary of motor vehicle traffic acci- 
dents, including percentage of licensed drivers, 
number of victims, drivers involved in accidents and 
fatal accidents, number of accidents, number of driv- 
ers, number of vehicles, number of victims, passen- 
gers injured, pedestrian related accidents, suspen- 
sions and violations. Most categories are modified by 
age, sex, and type or other factors. Data is for 1988, 
with some 10-year comparisons. 


053,317 

MIC-90-03332/GAR PC E12/MF E01 
New Brunswick. Lexicon Project Committee, Frederic- 
ton. 

Glossary of motor vehicle body repairing and 
painting. 

c1989, 107p ISBN-0-55048-036-7 

Text in English and French (Bilingual). 


The preparation of this glossary is a step towards the 
standardization of the terminology of more than 30 
trades and is intended to encourage the use of proper 
trade terminology in both official languages. Terms are 
listed in alphabetical order from English to French and 
from French to English. 


053,318 

MIC-90-03471/GAR PC E07/MF E01 
Saskatchewan Highways and Transportation, Regina. 
Saskatchewan Highways and_ Transportation: 
Annual report 1988-89. 

c1989, 73p 


The Department’s mandate is to plan, implement and 
manage an integrated multi-modal transportation 
system which provides for the safe, efficient move- 
ment of people and goods at a level of service accept- 
able to the public for the economic and social develop- 
ment of the province. This annual report reviews Divi- 
sion activities, and construction accomplishments. 


053,319 
PB90-245218/GAR 
ENSCO, Inc., Springfield, VA. 
Development of Additional Federal Outdoor 
Impact Laboratory (FOIL) Facilities. Volume 1. Pre- 
liminary Design Study for Upgrading FOIL to Test 
with Heavier Vehicles. 

Final rept. Jan 88-Mar 89. 

+) - and D. Stout. Apr 90, 96p FHWA/RD-89/ 

1 


Contract DTFH61-87-Z-00044 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Safety and Traffic Operations 
Research and Development. 


PC A05/MF A01 


The plan presents the final results of a feasibility study 
to upgrade the Federal Outdoor Impact Laboratory 
(FOIL) to test vehicles weighing up to 5400 Ib (2455 
kg) at speeds up to 65 mi/h (29 m/s). The results indi- 
cate several methods are feasible, with two of these 
selected as the most promising. These are the heavier 
drop weight with a hole to extend the drop distance 
and a flywheel drive system. The drop weight concept 
was selected as the better system. A set of plans for 
the selected system was developed and is presented 
along with supporting analysis, a detailed cost esti- 
mate and a schedule for construction. Plans are also 
included for extending the runway and upgrading the 
pulley locations for conducting impacts at various loca- 
tions. 





053,320 

PBS0-250127/GAR PC A0S/MF A014 
Environmental Protection Agency, Ann Arbor, MI. 
Emission Control Technology Div. 

1/M Test Variability. 

Technical rept. 

L. C. Landman. Apr 87, 85p EPA/AA/TSS/IM-87/2 
See also PB90-235714. 


The report summarizes an effort to study the emis- 
sions of vehicles that had exhibited variability on |/M 
tests and then to determine the effects of various pre- 
conditioning cycles on the |/M tests of those vehicles. 
The Federal Test Procedure hydrocarbons and carbon 
monoxide emissions of the vehicles continued to fail 
the I/M test even after loaded preconditioning tended 
to be higher than the emissions of the |I/M-failing vehi- 
cles which passed after that loaded preconditioning. 
Among the closed-loop vehicles, the fuel injected cars 
appeared to be more likely to produce consistent |/M 
results than were the carbureted cars. 


Transportation Safety 


053,321 

N90-20967/7/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Full-Scale Air Transport Category Fuselage 
Burnthrough Tests. 

H. Webster, G. Geyer, D. Do, J. Wright, and J. 
Collins. Feb 90, 33p DOT/FAA/CT-TN89/65 


The observations, test data, and conclusions obtained 
during the course of six full-scale fuselage burnthrough 
tests are presented. A comprehensive data base was 
developed which represented the flammability resist- 
ance of an intact fuselage when exposed to an exterior 
fuel fire. Three tests were conducted with the fuselage 
on the ground simulating a wheels-up condition, and 
three tests were conducted with the wheels down. 
Test results: (1) the aluminum skin provides protection 
from a fully developed fuel fire for 30 to 60 seconds; 
(2) the fiberglass acoustical insulation is an effective 
thermal barrier; (3) flame penetration into the cheek 
area provides a fire path into the cabin through the 
floor air return grills; (4) the aircraft with its gear ex- 
tended is more vulnerable to burnthrough from a pool 
fire than an aircraft resting on its belly; and (5) areas, 
such as the empennage crawithrough, that are not 
acoustically insulated are more vulnerable to burnth- 
rough than other parts of the insulated fuselage. 


053,322 

PBS0-246760/GAR PC A03/MF A01 
Parker (Martin R.) and Associates, Inc., Wayne, MI. 
Synthesis of Safety Research: Adverse Environ- 
mental Conditions. 

Final rept. Dec 88-Oct 89. 

M. R. Parker. Apr 90, 49p FHWA/TS-89/046 
Contract DTFH61-89-P-00285 

Sponsored by Federal Highway Administration, Wash- 
ington, DC. Office of Implementation. 


The synthesis provides background information on the 
detrimental effects of adverse environmental condi- 
tions on safety and traffic operations. A wide variety of 
treatments have been used to mitigate safety and 
operational problems due to atmospheric elements 
such as rain, fog, snow, ice, dust and other conditions. 
These treatments and their effectiveness are dis- 
cussed. A reference list is also provided for readers 
<a wish more detailed information on a particular 
study. 


053,323 

PB90-252164/GAR PC E09/MF E09 
Centre d’Essais en Vol, Bretigny-sur-Orge (France). 
Lab. de Medecine Aerospatiale. 

Toxicologiques des Incendies a Bord des 
Aeronefs. Role de la Pressurisation et de la Venti- 
lation de la Cabine (Toxicological Aspects of Fires 
Aboard Aircraft. Role of Cabin Pressurization and 
Ventilation). 

P. C. M. Kerguelen. Jan 90, 141p REPT-1162 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The object of the study was to incorporate two essen- 
tial characteristics of airplanes in flight--ventilation and 
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pressurization--into the study of thermolysis of materi- 
als used to furnish airplane cabins. Thermolysis was 
looked at from physico-chemical and toxicological 
standpoints; mice were selected as the animal model. 
The study, conducted under standard operating condi- 
tions, demonstrates the important part played by cabin 
ventilation and pressurization in intoxication risks re- 
sulting from thermolysis of certain materials by fire. In 
the author’s experiments, an increase in ventilation re- 
sulted in a lower toxic risk for most materials. Cabin 
pressure plays a fundamental role in the toxicity of ma- 
terials releasing cyanhydric acid or carbon monoxide 
— thermolysis: a drop in pressure increases toxic 
risk. 


053,324 

PB90-256082/GAR 

National Safety Council, Chicago, IL. 
Exploration of Impact Measures of Safety Belt Use 
Laws. Volume 1. Final Report. 

T. W. Planek, A. F. Hoskin, K. T. Fearn, T. A. Miller, 
and K. E. H. Race. Feb 90, 168p DOT-HS-807 588 
Contract DTNH22-88-Z-07391 

See also PB90-256090. Sponsored by National High- 
way Traffic Safety Administration, Washington, DC. 
Office of Driver and Pedestrian Research. 


This project identified, evaluated, and recommended 
indicators of safety belt use law (SBUL) impact, as well 
as institutional sources that collect them. The project 
involved an extensive literature review, indicator as- 
sessment, and a survey of data sources. Four indica- 
tors out of 52 candidates were judged to have the high- 
est potential for assessing SBUL impacts: (1) the 
‘KABC’ injury scale used on police accident reports, 
(2) the Abbreviated Injury Scale used on medical 
records, and its derivative Injury Severity Score, (3) oc- 
cupant ejections from vehicles, and (4) head and face 
injuries including cranium, brain, and concussive inju- 
ries but excluding ear and eye injuries. Valid and reli- 
able SBUL impact indicators are not immediately avail- 
able from many existing sources and it is unlikely that 
they can be generated quickly. It is recommended that 
coordination and integration of data-gathering efforts 
at the national level should be given first priority. 
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053,325 
PB90-256090/GAR PC A12/MF A02 
National Safety Council, Chicago, IL. 

Exploration of Impact Measures of Safety Belt Use 
Laws. Volume 2. Literature Reviewed, Expert Team 
Comments on Indicators, and Indicator Catalog. 
Supplement to Final Report. 

T. W. Planek, A. F. Hoskin, K. T. Fearn, T. A. Miller, 
and K. E. H. Race. Feb 90, 259p DOT-HS-807 589 
Contract DTNH22-88-Z-07391 

See also PB90-256082. Sponsored by National High- 
way Traffic Safety Administration, Washington, DC. 
Office of Driver and Pedestrian Research. 


This project identified, evaluated, and recommended 
indicators of safety belt use law (SBUL) impact as well 
as institutional sources that collect them. The volume 
of the final report contains (1) an annotated bibliogra- 
phy of the literature reviewed for the project, (2) expert 
team comments on the potential indicators, and (3) a 
catalog of profiles of all potential indicators consid- 
ered. 


053,326 

PB90-916301/GAR Standing Order 
National Transportation Safety Board, Washington, 
DC. Bureau of Accident Investigation. 

Railroad Accident Report - Rear-End Collision of 
Two New York City Transit Authority Trains, 103rd 
Street Station, New York, New York, March 10, 
1989. 

13 Mar 90, 60p NTSB/RAR-90/01 

Paper copy available on Standing Order, deposit ac- 
count required (Minimum deposit $100 North Ameri- 
can Continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The report explains the rear-end collision of two New 
York City Transit Authority trains in New York City on 
March 10, 1989. The safety issues discussed in the 
report are train speed, signal system repairs, signal 
system failure, management of signal department, 
emergency procedures, and the operator's cab 
design. Recommendations addressing these issues 
were made to the New York City Transit Authority. 


053,327 


PB90-916302/GAR Standing Order 


053,329 


National Transportation Safety Board, Washington, 
DC. Bureau of Accident Investigation. 

Railroad Accident Report - Derailment of Southern 
Pacific Tra es oy | Freight Train on 
May 12, 1989 and Subsequent Rupture of Cainev 
Petroleum Pipeline on May 25, 1989 San Bernar- 
dino, California. 

19 Jun 90, 202p NTSB/RAR-90/02 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 North Ameri- 
can Continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The report explains the derailment of a Southern Pacif- 
ic freight train on May 12, 1989, and the subsequent 
rupture of a Cainev petroleum pipeline on May 25, 
1989, in San Bernardino, California. The safety issues 
discussed in the report are train weight, locomotive 
brakes, communications, training, operating proce- 
dures, wreckage clearing, pipeline surveillance, pipe- 
line integrity, and pipeline check valves. Recommen- 
dations addressing these issues were made to the 
Southern Pacific Transportation Company, the Cainev 
Pipe Line Company, the Federal Railroad Administra- 
tion, the Association of American Railroads, the City of 
San Bernardino, the Research and Special Programs 
Administration, the National Association of Counties, 
and the National League of Cities. 


053,328 

PB90-916404/GAR Standing Order 
National Transportation Safety Board, Washington, 
DC. Bureau of Accident Investigation. 

Marine Accident/Incident Summary Report - 
Grounding of the U.S. Vessel ISLAND- 
ER, Woods Hole, Massachi July 29, 1988. 

17 May 90, 16p NTSB/MAR-90/01/SUM 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 North Ameri- 
can Continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The report explains the grounding of the U.S. passen- 
ger vessel ISLANDER at Woods Hole, Massachusetts, 
on July 29, 1988. The safety issues discussed in the 
report include vessel maneuvering, pilot/master 
duties, and lifesaving equipment. Recommendations 
addressing these issues were made to the U.S. Coast 
Guard and to the Woods Hole, Martha’s Vineyard and 
Nantucket Steamship Authority. 


URBAN & REGIONAL 
TECHNOLOGY & 
DEVELOPMENT 


Fire Services, Law Enforcement, & 
Criminal Justice 


053,329 

PB90-257601/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Fire Research. 
Exposure: An Expert System Fire Code. 

R. L. Smith. Jul 90, 42p NISTIR-4373 

Sponsored by Air Force Engineering and Services 
Center, Tyndall AFB, FL. 


The report addresses the issue of developing an 
expert or knowledge-based system that deals with the 
problem of preventing the spread of fire between build- 
ings. A knowledge-based program, EXPOSURE, has 
been developed that facilitates using more appropriate 
technology, expanding the problem domain, and pro- 
viding cost-effective solutions. EXPOSURE can solve 
the problem of the prevention of the spread of fire be- 
tween buildings for the case when the exposed build- 
ing has combustible walls. The use of the expert 
system EXPOSURE and NFPA 80A produce signifi- 
cantly different recommended minimum separation be- 
tween buildings. In some cases EXPOSURE calls for 
significantly greater separation and in others signifi- 
cantly less. In one case the separation required by 
NFPA 80A was more than five times greater than what 


October 15,1990 323 





URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT 
Fire Services, Law Enforcement, & Criminal Justice 


EXPOSURE recommended. The program demon- 
strates that significant cost savings in achieving the 
desired level of fire safety and in assuring the levels of 
safety can be obtained by use of expert system fire 
codes. 


Housing 


053,330 

PB90-253311/GAR PC A10/MF A02 
Department of Housing and Urban Development, 
Washington, DC. Office of Policy Development and 
Research. 

Report to Congress on Alternative Methods for 
Funding Public Housing Modernization. 

Apr 90, 215p 

Also available from Supt. of Docs. 


Report to Congress on Alternative Methods for Fund- 

ing Public Housing Modernization: Chapter |--Back- 

ground; Chapter II--Definition and Distribution of Mod- 

ernization Need; Chapter Ill--Basic Issues to be Ad- 

— by Congress; Chapter IV--HUD Recommen- 
ations. 


Recreation 


053,331 

AD-A222 644/7/GAR PC A04/MF A01 
Logistics Management Inst., Alexandria, VA. 

Better Housing Now: Public-Private Venture Hous- 
ing at Big Bend National Park, Texas. 

Final rept. 

D. M. Brown, and J. W. Cassell. Mar 90, 74p Rept 
no. LMI-DI901R1 

Contract MDA903-85-C-0139 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


This report reviews the National Parks Service (NPS) 
employee housing program. Because of inadequate 
maintenance and construction funding, the inventory is 
deteriorating steadily. An estimated $270 million is 
needed to replace or repair the existing housing. 
Those funds are not expected to be available, so 
Public-Private Ventures (PPVs) are being explored as 
an alternative. This report evaluates the feasibility of 
PPV leases through which employee ory eg tm be 
provided at the Big Bend National Park in Southwest 
Texas. Due to the extreme isolation of the park, leases 
without guarantees proved impractical. The study finds 
that due to the limited value of the land and the ab- 
sence of a local economy, a subsidized lease is the 
only feasible form of financing. Six methods of achiev- 
ing this goal are examined. The report concludes that a 
PPV will be feasible at Big Bend National Park and no 
more expensive than traditional direct appropriation 
construction. Appendix A provides a draft of the nec- 
essary legislation language for providing the NPS with 
PPV authority. Appendix B provides a draft proposal 
solicitation document detailing the recommended 
terms and conditions of a PPV at Big Bend National 
Park. The report should be read in conjunction with 
LMI’s report DI901R2 which presents the cost model 
used to evaluate the feasibility of the alternatives. Key- 
words: Housing, Cost, Model, Construction, Operating 
cost, Maintenance, PPV, Public-private venture, Fi- 
nancing, Lease-purchase. (eg) 


053,332 

MIC-90-03487/GAR PC E07/MF E01 

—— Dept. of Parks, Recreation and Culture, 
egina. 

Saskatchewan Parks, Recreation and Culture: 

Annual report 1988-89. 

c1989, 49p 


This annual report describes the organization of the 
Department, and includes operating and management 
highlights. It also lists program accomplishments and 
provides financial statements. 


053,333 

MIC-90-03734/GAR PC E07/MF E01 
Alberta. Recreation, Parks and Wildlife Foundation, 
Edmonton. 
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Alberta. Recreation, Parks and Wildlife Founda- 
tion: Annual report 1988-89. 
c1989, 28p 


Annual report of the Foundation, giving an overview of 
the year’s activities, quarterly grant projects, funds dis- 
bursed through the enrichment program and the park 
ventures funds, and the promotion of programs using 
recreation for health promotion. A financial statement 
is included. 


053,334 


PB90-255555/GAR PC A05/MF A01 
California Univ., Davis. Inst. of Ecology. 

Evaluating the Operations Evaluation Process 
Within the National Park Service. 

Technical rept. (Final). 

J. A. Sacklin. Aug 90, 89p TR-40 

Sponsored by National Park Service, San Francisco, 
CA. Western Region. 


Within the National Park Service, an Operations Eval- 
uation is a systematic assessment of a national park’s 
operations based on common standards and defini- 
tions. An Operations Evaluation is a type of manage- 
ment audit. It is an analysis, evaluation, review, and 
appraisal of the performance of an organization used 
to assess organizational effectiveness and efficiency. 
This research attempts to determine if the stated goals 
for Operations Evaluations are met. The study also de- 
scribes the attitude of National Park Service employ- 
ees toward the Operations Evaluation process and 
suggests ways in which Operations Evaluations can be 
better implemented. 


Regional Administration & Planning 


053,335 


MIC-90-03452/GAR PC E07/MF E01 
Saskatchewan Dept. of Rural Development, Regina. 
Saskatchewan Rural Development: Annual report 
1988-89. 

c1989, 51p 


This annual report describes the organization’s mis- 
sion and principles. It includes divisional reports. 


053,336 


MIC-90-03636/GAR PC E07/MF E01 
Calgary (Alta.). Public Information Dept. (Alberta). 
Calgary 2020: Calgarians choosing their future 


today. 
c1989, 39p 


In October 1988, the Minister of Municipal Affairs com- 
missioned Alberta’s local governments to prepare 
‘preferred vision’ statements to help shape their fu- 
tures. This document contains Calgary’s response to 
this inquiry. Thirty three groups comprised of 300 indi- 
viduals contributed. Twenty of these groups offered 
special perspectives from different age groups includ- 
ing children, teens, post-secondary students, and sen- 
iors; particular themes such as business, labour, urban 
planning, heritage, environment, health, and the dis- 
abled; and various backgrounds including native, and 
ethno-cultural groups. 


053,337 


N90-21443/8/GAR PC A06/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Cobertura E USO DA Terra Atraves de Sensoria- 
mento Remoto (Survey of Land Use Through 
Remote Sensing). 

M. Nieropereira, M. Delourdesndeokurkdjian, and C. 
Foresti. Nov 89, 120p INPE-5032-MD/042 

In Portuguese; English Summary. 


Different products are shown for remote sensing used 
for land use survey; land use classification systems; 
definition and example of land use identification criter- 
ias through the utilization of remote sensing tech- 
niques and methologies for digital processing/monitor- 
ing of land use. As an addition to this information a 
practical example of land use survey is shown in all 
phases, developed at INPE using LANDSAT-TM data. 


Transportation & Traffic Planning 


053,338 

PB90-245044/GAR PC AO5/MF A01 
San Diego State Univ., CA. Dept. of Civil Engineering. 
Performance Measurement for Centrally-Con- 
trolled, Traffic-Responsive Ramp Metering Sys- 
tems. 

Final rept. 

J. H. Banks. Aug 87, 86p CIVIL ENGINEERING SER- 
87141 

Also pub. as Federal Highway Administration, Sacra- 
mento, CA. California Div. rept. no. FHWA/CA/SDSU/ 
CE-87/141. Sponsored by Federal Highway Adminis- 
tration, Sacramento, CA. California Div., and California 
State Dept. of Transportation, Sacramento. 


The research involved identification of performance 
measures for the San Diego Ramp Metering System, 
development of software and data reduction tech- 
niques to quantify these, and analysis of current data 
to establish normal patterns in system performance. 
Performance indicators included speeds, volumes and 
flow rates, and occupancies for individual detector lo- 
cations; throughputs, total travel-times, and delays for 
freeway sections; ramp delays; and accident statistics. 
Quantification of measures related to freeway mainline 
was straightforward except in the case of travel times 
and delays; quantification of ramp delays from auto- 
matically-collected data proved to be impossible. The 
report contains detailed descriptions of the methods 
for calculating these measures, and a summary de- 
— of the software package used to calculate 
them. 


053,339 

PB90-246778/GAR PC A08/MF A01 
Burns (E.N.) and Associates, Columbus, OH. 
Construction Costs and Safety impacts of Work 
Zone Traffic Control Strategies. Volume 1. Final 
Report. 

Rept. for 19 Aug 86-19 Sep 89. 

E. N. Burns, C. L. Dudek, and O. J. Pendleton. Dec 
89, 169p FHWA/RD-89/209 

Contract DTFH-61-86-C-00064 

See also PB90-246786. Sponsored by Federal —_ 
way Administration, McLean, VA. Traffic Safety Re- 
search Div. 


Research was performed to determine total costs 
(construction and road user costs) and safety impacts 
associated with traffic control through work zones on 
rural four-lane, divided highways using single lane clo- 
sure (SLC) versus two-lane, two-way traffic operations 
(TLTWO). An informational guide for use in selecting 
cost-effective traffic control strategies for proposed 
construction projects was also prepared. Construction 
data were collected from 51 construction projects in 
11 States, and traffic capacity delay studies were con- 
ducted at 25 projects in 10 States. In all, construction 
projects were studied in 16 different states. A total of 
seven types of construction projects were analyzed for 
the two traffic control alternatives. 


053,340 

PB90-246786/GAR PC A04/MF A01 
Burns (E.N.) and Associates, Columbus, OH. 
Construction Costs and Safety Impacts of Work 
Zone Traffic Control Strategies. Volume 2. Infor- 
mational Guide. 

Final rept. 19 Aug 86-19 Sep 89. 

E. N. Burns, C. L. Dudek, and O. J. Pendleton. Dec 
89, 54p FHWA/RD-89/210 

Contract DTFH-61-86-C-00064 

See also PB90-246778. Sponsored by Federal 7. 
way Administration, McLean, VA. Traffic Safety Re- 
search Div. 


The report is intended to present an informational 
guide for highway agencies and contractors to assist 
them in selecting the most cost-effective of two com- 
monly used traffic control strategies for proposed con- 
struction projects on four-lane divided highways. 


053,341 

PB90-246794/GAR PC A08/MF A01 
Texas Univ. at Austin. School of Architecture. 
Developing a Comprehensive Service Strategy to 
Meet a Range of Suburban Travel Needs. 

S. Rosenbloom. May 90, 159p UMTA-TX-11-0020 
Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. Univ. Research and Training 
Program. 





The document reports on a study to develop a meth- 
odology allowing transit operators to identify promising 
non-traditional options for their individual community 
needs and to evaluate the cost-effectiveness of the 
methods, and, to illustrate how the method would actu- 
ally be implemented, focusing on a 60 square mile 
highly suburban area in Austin, Texas. The report first 
describes the ‘new’ suburban environment in which 
public transit operators must provide service, showing 
how the increasing suburbanization of jobs and homes 
has created both work and non-work trips not easily 
served by traditional transit. The report next describes 
prototypes of non-traditional services that have been 
developed and explains the results of a survey of 22 
mid-sized cities. The report next describes a six-step 
service and cost effectiveness methodology, explain- 
ing the logic of the process and the type and source of 
required data. Finally the report describes how the six- 
step methodology was applied in Austin, Texas. 


053,342 


PB90-246802/GAR PC A07/MF A01 
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Grambling State Univ., LA. Dept. of Industrial and Engi- 
neering Technology. 

Redesigning Local Transportation Service for im- 
proved Suburban Mobility: The Problem of Acces- 
sibility for the Elderly and Low Income Residents. 
Final rept. 1 Jan 89-31 May 90. 

N. Nwokolo. May 90, 139p UMTA-LA-11-0050-90- 


Contract UMTA-LA-11-0050 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. Univ. Research and Training 
Program. 


The purpose of the research was to investigate the 
problem associated with suburban mobility and acces- 
sibility of transportation services for the elderly, the 
handicapped, and the socio-economically disadvan- 
taged residents of the tri-cities of Grambling, Ruston, 
and Monroe, all of which are cities located within 
Northeast Louisiana. 


053,343 
PBS90-254111/GAR PC A06/MF A01 


Transportation & Traffic Planning 


North Carolina Agricultural and Technical State Univ., 
Greensboro. Transportation Inst. 

Coordination of Rural Public Transportation Serv- 
ices in Three Southeastern States. 

Final rept. 

E. S. Walther. 30 May 90, 123p UMTA-NC-11-0015- 
90-1 

Grant UMTA-NC-11-0015 

Sponsored by Urban Mass Transportation Administra- 
tion, Washington, DC. Univ. Research and Training 
Program. 


The study examines eight coordinated transportation 
systems in the states of Alabama, Georgia and North 
Carolina. In-depth case studies of each system exam- 
ine the processes which developed these systems and 
their operational and financial aspects. Additionally, 
coordination efforts at the state level are examined in 
all three states. The report also examines what consti- 
tutes coordination. Case studies are provided which 
explore system specifics. 
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DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Abstract number 


New Synthetic ‘coaches to TAT. 


AD-A223 078/7/GAR 052,833 


2,3-Dithioerythritol, a Possible New Arsenic Antidote. 

AD-A223 216/3 052,271 
2091 AL-L! SHEET 

Fracture Toughness and Failure Mechanisms in Commer- 

cial 2091 A1-Li Sheet at Cryogenic Temperatures. 

AD-A222 803/9/GAR 051,988 


AAROS RIVER 
Case study on optimal water management of small catch- 
ments. Aaros river in Norway. 
DE90791371/GAR 052,545 
ABANDONED SITES 
a risk assessment of a radioactively contami- 


nated sit 
DE90010622/GAR 051,451 


St. Charles County well field monitoring project. Quarterly 
r , January-March 1990. 

DE90010626/GAR 051,690 
Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 

DE90011116/GAR 051,453 
Environmental compliance process at New York FUSRAP 


les. 
DE90011182/GAR 052,676 


Results of the radiological survey at 14 Long Valley 
Road, Lodi, New Jersey (LJ070). 
DE90011368/GAR 052,680 


Voruntersuchungen zur Entwicklung eines Verfahrens zur 
thermografischen Untersuchung von Altablagerungen - 
Untersuchungsphase 1. Schiussbericht. (Pre-investigation 
for developing a procedure to survey landfills by thermal 
infrared remote sensing - step 1. Final report). 

DE90792158/GAR 051,566 


ABDOMINAL AORTA 
Hemodynamic Response to Abdominal Aortotomy in the 
Anesthetized Swine. 

AD-A223 143/9 052,215 

ABILITIES 
Defining Managerial Skills. 
PB90-248675/GAR 


ABIOGENIC GAS 
Organic Chemistry of Mantle-Derived Xenoliths: Assess- 
ing the Possibilities for Deep Sources of Natural Gas. Bi- 
ennial Report, November 1987-November 1989. 
PB90-247404/GAR 052,473 


ABSORBERS (MATERIALS) 
ar of Measurements of Permittivities and Permea- 
of Some Microwave Absorbing Materials. 
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Title 


Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


AD-A223 221/3/GAR 


ABSORPTION SPECTRA 
Temperature and OH Concentrations in a Solid Propel- 
lant Flame Using Absorption Techniques. 
AD-A222 591/0/GAR 052,830 
Wear Metal Analysis in —_ Oil by Microwave Diges- 
tion and Atomic Absorption Spectroscopy. 
AD-A223 070/4/GAR 050,713 
Zones of Feasibility for Retrieval of Surface Pressure 
from Observations of Absorption in the a Band of 


Oxygen. 
N90-21495/8/GAR 050,573 


ACARICIDES 
Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255423/GAR 051,495 
ACCELERATION (PHYSICS) 
Acceleration Measurements on Board of the Dock Ex- 
press 11, 12 and 20 Heavy Lift Ships. 
PB90-250796/GAR 053,304 
ACCELERATOR FACILITIES 
LLNL/UC AMS facility and research program. 
DE90010864/GAR 
New LLNL AMS 
DE90010868/GA\ 
ACCELERATORS 
Proceedings of the impedance and bunch instability 


workshop. 
DE90010201/GAR 053,075 


Directional symmetry of the impedance. 
DE90010685/GAR 053,102 


Injection systems for AMS: Simultaneous vs. sequential. 
DE90010867/GAR 053,112 


Accelerator Technology Division annual report, FY 1989. 
DE90011307/GAR 053,141 


ACCESS CONTROL 
Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
nt Building Systems Edition. 
B90-255142/GAR 051,193 


ACCIDENT INVESTIGATIONS 
Railroad Accident Report - Rear-End Collision of Two 
New York City Transit Authority Trains, 103rd Street Sta- 
tion, New York, New York, March 10, 1989. 
PB90-916301/GAR 053,326 


Railroad Accident Report - Derailment of Southern Pacif- 
ic Transportation Company ~— Train on May 12, 
1989 and Subsequent Rupture of Calnev Petroleum Pipe- 
line on May 25, 1989 San Bernardino, California. 
PB90-916302/GAR 
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Marine Accident/Incident Summary Report - Grounding 

of the U.S. Passenger Vessel ISLANDER, Woods Hole, 

Massachusetts, July 29, 1988. 

PB90-916404/GAR 053,328 
ACCURACY 


Evaluation of the Accuracy of a Microwave Landing 
b gre Area Navigation System at Miami/Tamiami, Flori- 


da Airport. 
AD-A223 176/9/GAR 053,273 


Foundations of Measurement and Instrumentation. 
N90-21351/3/GAR 051,792 


ACETATES 
oe of acetic acid to methane by thermophiles. 
Progress report, May 15, 1985-May 15, 1990. 
DES0010993/GAR 051,278 


Preparation, Characterization and Cookoff Behavior of 
Booster Compositions Prepared from RDX and Acrylic or 
Ethylene-Vinyl Acetate Dispersions. 

N90-21203/6/GAR 052,848 

ACETONE 

Amendment to the Final Best Demonstrated Available 
Tech (BDAT) Background Document for Distillation 
Bottom Tars from the Production of Phenol/Acetone 
from Cumene K022. 

PB90-234360/GAR 051,600 


ACETYLCHOLINE 
Spatial Relationships between Drug Binding Sites on the 
Surface of the Acetylcholine Receptor. 
AD-A222 751/0/GAR 052,111 
ACETYLENE 
Theoretical Study of Chemisorption of Acetylene on the 
Cu(100) Surface. 
AD-A222 583/7/GAR 050,752 
ACID DEPOSITION 
Members committee report: Critical point one. 
MIC-90-03274/GAR 
ACID ELECTROLYTE FUEL CELLS 
Braensleceller foer el- och vaermeproduktion. Utveck- 
lingslaeget 1989. (Fuel cell for electric power and heat 
production. Status of development 1989). 
DE90770777/GAR 051,322 
ACID RAIN 
Ozone and acid-precipitation on western coniferous for- 


ests. 
DE90011014/GAR 051,416 


Impact of acidification on the economic value of recre- 
ational fishing in eastern Canada. 
MIC-90-03223/GAR 050,487 
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Technical Committee for the Long-Range Transport of 

Atmospheric Pollutants in Western and Northern Canada: 

Annual report 1987. 

MIC-90-03742/GAR 051,437 
ACIDIFICATION 


saege ooe of stonefly Plecoptera and —* Trichop- 
in three stream systems in New Brunswick 
wa Nova Scotia, Canada, with reference to stream acidi- 


ty. 
MIC-90-03429/GAR 050,496 


Quantity, Decomposition and Nutrient Dynamics of Litter- 
fall in Some Forest Stands at Halebaeck, Southern 


PB90-252958/GAR 052,428 

Uncertainty in Modeling Regional Environmental Sys- 

tems: The Generalization of a Watershed Acidification 

Model for Predicting Broad Scale Effects. 

PB90-253352/GAR 051,727 
ACIDS 

Inhalation Toxicology of Combined Acid and Soot Parti- 


PB90-245069/GAR 051,468 
ACINETOBACTER CALCOACETICUS 

Quinoprotein Glucose ——_ and the b-Type 

Cytochromes of ‘Acinetobacter calcoaceticus’ 

L.M.D.79.41. 

PB90-251216/GAR 052,127 
ACOUSTIC AGGLOMERATORS 

Acoustic agglomeration of power plant fly ash for envi- 

= and hot gas cleanup. Final report: Revised 


OE90008251 /GAR 051,394 


ACOUSTIC BEAMS 


Application and Extension of an Analytical Model of the 
Confined Acoustic Beam Generated by a Transducer. 
AD-A222 994/6/GAR 051,088 


Nonlinear Probing of Rocks and Soils. 
AD-A223 268/4/GAR 
ACOUSTIC COUNTERMEASURES 
Electronic Countermeasures (ECM) and Acoustic Coun- 
termeasures Supported Protection for Merchant Ships 
SSM/ASM Missiles and Mines. 
A222 805/4/GAR 051,091 
ACOUSTIC DETECTION 
Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 


ACOUSTIC DETECTORS 
} cee Wave/Shear Wave Seismo-Acoustic 


AD A22 608/2/GAR 052,810 


ACOUSTIC EMISSION 
Acoustic Characterisation of an Aluminium Silicon Car- 
bide Metal Matrix Composite. 
N90-21121/0/GAR 051,923 
ACOUSTIC MEASUREMENT 
= to turbulence: An example of scientific audioli- 


BE9001 0637/GAR 052,892 


Acoustic Measurements on Reservoir Rock. 
PB90-249335/GAR 
ACOUSTIC PROPERTIES 
Acoustic Characterisation of an Aluminium Silicon Car- 
bide Metal Matrix Composite. 
N90-21121/0/GAR 051,923 
ACOUSTIC SCATTERING 
Acoustic Scattering by Near-Surface inhomogeneities in 
Porous Media. 
AD-A222 625/6/GAR 052,867 


Experiments and Analysis of Data on Shear Wave Propa- 
tion in Shallow Water Sediments. 
\D-A222 933/4/GAR 052,811 


Low-Frequency Scattering by Mixtures of Correlated Non- 
spherical Particles. 
AD-A222 945/8 052,869 


051,090 


052,477 


Separable Coordinate Systems for PDEs. 
AD-A223 052/2/GAR 
ACOUSTIC SIGNALS 
Experiments and Analysis of —_ on Shear Wave Propa- 
ition in Shallow Water Sediments. 
1D-A222 933/4/GAR 052,811 
ACOUSTIC STREAMING 
Microgravity Acoustic Mixing for Particle Cloud Combus- 
tors. 
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Scroll Profiles for Scroll Fluid Machines. 
PB90-250580/GAR 


AIR DEFENSE 
Winds of Change: The Future of the 32D Army Air De- 
fense Command in U.S. Army Europe. 
AD-A222 860/9/GAR 052,292 


AIR ENTRAINMENT 
Saltation and Suspension of Particulate Matter in Air. 
AD-A222 993/8/GAR 52,586 


AIR FILTERS 
Rapid determination of plutonium content on filters and 
smears using Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 


AIR FLOW 
Nocturnal flow on a western Colorado slope. 
DE90010863/GAR 050,547 


Manta: An RPV Design to Investigate Forces and Mo- 
ments on a Lifting Surface. 
N90-20971/9/GAR 050,393 


AIR FORCE PERSONNEL 
Prototypes of Cognitive Measures for Air Force Officers: 
Test Development and Item Banking. 
AD-A222 670/2/GAR 052,309 


AIR FORCE RESEARCH 
United States Air Force Research Initiation Program for 
1988. Volume 1. 
AD-A223 123/1/GAR 051,805 


United States Air Force Research Initiation Program for 
1988. Volume 2. 
AD-A223 124/9/GAR 051,806 


United States Air Force Research Initiation Program for 
1988. Volume 3. 
AD-A223 125/6/GAR 051,807 


United States Air Force Research Initiation Program for 
1988. Volume 4. 
AD-A223 126/4/GAR 051,808 


AIR FORCE TRAINING 
Advanced On-the-Job Training System: System Adminis- 
trator User's Guide. 
AD-A222 668/6/GAR 052,308 


Advanced On-the-Job Training System: Transition Plan. 
AD-A222 683/5/GAR 052,311 


F-15 Avionic Systems Career Ladder, AFSC 452X1A/B/ 
C, AFPT 90-452-851. Occupational Survey Report. 
AD-A222 851/8/GAR 052,323 


Advanced On-The-Job Training System: User’s Hand- 
book (Sections 1-6). Volume 1. 
AD-A222 977/1/GAR 052,337 


Advanced On-The-Job Training System: User's Hand- 
book (Sections 7-9). Volume 2. 
AD-A222 978/9/GAR 052,338 


Advanced On-The-Job —— System: User’s Hand- 
book (Sections 10-11). Volume 3. 
052,339 


050,640 


AD-A222 979/7/GAR 


Advanced On-The-Job Training System: User’s Hand- 
book (Sections 12-13). Volume 4. 
052,340 


AD-A222 980/5/GAR 
Training Systems for Maintenance (TRANSFORM) 
052,341 


System Overview. 
AD-A222 981/3/GAR 

Training Systems for Maintenance (TRANSFORM) User’s 
Manual. 


AD-A222 982/1/GAR 


AIR FRAMES 
Proceedings of USAF Structural Integrity Program (ASIP, 
ENSIP) Conference Held in Sacramento, California on 2- 
4 December 1986. 
AD-A222 585/2/GAR 050,382 


AIR JETS 


Rectangular Subsonic Jet Flow Field Measurements. 
N90-21598/9/GAR 050,371 


AIR LAND INTERACTIONS 


Observations of Atmospheric Electricity, 1988. 
N90-21499/0/GAR 


AIR NAVIGATION 
Cognitive Requirements for Aircraft Navigation. 
AD-A222 736/1/GAR 052,316 


Joint gee Program for Air Transportation Research, 
89. 


1988-19 
N90-20921/4/GAR 050,403 


Ridge Regression Processing. 
Noo Doo /3/GAR 


AIR POLLUTION 
Potential responses 4 landscape boundaries to global 


environmental c 
DE90008568/GAR 052,171 


Safe venting of hydrogen. 
DE90008964/G AR me 051,395 


Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 51,398 


Hanford Waste Vitrification Plant Clean Air Act permit ap- 


BE90010817/GAR 051,404 


Preliminary evaluation of ADPIC mode! performance on 
selected ANATEX releases using observed, analyzed, 
and dynamically predicted winds. 

DE90010638/GAR 051,410 


Critical appraisal of model simulations. 
DE90010694/GAR 050,553 


Study of the global distributions of atmospheric radionu- 


clides. Final progress report 
DE90010749/GAR 051,514 


Climate Caucus report: Opportunities for bridging the 


paps from effects to impacts. 
90010877/GAR 050,555 


Highlights of the OECD LOFT LP-FP-2 experiment includ- 
ing pee generation, fission product chemistry, and 
transient ‘oduct release fractions. 

DE90010916/6, R 051,522 


Ozone and acid-precipitation on western coniferous for- 


ests. 
DE90011014/GAR 051,416 


Emissions involved in acidic deposition processes: Meth- 
odology and results. 
DE90011152/GAR 051,420 


Entwicklung und Verifizierung eines mikrometeorologis- 
chen Modells zur Bestimmung der Spurenstoffkonzentra- 
tion in Taufluessigkeit. (Development and verification of a 
micro-meteorological model for the determination of the 
concentration of trace amounts in dew water). 

DE90784838/GAR 150,557 


Forschungsprogramm Waldschaeden am Standort ‘Post- 
turm’, Forstamt Farchau/Ratzeburg. (Research program 
forest decline at the site ‘Postturm’, forest district Far- 
chau/Ratzeburg) 

DE90784862/GAR 052,411 


Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 
motion focus on the greenhouse effect). 
DE90785176/GAR 050,558 


PAH i roeg fra haimkedler. Forundersoegelse. (Poly aro- 
matic hydrocarbons in flue gas from straw-fueled boilers. 
Pilot investigation). 
DE90791324/GAR 051,428 


Transport und Gehalt von Abscisinsaeure (ABA) und 
Auxin (IAA) in Laub- und Nadelbiaettern. (Transport and 
concentration of abscisic acid (ABA) and auxin (IAA) in 
deciduous and coniferous trees). 

DE90792513/GAR 051,432 


Wirkungen von Umweltschadstoffen (SO(sub 2), O(sub 
3), NO(sub x)) auf die Photosynthese intakter Pflanzen. 
Abschlussbericht. (Influences of environmental pollutants 
(SO2, O03, NOx) on the photosynthesis of intact plants. 
Final report). 

DE90792538/GAR 051,433 


Study of Ontario Hydro’s contribution to ozone levels in 
Ontario, phase |: Literature review. 

MIC-90-03518/GAR 051,435 
Technical Committee for the Long-Range Transport of 


Atmospheric Pollutants in Western and Northern Canada: 
Annual report 1987. 
051,437 


MIC-90-03742/GAR 
sition of Airborne Gaseous and 


Transformation and De 
Particulate Pollutants During Transport over the Baltic 
051;438 


Sea. 
N90-21478/4/GAR 


Sensitivity Studies in a Two-Dimensional Atmospheric 
Trans| Model. 
N90-21496/6/GAR 050,548 


052,342 


050,575 


053,287 





Quantity, Decomposition and Nutrient ics of Litter- 
fall in Some Forest Stands at ananen Sechens 


Sweden. 
PB90-252958/GAR 052,428 


ter Recponae Stopes Working Gout ergs 
lesponse oO ni 
ernmental Panel on Chanen _ 
PB90-253170/GAR 06 1, sf 


jos Werking Group 0 Group of the S 
imate Grates Aopundie 
PB90-253188/GAR 051,443 
Air/Superfund National Technical Guidance Study Series. 
Development of Example Procedures for _— the 
Air Impacts of Soil Excavation Associated with Superfund 
Remedial Actions. 
PB90-255662/GAR 051,445 


Health Assessment for Waste Engineering, Inc., Sanitary 
Landfill, Andover, Minnesota, ego's CERCLIS No. 


NMD9806091 192 ‘a mended). 
PB90-257494/GAI 051,671 


AIR POLLUTION ABATEMENT 


Appalachian coal: The clean fuel choice for today’s 
needs and tomorrow’s growth. 
DE90000469/GAR 051,393 


Biomass hy HYDROCARB technology for removal of at- 


mospheric 
DE90010016/GAR 051,399 
Flue Gas Cleanup Program. Fiscal year 1990, Summary 


Pr Plan. 

DES0010265/GAR 051,401 

CO2 emissions from production and combustion of fuel 

ethanol from corn. 

DE90010272/GAR 051,403 

Comprehensive report to Congress: Clean coal technolo- 
— Low NOx/SOx burner retrofit for utility cy- 

cl 

DE90010359/GAR 051,405 


Studies of the energetics of C-S bond-breaking reactions 

oe aa Final 

pears january August 

DE90010590/GAR 051,408 

Interactions of sulfur-containing compounds with transi- 

poe ep limon hy Geel Final report, 
january 1-December 31, 1988. 

DE90010501/GAR 051,409 

International decision making and global climate change: 

Lessons of prior resource management efforts for con- 


sensus ory | 

DE90010714/GAR 050,554 
High-sulfur coal research at the SIUC Coal Tec’ 

Labor a Quarterly progress report, January 1-' 
DE90010972/GAR 051,414 


New approach in ultrapurification of coal by selective 
flocculation. Quarterly report. 
DE90011036/GAR 051,254 
High-sulfur coal research at the SIUC Coal Techi 

tory. Quarterly progress report, January 1-M: 


1990. 
BE900! 1037/GAR 051,417 
Results of emissions and ash a in full-scale co-com- 
—- DF pellets and high- 
DE90011118/GAR 051,561 
Sulfur species in perchloroethylene and other coal ex- 


tracts. 
DE90011163/GAR 051,279 


Coal flotation and flocculation in the presence of humic 
acids. Final report, January 1, 1989-August 31, 1990. 
DE90011454/GAR 051,284 


Ei ieaufwand fuer das Ausfrieren von CO2 aus den 
Rauchgasen von Steinkohle-Kraftwerken. Diskussi 

pier. (| pop eer ged ee Lege iy b 
gases of black-coal fuelled power plants. Discussion 


Beso 
DE90792290/GAR 051,431 


tion System for Scavenging Anesthetic Agents 
laste Gas Released during Surgical Activity. 
Par. APPL-7-528 080/GAR 051,439 


AIR POLLUTION CONTROL 


Appalachian coal: The clean fuel choice for today’s 
needs and tomorrow’s growth. 
DE90000469/GAR 051,393 


Effectiveness of water 7 ——- systems for acci- 
dental releases of hydrogen fluoride. Volume 6, Appendix 


H, Selected still photographs. 
DED0OT S4/GAR 051,447 


Performance experience with radon mitigation systems. 
DE90009236/GAR 051,502 


Biomass and —_— technology for removal of at- 


mospheric 
DE9001001 @/GAR 051,399 


Advanced coal-fueled gas turbine systems. Technical 
‘ogress report, October-December 1989. 
E90010052/GAR 050,893 


Flue Gas Cleanup Program. Fiscal year 1990, Summary 
Program Plan. 
DE90010265/GAR 051,401 


KEYWORD INDEX 


ee Fiscal year 


1990, 
DE90010270/GAR 051,402 
Introduction to the Argonne Utility Simulation (ARGUS) 


DE9001 0304/GAR 051,233 
Report to ae Ongee Clean Coal Technot- 
tion ( ) ICR) technology Sones te On control ot nivogen xide 
lor oO! 
(Ow embuions from high-sulfur-coal-fired boilers. 
:90010360/GAR 05 1,406 


Utility retrofit demonstration using TRW slagging combus- 
tor tech . Eenonmental Acesenment: a - 
1,407 


DE90010561/GAR 
electrostatically charged sprays. 


Parametric study of 
DE90010580/GAR 050,797 


International decision making and global climate 5 
Lessons of resource management efforts for con- 


sensus 5 
DE90010714/GAR 050,554 


High-sulfur coal research at the SIUC Coal Tech 
og Quarterly progress report, January 1-Mi 


5E90010972/GAR 051,414 


Offgas system particulate cleaning test and evaluation for 
the —— | Pilot Plant. 


Process 
DE90010982/GA\ 051,415 


Rapid pr sateen of content on filters and 
smears using Alpha Scintillation. 
DE90010987/GAR 051,524 


Hp ec coal research at the SIUC Coal Techi 
tory. Quarterly progress report, January 1-M 


31, 1990. 
DE90011037/GAR 051,417 


Argonne Utility Simulation model: An analysis too! for 
bonny. Fe and environmental strategies. 
DE90011091/GAR 051,418 


Program for delaying and dilut- 
vapor clouds: A review of previ- 

related work. Volume 1, Detailed report. 
E9001 1205/GAR 051,454 


beg Barrier Assessment Program for delaying and dilut- 
heavier-than-air HF vapor Soude: A wind Gonel mod. 
evaluation. Volume 1, + Detailed report. pe 

1, 


DE90011206/GAR 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A review of previ- 
ous related work. Volume 2, Tables and figures for the 
detailed report, and Appendices A and B. 

epeandgnaatete 051,456 


Industry Coopera' a Fluoride Mitigation and 
Ambient Impact Assessme: ‘ogram. Summary report. 

DE90011208/GAR 051,457 
Literature review of work related to impact of barriers on 
flammable cloud ion overpressure. Vapor Barrier 


Assessment 1. 

DE90011209/GAR 051,458 
Numerical simulation of hypothetical gas explosions in a 
Process unit: Effect of vapor barriers on explosion pres- 


sure. 
DE90011210/GAR 051,459 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 2, Figures and tables for the de- 


tailed report. 
DE90011211/GAR 051,460 


Vapor Barrier Assessment ram for delaying and dilut- 
ing heavier-than-air hydrogen fluoride vapor clouds. Sum- 


mary report. 
DE90011212/GAR 051,461 


bey Barrier Assessment Program for delaying and dilut- 
heavier-than-air HF vapor clouds: A wind tunnel mod- 

eling evaluation. Volume 3, Appendices A-G. 

DE90011213/GAR 051,462 


Vapor Barrier Assessment Program for delaying and dilut- 
heavier-than-air HF vapor clouds: A wind tunnel mod- 
evaluation. Volume 4, Appendix H, Concentration 
contours in the Y-Z plane. 
DE90011220/GAR 051,463 


Analysis of —_ barrier experiments to evaluate their ef- 
fectiveness as a means to mitigate HF concentrations. 
DE90011221/GAR 051,464 


Simultaneous SOx/NOx control. Technical a ge be pe od 1, 
1987-March 31, 1988 including Quarterly t 


conan 051,421 


Utili gy January-December 198 ate ar 
pees Aa data for operating FGD systems: Volume 2, 


Part 3. 

DE90011451/GAR 051,423 
Air pollution control - manual of continuous emission 
monitoring. Regulations and procedures for emission 


measur . 
DE90784997/GAR 051,425 


Wirtschaftliche —— des NOx Gehaites unter die 
TA-Luft-Grenzwerte durch NCR mittels Harnstoff und zu- 
saetzlicher thermoprozesstechnischer | Massnahmen. 

Schlussbericht. (Economical reduction of NOx content to 
well below the limit values prescribed by ‘TA-Luft’ 
through non-catalytic reduction by using urea and addi- 


AIR POLLUTION EFFECTS (PLANTS) 


Sm gepag and thermo-processing measures. Final 
DEO Tesora/GAR 051,427 


lersuchungen auf dem Gebiet der 


Ergebnisse von 
Staub- und Sthosebekaomptung im Steinkohienbergbau. 
(Results of studies on dust abatement and silicosis pre- 


vention in coal mining, 

DE90792081/GAR : 051,429 
Energi fuer das Ausfrieren von CO2 aus den 
et ( dual ie cous of Oba tare 
pier. 

= ‘af Weachened fuelled power plants. Discussion 
#90792290/GAR 051,431 
Indoor air quality in New Brunswick homes: Radon and 


radon daughters. 
MIC-90-03198/GAR 051,539 


Reactor Processes in Synthetic Chemical Manu- 
Soelediig Wedaeae’ amapeaes tates tor Weamaens 


PB90-252495/GAR 051,487 


Evaluation of Emission Factors for F 
Sates ts Peoteodnn Geaatenn teas Poon Gane 


A 1989. 
Pa00-254986/ GAR 051,444 


AIR POLLUTION CONTROL EQUIPMENT 


Assessment of membrane ‘ation applications to 
METC supported techniques. Final repor. 

DE90000465. 051,392 
pr on: «ca power piant ash for envi- 
— SS es ts 


be90008251 /GAR 051,394 


Simultaneous SOx/NOx control. Technical report, April 1, 
1987-March 31, 1988 a technical 
BeSoor aca Gan 051,421 
User-Friendly Data Entry Routine for the ESP Model. 
PB90-256785/GAR 05 


AIR POLLUTION DETECTION 


for Hydrazi 

AD-A222 663/7/GAR 

Determination of airborne organics by direct sampling 

mass ” 

DE90008422/GAR 051,396 

Rapid determination of nicotine in urine by direct thermal 
spectrometry. 


desorption mass 

De90008423/GAR 051,448 
Remote —— of incinerator emissions using FTIR. 
DE90009709/GAI! 051,397 


Oe ee S Oe ae content on filters and 


smears Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 


AIR POLLUTION EFFECTS (ANIMALS) 


— Toxicology of Combined Acid and Soot Parti- 
PB90-245069/GAR 051,468 
Acid Air Pollutant Mixtures: Respiratory System Re- 


sponses and Effects of Exercise. 
PB90-245077/GAR 051,440 


Influence of Experimental Pulmonary Emphysema on 
Toxicological Effects from Inhaled Nitrogen Dioxide and 


Diesel 
PB90-247347/GAR 052,277 


AIR POLLUTION EFFECTS (HUMANS) 


Rapid determination of nicotine in urine by direct thermal 
desorption mass spectrometry. 
e90009423/GAR 051,448 
Members committee report: Critical point one. 
MIC-90-03274/GAR 051,465 
Nitrogen Dioxide and Respiratory Infection: Pilot Investi- 
tions. 

B90-247399/GAR 052,152 
Measurements of Exhaled Breath Using a New Portable 


Sampling Method. 
PB90-250135/ GAR 051,475 


AIR POLLUTION EFFECTS (PLANTS) 


Ozone and acid-precipitation on western coniferous for- 

ests. 

DE90011014/GAR 051,416 

tation effects research. 

DE90011151/GAR 051,419 

ame asec 1988. (Inquiry of forest decline 

1988). 

DE90784859/GAR 052,410 

Forschungsprogramm Waldschaeden am Standort ‘Post- 

turm’, Forstamt a tee (Research program 

forest deciine at the site ‘Postturm’, forest district Far- 

chau/Rat \ 

5E0784862/GAR 052,411 

par yr Sones der LIS zur ee 
der neuartigen Waldschaeden. (Ex. 

Dormont studies by Ls forthe purpose of vestgaing 


causes of the recent forest decline). 
DEs0785003/GAR 052,412 


October 15, 1990 KW-5 





KW-6 


lumusmikromorphologie in verschieden 
Fichtenbestaenden. Schlussbericht. 
humus in Norway 


Feinwurzeln und Humusmi 
stark 
(Fine roots 


spruce stands with different degrees of forest decline. 
Final report). 
DE90792243/GAR 


052,174 

Transport und Gehalt von Abscisinsaeure (ABA) und 
Auxin (IAA) in Laub- und J ‘Nadelblaetter (Transport and 
concentration of abscisic acid (ABA) and auxin (IAA) in 


deciduous and trees). 
cm 3/GAR 051,432 


von Umweitschadstoffen i 2), O(sub 


> Se ae 3). NOteub Sub »)), auf die Photosynthese intakter Pflanzen. 
(Influences of environmental pollutants 
(S02, 08 NOx)” O03, NOx) b the photosynthesis of intact plants. 


Final report). 
DE90792538/GAR 051,433 


AIR POLLUTION MONITORING 


Radon Monitoring in Army Stand-Alone Housing Units. 
AD-A223 235/3/GAR 051,498 


Evaluation of improvement concepts for a prototype po- 
larographic vent monitor used for trace uranium detec- 
tion. 

DE90010892/GAR 051,518 


immissionsueberwachung in Schieswig-Holstein, Mess- 
bericht Lufthygienische Ueberwachung. Jahresbericht 
1981. (Report on air hygiene canndlatine. Annual report 


1981). 
DE90784852/GAR 051,424 


AIR POLLUTION SAMPLING 


Laboratory Development Ay a Passive Sampling Device 
for > May in Ambient Air. 
AD-A222 663/7/GAR 051,390 


Task Order 2 Enhanced Preliminary Assessment, Fort 
, Salt Lake City, Utah. 
AD- 753/6/GAR 051,391 


Summertime elevation of radon in southern Appalachian 


homes. 

DE90009237/GAR 051,503 
Determination of airborne organics by direct sampling 
mass spectrometry. 

DE90009422/GAR 051,396 
Demonstration of noble gas collection using the cryogen- 


ic technique. 
DE90010895/GAR 051,519 


Soil yy low-level radioactive waste sites. 
DE90010904/GAI 051,413 
Aerial et survey of the Evans Area, US Army 
Communications-Electronics Command, Mn Monmouth, 
New Jersey. Date of survey, November 1988. 
DE90011190/GAR 051,528 
Analyse der raeumlichen Repraesentativitaet automa- 
tischer Messnetze der Luftqualitaet. (Analysis of the spa- 
tial representativity of automatic air quality monitoring 


networks). 
DE90785034/GAR 051,426 
Indoor air quality in New Brunswick homes: Radon and 


daughters. 
ne a 98/GAR 051,539 


racer gas used 4 the mine fire simulations. 
Mic-9008377/ GAR 052,535 


Measurement of biogenic and anthropogenic volatile or- 
_compounds during the Canadian Atmospheric 
ay ag 17 to August 31, 1988. 
MIC-90-03532/GA 051,436 


Radon roel over the Brazilian Amazon Basin 

— the Wet Season (Belem-Manaus Gte-Able-2B 
Flight of April 24, 1987). 

N90-21486/7/GAR 051,542 


Measurements of Exhaled Breath Using a New Portable 
Sampling Method. 
PB90-250135/GAR 051,475 


AIR POLLUTION STANDARDS 


Reactor Processes in Synthetic Organic Chemical Manu- 
—. Industry. Background Information for Proposed 


PB90-252495/GAR 051,487 


AIR QUALITY 


Annual technical coon for the onshore environmental 
baseline characteriza! 
DE90011029/GAR 051,358 


Analyse der raeumlichen Repraesentativitaet automa- 

tischer Messnetze der Luftqualitaet. (Analysis of the spa- 

tial representativity of automatic air quality monitoring 

networks). 

DE90785034/GAR 051,426 

Gaser och Damm i Fjaederfaestallar (Gases and Dust in 
Houses 


Poultry ). 
PB90-252966/GAR 051,441 


AIR SAMPLERS 


Laboratory Development Ay a Passive Sampling Device 
for aoe in Ambient Air. 
AD-A222 663/7/GAR 051,390 


Analyse der raeumlichen Repraesentativitaet automa- 
ee On a ee ee 
tial representativity of automatic air quality monitoring 
networks). 

DE90785034/GAR 051,426 


Measurements of Exhaled Breath Using a New Portable 
Sampling Method. 
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KEYWORD INDEX 


PB90-250135/GAR 051,475 


AIR SOURCE HEAT PUMPS 


Onderzoek Brayton warmtepomp voor droogprocessen. 
(Study of the Brayton heat pump for drying processes). 
DE90786148/GAR 050,508 


AIR TRAFFIC CONTROL 


Report on a special investigation into air traffic control 
services in Canada. 
MIC-90-03546/GAR 053,277 


— University Program for Air Transportation Research, 


N90-20921 /4/GAR 050,403 


investigation of Air bageng nreew Technology at the 
Massachusetts Institute of hnology, 1988-1989. 
N90-20922/2/GAR 053,278 


Automatic Speech Recognition in Air Traffic Control. 
N90-20923/0/GAR 053,279 


Cockpit Display of Hazardous Wind Shear Information. 
N90-20924/8/GAR 053,280 


Investigation of Air Transportation Technology at Prince- 
ton Uni , 1988-1989. 
N90-20935/4/GAR 053,291 


Plan for the FAA Air Traffic Operational Evaluation of the 
Automated Surface Observing System (ASOS). 
N90-20968/5/GAR 053,292 


Feasibility of Using Frequency Offset on Very High Fre- 
quency Air/Ground Voice Channels. 
N90-21248/1/GAR 053,297 


eae Weather Processor (MWP) Integration Test 
jan. 
N90-21500/5/GAR 053,299 


AIR TRAFFIC CONTROLLERS (PERSONNEL) 


ree Weather Processor (MWP) Integration Test 
jan. 
N90-21500/5/GAR 053,299 


AIR TRANSPORTATION 


Surface Versus Air Transportation Analysis (Automatic 
rade Endeavor). 
AD-A222 661/1/GAR 052,307 


Joint ety Program for Air Transportation Research, 


1988-1 
N90-20921 1/4/GAR 050,403 


Investigation of Air ee Technology at the 
Massachusetts Institute of Technology, 1988-1989. 
N90-20922/2/GAR 053,278 


Automatic Speech Recognition in Air Traffic Control. 
N90-20923/0/GAR 053,279 


Investigation of Air Transportation Technology at Prince- 
ton University, 1988-1989. 
N90-20935/4/GAR 053,291 


AIR WATER INTERACTIONS 


Persian Gulf R . A Climatological Study. 
AD-A222 654/6/GAR 050,550 


Volatility of Aerosols in the Western European Environ- 


ment. 
AD-A222 786/6/GAR 050,567 


Transformation and Deposition of Airborne Gaseous and 

— Pollutants During Transport over the Baltic 
a. 

N90-21478/4/GAR 051,438 

Predictability of Weather and Climate in a Coupled 

Ocean-Atmosphere Model: A Dynamical Systems Ap- 


proach. 
N90-21502/1/GAR 050,561 


AIRCRAFT 


Evaluation of a Method of Reconstituting Fatigue Loading 
from Rainflow Counting. 
AD-A222 664/5/GAR 050,384 


Reliable, Maintenance-Free Oxygen Sensor for Aircraft 
— an Oxygen-Sensitive Coating on Potentiometric 


lectrodes. 
AD ADDS 696/7/GAR 050,711 


Aircraft Lightning Protection Handbook. 
AD-A222 716/3/GAR 050,385 


Early MPT Estimation Methods: An Evaluation of the LHX 


Test-Bed Research Program. Volumes 1 and 2. 
AD-A223 076/1/GAR 052,348 


Aluminum-Lithium: Application of Plate and Sheet to 
Fighter Aircraft. 
AD-P005 935/2/GAR 050,391 


AIRCRAFT CONSTRUCTION MATERIALS 


Current Status of the Application of Conventional Alumi- 
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Revised Interim Final Guidance on Indian Involvement in 
the Superfund Program. 
PB90-249723/GA 051,644 


Indian Adolescent Mental Health. 

PB90-254095/GAR 
AMERICIUM 

Basic analysis of pyrometallurgical reprocessing of tran- 

suranium fuels. 

DE90777747/GAR 052,754 
AMERICIUM 241 

Long-term stability of solid standards for radiochemical 


analysis. 
DE90010948/GAR 051,523 


Aerial radiological survey of the United States Depart- 
ment of Energy's Rocky Flats Plant, Golden, Colorado. 
Date of survey, July 1989. 

DE90011191/GAR 051,529 


AMINES 
Synthesis of Reactive Fluoroaliphatic Diamines. 
AD-A222 679/3/GAR 
AMINOTHIOLS 
Preparation of Potential Radioprotective Agents Derived 
from Aminothiols. 
AD-A222 647/0/GAR 052,203 
AMMONIA 


Comprehensive Report to Congress Clean Coal Technol- 
ogy poor Demonstration of selective catalytic reduc- 
tion (SCR) technology for the control of nitrogen oxide 
(NOx) emissions from high-sulfur-coal-fired boilers. 

DE90010360/GAR 151,406 


AMMONIUM PERCHLORATES 
Destruction of propellant components in supercritical 


water. 
051,555 


050,609 


050,723 


DE90010600/GAR 


AMORPHIZATION 
Untersuchung des Someeionnenennenes durch lon- 
enimplantation in den Systemen Mn-Al und Ni-Al. (Investi- 
gation of the amorphization process by ion implantation 
in the alloy systems Mn-Al and Ni-Al). 
TIB/B90-81191/GAR 052,035 
AMORPHOUS SILICON 
Diagnostics of glow discharges used to produce hydroge- 
nated amorphous silicon films. Annual subcontract report, 
December 1, 1988-November 30, 1989. 
DE90000329/GAR 051,363 


Carrier Injection in Amorphous Silicon Devices. 
PB90-253832/GAR 


AMPHIBIOUS OPERATIONS 
Saipan and Joint Operations. 
AD-A222 866/6/GAR 052,371 


Bringing Gators into the Fold - A Look at Amphibious 


Doctrine. 

AD-A222 898/9/GAR 052,372 
AMPLIFIERS 

Common Source Cascode Amplifiers for Integrating IR- 

Fpa Applications. 

N90-21324/0/GAR 051,120 
AMSTERDAM PULSE STRETCHER 


— Investigation for Storage Mode. Microwave In- 
ity (Si le-Bunch Instability). 
053,178 


051,192 


PB00.351 125/GAR 





ANAEROBIC PROCESSES 
Afbraak van Organische Halogeen Verbindingen in An- 
aeerobe Sediment-Water Systemen (Reductive Duhalo- 
| ew of nic Pollutants in Anaerobic Sediments). 
90-249012/GAR 051,712 
ANALOG CIRCUITS 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 


ANALOG SIMULATION 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 


ANALOG TO DIGITAL CONVERTERS 
High-Speed and High-Resolution Analog-to-Digital and 
Digita-o-Anal Converters. 
90-251208/GAR 051,121 
ANDOVER (MINNESOTA) 
Health Assessment for Waste Engineering, Inc., Sanitary 
Landfill, Andover, Minnesota, Region 5. CERCLIS No. 
NMD9806091 192 (Amended). 
PB90-257494/GAR 051,671 


ANEMOMETERS 
Nauwkeurigheid van windmetingen en internationale in- 
tercalibratie van anemometers. (Accuracy of wind meas- 
urements and international intercalibration of anemo- 


meters). 
DE90786127/GAR 051,325 


ANESTHESIA 
Hemodynamic Response to Abdominal Aortotomy in the 
Anesthetized Swine. 
AD-A223 143/9 052,215 


ANESTHETICS 
Spatial Relationships between Drug Binding Sites on the 
Surface of the Acetylcholine Receptor. 
AD-A222 751/0/GAR 052,111 
ANGLE OF REFLECTION 
L'Identification des Hydrometeores par Radar Millimetri- 
que Polari ique (Identification of Hydro Meteors Using 
Polarimetric, Millimetrique Radar). 
PB90-252131/GAR 050,576 
ANHYDRIDES 
Formation of Maleic Anhydride on a Vanadyl Pyrophos- 
phate Surface: A Theoretical Study of the Mechanism. 
AD-A222 749/4/GAR 050,765 


Molecular Structure of cag eon between DGEBA/ 
BTDA Adhesives and Silver Substances Using Surface- 
Enhanced Raman Scattering. 
AD-A222 750/2/GAR 


ANILINES 
Best Demonstrated Available Technology (BDAT) Back- 
‘ound Document for Distillation Bottoms from the Pro- 
ion of Aniline K083. 
PB90-234378/GAR 051,601 
ANIMAL BEHAVIOR 
Investigation of effects of 60-Hz electric and magnetic 
fields on operant and social behavior and on the neur- 
oendocrine system of nonhuman primates. Annual report. 
DE90010809/GAR 052,241 
ANIMAL CAGES 
Combined Primate Transport and Restraint Device. 
AD-A223 183/5/GAR 050,480 


ANIMAL CELLS 
JANUS neutron irradiation of a mouse cell line containing 
a shuttle vector plasmid. 
DE90010542/GAR 052,240 
ANIMAL HUSBANDRY 
Canadian dairy industry: Where tradition and technology 


meet. 
MIC-90-03254/GAR 050,481 


ANIMAL MIGRATIONS 
Population Characteristics of Humpback Whales in 
Southeastern Alaska: Summer and Late Season, 1986. 
PB90-252487/GAR 052, 176 


ANIMALS 
Animal Influence on rz Rates at a Malarious Site 
in Palawan, Philii 
AD-A222 727/0/ ‘AR 051,775 


Gaser och Damm i Fjaederfaestallar (Gases and Dust in 
Poultry Houses). 
PB90-252966/GAR 051,441 
ANIONS 
Electrochemical, In situ Raman , and Con- 
Studies of Po! incorporating Large Size 
Anions: Conducting Nature of Reduced Form. 
AD-A222 739/5/GAR 050,816 


Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening a of 1-Sila- 
-3-ene. Characterization of Poly(1-Sila-cis-pent- 
3-ene) by 1H, 13C, _—— Spectroscopy. 
AD-A223 236/1 /GAR 050,835 


Formation of the Dihydrogenphosphide- 
Bis(tetraborane(8)) Anion. Protic Acid Behavior of Phos- 
phine-Tetraborane(8). —— 


051,867 


AD-A223 257/7/GAR 


ANL 
Chemical Technology Division annual technical report 


1989. 
DE90008242/GAR 050,842 


KEYWORD INDEX 


ANNUAL VARIATIONS 
Use of Microwave Satellite Data to Study Variations in 
Rainfall over the Indian Ocean. 
N90-21501/3/GAR 050,560 
ANODES 
Inert Electrodes Pr im: Characterization of the reaction 
Progress report for 


051,944 


p= Flea Tog’ s iL. inert anodes. 
il-December 1989. 
DE90010364/GAR 


ee ene 6 ee rn ae 
and mass transfer in simulated advanced Hall cells. Final 


re 
DE90010640/GAR 


ANODIC COATINGS 
Corrosion Protection of Metal Matrix Composites. 
AD-A222 951/6/GAR 
ANODIZING 
Corrosion Protection of 6061-T6 Aluminum by a Polyure- 
thane-Sealed Anodized Coat. 
N90-21191/3/GAR 051,952 
ANTENNA ARRAYS 
Coplanar Waveguide Fed Phased Array Antenna. 
N90-21273/9/GAR 051,108 


oo oo of se 8-Element apa Phased Array 
ising a Hi wry toelectronic Interconnect. 
N90-21278/4/ |AR 051,109 


Testing of Planar Antenna Array. 
PB90-253840/GAR 

ANTENNA DESIGN 
— Optical Interferometer: The JPL Csi Mission 


N00-21069/4/GAR 053,264 

Aperture Taper Determination for the Half-Scale Accurate 

Antenna Reflector. 

N90-21282/0/GAR 051,110 
ANTENNAS 


Antenna/Cabie Systems Project/Maintenance Action 
Career Ladder, AF‘ 


361X0. 
AD-A222 680/1/GAR 052,310 
Modeling pulse driven antenna systems with finite differ- 


ences. 
DE90010682/GAR 


ANTHROPOMETRY 
Anthropometric Survey of U.S. Army Personnel: Bivariate 
Frequency Tables (1988). 
AD-A222 782/5/GAR 052,212 
ANTIAIRCRAFT DEFENSE SYSTEMS 
Short Range Air Defense Defense Planner. 
AD-A223 014/2/GAR 
ANTIBIOTICS 
Trehalose Dimycolate Enhances Resistance to Infection 
in Ni nic Animals. 
AD-A222 673/6/GAR 052,135 
Continuous Recovery of Bioproducts by Adsorption. 
PB90-249202/GAR 052,167 
ANTIBODIES 
Antigen HIV Markers for Clinical Manifestation and Pre- 
vention of HTLV-III/LAV Infections. 
AD-A222 950/8/GAR 052,182 
ANTIDOTES 
— NMR Studies of Arsenical-Sulfhydryl 


AD-A223 019/1 050,779 
2,3-Dithioerythritol, a Possible New Arsenic Antidote. 
AD-A223 216/3 052,271 
ANTIFERROMAGNETISM 
Magnetic properties of three-dimensional Hubbard-sigma 
DE90777711/GAR 053,023 


ANTIFOULING COATINGS 
Impact of Tributyltin in Dutch Coastal Waters: An Envi- 
mental Problem. 


ron 5 
PB90-253410/GAR 051,728 


ANTIFRICTION BEARINGS 
brication Characteristics of Rolling Bearings Lubricated 
pager re ssa ite Retainers. Part 1. Selec- 


tion of 
PB90-258720, DOTGAR 053,261 


ANTIJAMMING 
Novel Communication Network Simulator. 
AD-A223 045/6/GAR 

ANTIMATTER 
Production of rare composite objects in relativistic heavy 


ion collisions. 
DE90010646/GAR 053,095 


ANTIMONY 
Effect of trace amounts of antimony on the structure and 
properties of aluminum alloy A356.2. 
DE90010461/GAR 052,008 
New surface atomic structures for Iil-V(110)-p(1x1)- 
Sb(1ML): Chemical bonding and electronic structure. 
DE90011230/GAR 053,019 


ANTIMONY ALLOYS . 
Tin doping of InSb grown by MOCV ee 
DE9000s 27/GAR 1,880 
ANTIMONY COMPOUNDS 


Chlorine reactive-ion-beam etching of InSb and gpa 
0. 15)Sb(sub 0.85)/InSb strained-layer-superiat 


052,011 


051,940 


051,111 


051,106 


052,293 


050,930 


AQUATIC PLANTS 


DE90010848/GAR 


ANTINEOPLASTIC AGENTS 
Water Soluble, Antineoplastic Derivatives of Taxol. 
PATENT-4 942 184 052,207 
Preclinical Toxi 


053,011 


Evaluation of BAYH 2049 (NSC- 
320846) in CD2F1 Mice, Fischer 344 Rats, and Beagle 


P880.246905/GAR 052,276 
Theoretical Studies of cis-Pt(Il)-Diammine Binding to 
Duplex DNA 


PB90-254798 052,209 
ANTIOCH (CALIFORNIA) 

Health —— for GBF, be oo 

bo rt ta — ifornia, Region 9. 

P890-253667/GAR 
ee 

antiproton production of heavy hypernuciei. 

DE 1777710/GAR 053,153 

ANTISUBMARINE WARFARE 


Ubatsskydd. Gane Loe oa . 
lormation Systems 
within the Anti-Submarine W: Final R ). 
PBS0-256249/GAR —s cpa 
ANTIVIRAL AGENTS 
ee nee & oe ee 
ment of Drugs and Vaccines against Acquired immuno 
Deficiency Syndrome (AIDS) Held in Washington, DC on 
11-12 September 1989: p mee oe Endpoints in Evaluat- 
the Effectiveness of Drugs against HIV Infection and 
AD-A223 055/5/GAR 052,205 


AOTS (ADVANCED ON THE JOB TRAINING SYSTEM) 
Advanced On-the-Job Training System: System Adminis- 
trator User’s Guide. = 
AD-A222 668/6/GAR 052,308 

User’s Hand- 


052,337 
User’s Hand- 


052,338 
User’s Hand- 


052,339 
User’s Hand- 


, Contra 
CERCLIS No. 
051,656 


The-Job Training System: 
book (Sections 1-6). Volume 1. 

AD-A222 977/1/GAR 

ing System: 


book (Secti 
AD-A222 978/9/GAR 


Advanced On-The-Job Rew System: 
book (Sections 10-11). Volume 3. 
AD-A222 979/7/GAR 
Advanced On-The-Job Training System: 
book (Sections 12-13). Volume 4. 
AD-A222 980/5/GAR 

APARTMENT BUILDINGS 
Na-isolatie, — voor 
sterdamse na-isolatie program: tting 
en concliusies. (Post-insulation: A lesson for the future. 
Part 1: Summary and conclusions). 

DE90786133/GAR 


programma. : 
(Post-insulation: A lesson for the 


valueerde 
future. Part 2: eight evaluated projects). 
050,647 


DE907861 934/ GAR 


APERTURES 
Aperture Taper Determination for the Half-Scale Accurate 
Antenna Reflector. 
N90-21282/0/GAR 051,110 


APPALACHIAN MOUNTAINS 
Transport studies of radon in limestone underlying 
DE90009238/GAR 051,504 


APPRAISALS 
E Hap ho osegam Evaluation Process Within the 
National 
DOOD SSSSSS/GAR 053,334 


— INDICATORS 
a without ven, Information for 
AD-A223 AIGAR 053,274 
APTITUDE TESTS 
Concurrent versus Enlistment ASVAB in Evaluation of 
New Tests. 
AD-A222 893/0/GAR 050,314 
SSeS a a en 


AD-Ab22 894/8/GAR 052,328 
Evaluating Minimum Aptitude Standards. 
AD-A223 062/1/GAR 052,346 


Relative A Recruiting Yields by AFQT a 
AD-A223 063/9/GAR 947 


AQUACULTURE 
Comparison of heat and 
induce triploidy in 
MIC-90-03428/GAR 

AQUATIC ECOSYSTEMS 


tic pressure shocks to 
trout Oncorhynchus mykiss. 
050,495 


R 
7/GAR 
AQUATIC PLANTS 
Control of oa or Common Reed. 
PB90-245101/ 


October 15, 1990 


052,558 


KW-9 





AQUIFERS 

Initial inverse calibration of the ground-water flow model 
for the Hanford unconfined aquifer. 

DE90008224/GAR 051,687 
Basic data report for drillhole H-16 (Waste Isolation Pilot 
Plant-WIPP). 
range 051,500 
Chemical use and distribution in the Regina aquifer 
region. Volume |: Executive summary -- Volume II: Report 


and 
MIC-90-03579/GAR 051,706 


ARAMIDS 
NMR Study of Aramid Model Compounds. 
AD-A223 201/5/GAR 
ARC WELDING MACHINES 
TIG panes Mees System with AVC Sensor. 
PB90-251380/GAR 
Multi-Layer Arc Welding Robot Systems. 
PB90-251398/GAR 
ARCHAEBACTERIA 
Hydrogen/sulfur metabolism in the 
chaebacterium ‘odictium — brockii. 
March 1, 1989--F 28, 1990. 
DE90010901/GAR 
ARCHAEOLOGY AND ANTIQUITIES 
Extracted from guidelines for archaeological permit hold- 
ers in Alberta. 
MIC-90-03514/GAR 050,587 
ARCHITECTURE 
Base Exterior Architecture Plan: Naval Ocean Systems 
Center Hawaii Laboratory, Oahu, Hawaii. 
AD-A222 632/2/GAR 052,305 
ARCHITECTURE (COMPUTERS) 
— Information Based for Crop Area Esti- 


Noo? 444/6/GAR 050,464 
Software Management Environment (SME) Concepts and 


Architecture. 
N90-21543/5/GAR 050,368 


Architecture Independent Environment for Developing 
Engineering Software on MIMD Computers. 
N90-21553/4/GAR 051,024 


NETRA: A Parallel Architecture for Integrated Vision Sys- 
tems 2: Algorithms and Performance Evaluation. 
N90-21557/5/GAR 

ARCTIC REGIONS 
Arctic Cold Weather Medicine and Accidental Hypother- 


mia. 
AD-A223 090/2/GAR 052,256 
Arctic Environmental Drifting Buoy (AEDB) Report of 
Field Operations and Results: August 1987 - April 1988. 
AD-A223 243/7/GAR 052,812 
ARGON 40 REACTIONS 
Fast fusion and quasifission - two possible mass-relax- 
ation modes in asymmetric heavy-ion collisions leading to 
systems with Z sub tot = 108. 
TIB/B90-81209/GAR 053,192 
ARMATURES 
Feasibility of intercalated Graphite Railgun Armatures. 
N90-21181/4/GAR 052,403 
ARMED FORCES PROCUREMENT 
Evaluation of MAKO 9700 High Pressure Breathing Air 


Compressor. 
AD-A223 092/8/GAR 050,630 
Evaluation of BAUER K220 High Pressure Breathing Air 


Compressor. 
AD-A223 093/6/GAR 050,631 


ARMOR 
Dynamic Properties of Porous B4C. 
AD-A222 850/0/GAR 


Advanced Ceramic Armor Materials. 
AD-A223 227/0/GAR 052,849 


Comparison of CTH predictions with experimental armor/ 
a data for long rod penetrators in two and three 
DE0009744/GAR 052,850 


Modeling jet penetration in glass. 
DE90010683/GAR 


ARMORED VEHICLES 
le Hela h of a Conference on Wraparound Visual Dis- 
in Waltham, Massachusetts on 14-15 January 
fogs —~y Sickness, Visual Displays, and Armored Ve- 
hicle in). 
AD-A222 678/5/GAR 052,248 
ARMS CONTROL 


050,828 


051,854 
051,855 


ilic ar- 
Progress report, 
052,185 


051,068 


051,873 


052,851 


to Arms Control. 


intelligence Support to 
AD-A222 911/0/GAR 


052,363 


Carry Hard ICBM basing: A technical assessment. 
DE90010973/GAR 052,406 


ARMY 


on Force Future. 


Thoughts 
pats 567/0/GAR 052,365 


ladon Monitoring in Army Stand-Alone Housing Units. 
paws 235/3/GAR 051,498 


ARMY BUDGETS 
Foreign Currency Strategies: Why Are Our Hands Tied. 
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KEYWORD INDEX 


AD-A222 930/0/GAR 


ARMY EQUIPMENT 
Sector Study Guideline. 
AD-A222 634/8/GAR 052,306 
Preventive Maintenance Checks and Services (PMCS). 
Do We Check Too Much and Maintain Too Little. 
AD-A222 865/8/GAR 052,326 
Studies of ECCM Improvements for Frequency-Hopping 
CPFSK Systems. 
AD-A222 995/3/GAR 051,092 
Lessons Learned from a Successful Non-Developmental 
Item (NDI) Fielding: Mobile Subscriber Equipment. 
AD-A223 169/4/GAR 050,931 
ARMY FACILITIES 
Army Stationing Alternatives System. A Revision of the 
Division and Brigade Stationing System. 
AD-A222 856/7/GAR 052,324 
ARMY MATERIEL COMMAND 
prow | —_ ‘Management System Integration: Structur- 


AB A222 91 917/7/GAR 052,333 


ARMY OPERATIONS 
Mine Run Campaign--An Operational Analysis of Major 
General G G. Meade. 
AD-A222 913/6/GAR 052,375 
Toward Forward Presence: The U.S. Army Western Com- 
mand Expanded Relations Program. 
AD-A223 163/7/GAR 050,599 
ARMY PERSONNEL 
Anthropometric Survey of U.S. Army Personnel: Bivariate 
Frequency Tables (1988). 
AD-A222 782/5/GAR 052,212 


Effect of the GT Composite Requirement on Qualification 


Rates. 
AD-A222 894/8/GAR 052,328 


Feasibility of a Cadre Approach to Mobilization. 
AD-A222 928/4/GAR 052,379 
ARI Recruit Experience Tracking Survey: Descriptive Sta- 
tistics of NPS (Active) Army Soldiers (1989). 
AD-A223 049/8/GAR 052,345 
Career Decision-Making and the Military Family: Toward 
a Comprehensive Model. 
AD-A223 225/4/GAR 052,356 
Family Adaptation: Second Annual in Process Review. 
AD-A223 260/1/GAR 152,401 
Army Family Policies and Practices: A Summary of Regu- 
pea a Pamphlets, and Circulars That Impact on 
AD-A223 265/0/GAR 

ARMY PLANNING 
Utility of Ada for Army Modeling. 
AD-A223 232/0/GAR 

ARMY PROCUREMENT 
— Be ow > —pacaaeaae System Integration: Structur- 


AB-A222 917/7/GAR 052,333 


ARMY RESEARCH 
Evaluation of Speech Recognizers for Use in Advanced 
a Helicopter Crew Station Research and Develop- 


AD.A229 239/5/GAR 050,402 


ARMY TRAINING 
Future Role of the Army National Guard. 
AD-A223 238/7/GAR 052,387 


Kroenika Oever Stridsfoerloppsstudieverksamheten vid 

FOA 2 Grindsjoen Inom Armens Studieomrade Direkt Eld 

1961-1987 (Survey of the Combat Course Studies at the 

National Defence Research Establishment Experimental 

Station, Grindsjoen within the Swedish Army’s Study 

Field Direct Fire, 1961-1987). 

PB90-256231/GAR 052,392 
AROCLOR 1254 

Multilaboratory validation study of PCBs in soils using 

Soxtec(reg sign) extraction technique (Method 3541). 

DE90010438/GAR 051,492 
AROCLOR 1260 

Multilaboratory validation study of PCBs in soils using 

Soxtec(reg sign) extraction technique (Method 3541). 

DE90010438/GAR 051,492 
AROMATIC COMPOUNDS 

Nitrodibromoacetonitrile: An Agent for Bromination and 

for the Formation of Adducts Formally Derived from 


anonitrocarbene. 
AD-A222 875/7/GAR 050,729 


AROMATIC POLYCYCLIC HYDROCARBONS 
Interacties van Organische Microverontreinigingen met 
Opgeloste Humusstoffen in Water (Interactions of Organ- 
ic Micropoliutants on Dissolved Humic Acid in Water). 
PB90-250887/GAR 51,720 
Integrated Criteria Document PAHs. 
PB90-255050/GAR 051,482 


Appendix to Report No. 758474011. Integrated Criteria 
Document PAH: Republication of Addendum to Report 
No. 758474007, March 1989. Effects of 10 Selected 


Compounds. 
PB90-255068/GAR 052,284 


ARSENIC 
2,3-Dithioerythritol, a Possible New Arsenic Antidote. 


052,399 


052,402 


050,995 


AD-A223 216/3 052,271 


Concentrations of metals in Norton Sound seawater sam- 
feo and human hair samples, 1989. 
E90010857/GAR 051,691 

ARSENIC ALLOYS 

Assessment of the Thermodynamic Properties of Ar- 

senic-Copper Alloys. 

PB90-250002/GAR 052,028 
ARSENIC COMPOUNDS 

Two-Dimensional NMR Studies of Arsenical-Sulfhydry! 


Adducts. 
AD-A223 019/1 050,779 


Reaction of Cysteine(s) with Phenyldichioroarsine. 

AD-A223 117/3 050,735 

Reaction of trans-2-Chlorovinylarsine Oxide with Poly- 

deoxynucleotides. 

AD- A023 119/9 052,270 

Chlorine reactive-ion-beam etching of InSb and InAs(sub 

0.15)Sb(sub 0.85)/InSb strained-layer-superlattices. 

DE90010848/GAR 053,011 
ARSENICAL-SULFHYDRYL ADDUCTS 

Two-Dimensional NMR Studies of Arsenical-Sulfhydryl 


Adducts. 
AD-A223 019/1 050,779 


ARTIFICIAL INTELLIGENCE 
Symbolic Architectures for Cognition. 
A222 909/4/GAR 050,618 


Theory of Endorsements and Reasoning with Uncertain- 


ty. 
AD-A222 970/6/GAR 051,077 


ATN Design Tool. 
AD-A223 030/8/GAR 


BDM-KAT; Report of Research Results. 
AD-A223 035/7/GAR 051,080 


Skolem functions and equality in automated deduction. 
DE90009703/GAR 051,082 


ee perception with an articulated, sensate robot 


and. 
DE90010195/GAR 051,844 


SDA/LARS(trademark) final report. Development and 
verification of a learning and recognition system 
(LARS(trademark)) for seismic data analysis (SDA). 

DE90010695/GAR 052,455 


Time and Truth in Plans. 
N90-20930/5/GAR 


Perspectives on the Use of Rule-Based Control. 
N90-20940/4/GAR 050,408 


IH! (Ishikawajima-Harima Heavy Industries) Engineeri 4 
Review, Vol. 30, No. 2, March 1990. Special Issue: Ai 
cial Intelligence. 
PB90-251547/GAR 051,865 


ARTIFICIAL SATELLITES 
Lubrication Characteristics of Rolling Bearings Lubricated 


by Self-Lubricating Composite Retainers. Part 1. Selec- 
tion of Bearings for Earth Sensors. ‘ 
53,261 


050,582 


053,286 


PB90-255720/GAR 


ARTILLERY 
Comparison of Damage Functions for Use in Artillery Ef- 
fectiveness Codes. 
AD-A222 589/4/GAR 052,366 

ARTILLERY ROCKETS 
‘MLRS’: A Rocket System for the Marine Corps. 
AD-A223 182/7/GAR 

ARTILLERY UNITS 
Role of the Field Artillery Brigade in Counterfire. 
AD-A223 027/4/GAR 


Should Women be in the Field Artillery. 
AD-A223 247/8/GAR 


ASBESTOS 
Task Order 2 Enhanced Preliminary Assessment, Fort 
Douglas, Salt Lake City, Utah. 
AD-A222 753/6/GAR 051,391 


Integrated Criteria Document Asbestos. 
PB90-248907/GAR 051,473 


- rated Criteria Document Asbestos Effects: Appendix. 
-248915/GAR 052,278 


ennai ACID 
Hydroxyproline-rich glycoproteins of the plant cell wall. 
Progress report, June 1989-June 1990. 
DE90010960/GAR 052,130 


ASHES 
Small-scale study of Rocky Flats uncalcined incinerator 
ash dissolution and filtrate anion exchange. Draft. 
DE90010807/GAR 052,669 


Gasification ash and slag characterization: (Task 3.5). 
Quarterly technical progress report, January-March 1988, 
and final technical report, April 1987-March 1988. 

DE90011398/GAR 051,256 


Elementsamenstelling van primaire en secundaire grond- 

stoffen. (Elemental composition of primary and secondary 

materials). 

DE90786195/GAR 051,564 
ASIA 

Station Climatic Summaries, Asia. 

AD-A222 708/0/GAR 


052,861 


52,381 


052,357 


050,552 





U.S. Fort Policy in Asia in the 21st Centu 
AD-A222 904/8/QAR ” 
ASPERGILLUS NIGER 


— of cellobiose by immobilized Seca 
dase ei in maintenance-free gel sp! 
DE900107 1/GAR ° 052,128 


ASPHALTS 
cS) of asphaltene flocculation in heavy oil and asphalt 
pe Ea ” 
MIC-90-03383/GAR 051,291 


Laboratory Si of Test Methods for Polymer Modified 
in Hot Mix Pavement. 
051,795 


050,594 


Asphalt 
PB90-252412/GAR 


ASSEMBLING 


Need for Research in Electronics Assembly beer 
PB90-250101/GAR ,199 


ASTREX FACILITY 


Initial Operational Capability of the Astrex Large Space 
Structures Test Bed. 
N90-21091/5/GAR 053,235 


ASVAB (ARMED SERVICES VOCATIONAL APTITUDE 
BATTERY) 
Effect of the GT Composite Requirement on Qualification 


Rates. 
AD-A222 894/8/GAR 052,328 


Evaluating Minimum Aptitude Standards. 
AD-A223 062/1/GAR 

ATF TORSATRON 
Effects of chromium and titanium gettering on the oper- 
ation of the Advanced Toroidal Facility. anes 


052,346 


DE90011390/GAR 


Portable and independent edge fluctuation diagnostic. 
> progress report, September 14, 1989-May 14, 


DE90011442/GAR 052,963 


ATLANTIC OCEAN 
Modelisation Hydrodynamique de |’Atlantique Nord-est 
(Hydrodynamic Modeling of the Northeast Atlantic). 
PB90-252263/GAR 052,818 
ATMOSPHERIC BOUNDARY LAYER 
Sensitivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 
N90-21496/6/GAR 050,548 
ATMOSPHERIC CHEMISTRY 
Formation and Deactivation of Vibrationally Excited At- 
mospheric Molecules. 
AD-A222 660/3/GAR 050,566 
ATMOSPHERIC CIRCULATION 
Sensitivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 
N90-21496/6/GAR 050,548 
ATMOSPHERIC COMPOSITION 


Preliminary Report on the Demonstration of the VAS CO2 
Cloud Parameters (Cover, Height, and Amount) in Sup- 


port of Asos. 
N90-21498/2/GAR 050,574 
ECC meen Observations at Mirny, Antarctica, 


during 1989. 
PB90-252024/GAR 050,565 


ATMOSPHERIC CORROSION TESTS 
Atmospheric corrosion of transmission line conductors: 
Literature review. 
MIC-90-03520/GAR 051,162 

ATMOSPHERIC DIFFUSION 
Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 51,398 
Preliminary evaluation of ADPIC model performance on 
selected ANATEX releases using observed, analyzed, 
and dynamically predicted winds. 
DE90010638/GAR 051,410 
Nocturnal flow on a western Colorado slope. 
DE90010863/GAR 

ATMOSPHERIC ELECTRICITY 
Observations of Atmospheric Electricity, 1988. 
N90-21499/0/GAR 

ATMOSPHERIC MODELS 
Sensitivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 
N90-21496/6/GAR 050,548 
Predictability of Weather and Climate in a Coupled 
Ocean-Atmosphere Model: A Dynamical Systems Ap- 


proach. 

N90-21502/1/GAR 050,561 
ATMOSPHERIC PRESSURE 

Zones ot Feasibility for Retrieval of Surface Pressure 

from Observations of Absorption in the a Band of 

Oxygen. 

N90-21495/8/GAR 050,573 
ATMOSPHERIC SOUNDING 

Preliminary Report on the Demonstration of the VAS CO2 

Cloud — (Cover, Height, and Amount) in Sup- 

of 

Ni90-21498/2/GAR 050,574 
ATOLLS 

Atoll Research Bulletin Nos. 330-338. Marshall Island 


Issue. 
PB90-252529/GAR 052,562 


050,547 


050,575 


KEYWORD INDEX 


ATOM-MOLECULE COLLISIONS 

State-to-state inelastic and reactive molecular beam scat- 

tering from surfaces. 

DE90010492/GAR 050,792 
ATOMIC BEAMS 

International Conference on Beam-Solid Interactions Held 

in Ankara, Turkey on April 24-28, 1989. 

AD-A223 037/3/GAR 051,176 
ATOMIC SPECTROSCOPY 


bathe y Analysis in Engine Oil by Microwave Diges- 
tion Atomic Absorption ord hg 

AD-A223 070/4/GAR 050,713 
ATOMIZATION 

ns ga Fuel Atomization and Spray Dispersal Dem- 


onstr: 
AD-AZ23 033/2/GAR 050,905 


Evaluation of the Quality of Atomization, Obtained during 
= Ultrasonic Dispersion of Liquids and Melts--Transla- 


AD-A223 115/7/GAR 050,785 


ATOMS 
Variational Bounds in Dirac-Fock Basis Set Expansion 


Calculations. 
AD-A222 92 792/4/GAR 050,771 


Velocity Selection to Enable Direct Measurement of 
— Single Atom - Optical Cavity Coupling. (Final 


Report). 
AD-A223 060/5/GAR 053,049 


ATOMS ENERGY LEVELS 
Variational Bounds in Dirac-Fock Basis Set Expansion 


Calculations 
AD-AD22 79 792/4/GAR 050,771 
ATR REACTOR 


Replacement of core components in the Advanced Test 


Reactor. 
DE90010942/GAR 052,707 
Replacement of the Advanced Test Reactor control 


room. 
DE90010943/GAR 052,708 


ATROPINE 
Development of gamma emitting, receptor-bindi 
tracers for imaging the brain and pancreas. 
report, March 1, 1987-February 28, 1988. 
DE90010594/GAR 

ATS-1 
Technical Considerations nn of a Geosta- 
tionary Operational Environmental Satellite (GOES) to 
Support the PEACESAT Network on an Interim Basis. 
PB90-253261/GAR 050,940 


ATS (ACTIVE THERMAL SYSTEMS) 


Physiological Evaluation of Two Diver Active Thermal 
Systems (ATS): S-TRON and ILC-Dover. esnene 


, tadio- 


052,145 


AD-A223 091/0/GAR 


ATTITUDE CONTROL 
LACE Flight Dynamics Experiment. 
N90-21086/5/GAR 053,251 
Design of a Digital Model Following Controller of Reac- 
tion Wheel Torques. 
N90-21093/1/GAR 053,253 


Attitude Control Modes for the Mecb Remote Sensing 


Satellites. 
N90-21094/9/GAR 053,254 


Numerical Simulation Model for Hydrazine Attitude Con- 
trol Thrusters. Part 1: Model Description. 
N90-21115/2/GAR 
ATTITUDE (INCLINATION) 
Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 
AUDITING 
Involvement of Superfund Program Managers in Super- 
fund Response Agreement Audits. 
PB90-249731/GAI 051,645 
AUFWUCHS 
Evaluating direct toxicity and food-chain effects in aquatic 
systems using natural periphyton communities. 
DE90011063/GAR 051,692 
AUGER EFFECT 
Surface Characterization of Hydrogen Charged and Un- 
charged alpha-2 and gamma Titanium Aluminide Alloys 
Using AES and REELS. 
N90-21171/5/GAR 052,026 
AURORAE 
Simultaneous Relativistic Electron and —_ Particle 


Access to the Polar yy during Interplane' a gym 
Field Bz Northward: A Scenario for an Open Fi 
Source of Auroral Particles. 
AD-A222 580/3/GAR 


Viking Data Analysis. 
AD-A222 609/0/GAR 


AUSTENITIC STEELS 
Development and evaluation of advanced austenitic 


al q 

5680011315/GAR 051,962 
AUTOIGNITION 

Spontaneous ignition of Special Material Gases for Semi- 

conductor Industry. 

PB90-251315/GAR 050,745 


AUTOMATED PILOT ADVISORY SYSTEM 
Influence of Ice Accretion Physics on the Forecasting of 
Aircraft Icing Conditions. 


050,921 


053,288 


050,532 


050,533 


AVIATION SAFETY 


N90-20928/9/GAR 


AUTOMATIC CONTROL 


be | Real-Time Systems with Parallel Processes. 
PB90-252727/GAR 051,821 


AUTOMATIC CONTROL EQUIPMENT 


— ital AC Servo Control System. 
PB90-251372/GAR 


AUTOMATIC PROGRAMMING 
Semi-Automatic Parallel Program Generation for Distribut- 


Pb00252Te4/GAR f 051,042 


Machine Language DELTA. 
PB90-254004/GAR 


AUTOMATIC TRACKING 
pane Solution to the Particle Correspondence Prob- 
AD-A222 593/6/GAR 050,960 
AUTOMATION 
Economic Impact of Automation: The Case of Robotic 
Thermal ing. 
AD-A222 666/0/GAR 051,825 


DOE requirements for the next generation controller. 
DE90010288/GAR 052,395 


Rechnergestuetztes Anlageninformationssytem: RAIS 
(Computerized Plant information System: RAIS) 
PB90-250523/GAR . 051,819 


Sls ee ee Vol. 36, No. 1, February 1990. 
pe be ‘actory Automation Technologies (). 
PB90-251349/GAR 051,853 


National Technical Report, Vol. 36, No. 1990. 


eee Issue: On Factory Automation focaniegen (i). 
90-251471/GAR 051,864 


Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
-_ Building ems Edition. 
'B90-255142/GAR 051,193 


AUTOMOBILES 


053,284 
051,200 


051,045 


Seat belt survey, September 7, 1989: Results. 
MIC-90-03172/GAR 053,315 


SR ate ee etepaag neta i 
MIC-90-03332/GAR L317 


\/M Test — 
PB90-250127/GAI 
AUTOMOTIVE INDUSTRY 


——- hore em we can ja sen Mahdolli- 
(Finnish Automotive 


050,691 
Development of 5-Axis Controlled Machining Center. 
PB90-250606/GAR 051,858 

AUTONOMOUS NAVIGATION 
Color Image Processing for Navigation: Two Road Track- 


ers. 
AD-A222 667/8/GAR 053,308 


Autonomous Integrated GPS/INS Navigation Experiment 

for Omv. Phase 1: Feasibility Study. 

N90-20969/3/GAR 053,293 
AUTOREGRESSIVE ANALYSIS 

Nonminimum Phase Non-Gaussian Autoregrssive Proc- 


esses. 

AD-A222 601/7/GAR 052,088 
Reversed Residuals in Autoregressive Time Series Analy- 
sis. 

AD-A222 711/4/GAR 052,093 


AUV (AUTONOMOUS UNDERWATER VEHICLES) 
Study of 3-D Visualization and Knowledge-Based Mission 
Planning and Control for the NPS Model 2 Autonomous 
Underwater Vehicle. 
AD-A223 042/3/GAR 052,790 
AUXINS 
Rasen wat Cote wn Seeieenene CEN) one 
Auxin (IAA) in Laub- und Nadelbiaettern. (Transport and 
concentration of abscisic acid (ABA) and auxin (IAA) in 
deciduous and coniferous trees). 
DE90792513/GAR 051,432 
AVERMECTIN . SUB 1 
Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255425/GAR 051,495 
AVIAN CHOLERA 
Avian Cholera: A Major New Cause of Waterfow! Mortali- 


Pp90-246661 /GAR 052,289 


AVIATION ACCIDENTS 


Aviation occurrence report: Delta Air Lines Inc. Boeing 
737-200 N4571M, Vancouver International Airport, Van- 


couver, British Columbia, 17 January, 1988. 
MIC-90-03229/GAR 053,276 
AVIATION SAFETY 

Proceedings of USAF yay oe Integrity n (ASIP, 
py os a in Sacramento, on 2- 


4 December 1 
yreseie 585/2/GAR 050,382 


Protection Handbook. 


AD AgD2 16/3/GAR 


October 15,1990 KW-11 


053,320 


Yhdentyvaessae Euroopassa 
and cred Peotated Industry: State-of-the-Art-Report). 
PB90-249988/GAR 


050,385 





Evaluation of the Accuracy of a Microwave Landing 
System Area Navigation System at Miami/Tamiami, Flori- 


da Airport. 
AD-A223 176/9/GAR 053,273 


Aviation occurrence report: Delta Air Lines Inc. Boeing 
737-200 N4571M, ae International Airport, Van- 


couver, 7 January, 1988. 

MIG-90-03229/GAR 053,276 

Report on a special investigation into air traffic control 
Canada. 


services in 
MIC-90-03546/GAR 053,277 


AVIONICS 
F-15 Avionic Systems Career very Me AFSC 452X1A/B/ 
C, AFPT 90-452-851. Occupational Survey Report. 
AD-A222 851/8/GAR 052,323 


Joint University Program for Air Transportation Research, 
1988-1989. 
N90-20921/4/GAR 050,403 


AXIAL FLOW 
und zum Vermischungsverhalten der flues- 
sigen Phase in Blasensaeulen mit lae jtroemten 
Rohrbuendein. (Fiuid and mixing behaviour of 
the liquid } gow in bubble columns with tube bundles 


subjected to a. | flow). 
TIB/B90-81197/GAR 052,911 


AXISYMMETRIC FLOW 
Radiation of Sound from a Propeller at Angle of Attack. 
N90-21602/9/GAR 052,8 


B-58 AIRCRAFT 
Sonic Boom Signature Data from Cruciform Microphone 
Array Experiments During the 1966-1967 Eafb National 
Sonic Boom Evaluation Program. 
N90-21605/2/GAR 052,875 


B-70 AIRCRAFT 
— Boom agg a Data from Cruciform Microphone 
y Experiments During the 1966-1967 Eafb National 
Sone Boom Evaluation Program. 
N90-21605/2/GAR 052,875 
BACILLUS LICHENIFORMIS 
Microbial enhanced oil recovery research. Quarterly 
= October-December 1989. 
90010133/GAR 052,510 
BACKFITTING 
ing Guidelines. 


Backfitting 
NUREG-1409/GAR 052,739 


BACKGROUND RADIATION 
Detector background conditions at linear colliders. 
DE90010175/GAR 


053,066 


BACKSCATTERING 
Experimental and Theoretical Studies on Enhanced 
Backscattering from Scatterers and Rough Surfaces 
AD-A222 789 0/GAR 052,915 


Backscattering Enhancement by Randomly Distributed 
Very Particles. 
AD-A222 790/8/GAR 052,916 


Backscatter Enhancement in Scattering from Rough Sur- 


AD-A223 110/8/GAR 051,100 


BACTERIA 
Survival of Microorganisms and Bacterial Predation and 
Competition in Nature. 
AD-A222 771/8/GAR 052,181 
Intestinal Barriers to Bacteria and Their Toxins. 
AD-A222 966/4/GAR 
prs a ag metabolism in the 
chaebacterium m  brockii. 
March 1, 1989-- E 
DE90010901/GAR 
BACTERIAL DISEASES 
Trehalose Dimycolate Enhances Resistance to Infection 
in Neutropenic Animals. 
AD-A222 673/6/GAR 052,135 
BACTERIAL TOXINS 
intestinal Barriers to Bacteria and Their Toxins. 
AD-A222 966/4/GAR 052,213 
Snelie Detectie van het Shigella Toxine 1: Literatuurover- 
zicht en Aanzet Onderzoek (Rapid Detection of Shigella 
Toxin: Literature Survey and Experimental Approach). 
PBS90-249178/GAR 052,186 
BACTERIOLOGY 
Use of — inexpensive microbial water quality tests: 
Results of a three-continent, eighty-country research 


BS a0 GAR 052,549 


BALANCE OF POWER 
Security and Defense of the Middle East. 
AD-A222 902/9/GAR 052,373 


page eign ae yk Military Balance between Repub- 
and North Korea. 
AD-A223 145/4/GAR 052,386 


pone be gtd ny ed sean gl in Northeast 
Asia at the Age of the New Detente Mood. 
AD-A223 149/6/GAR 050,598 


BALLISTIC MISSILE DEFENSE 
Exchange ratios for singlet boost-phase defenders. 
DE90010263/GAR 052,297 


Onboard detection ~ intrinsic Ly(aipha) radiation from a 
neutral particle beam 


KW-12 VOL. 90, No. 20 


052,213 
ilic ar- 
report, 

052,185 


Progress 


KEYWORD INDEX 


DE90010341/GAR 

Brilliant pebbles. 

DE90010756/GAR 
BALLISTICS 


Analysis of the _ Performance of the 155 mm M864 
Base Burn Projecti 
AD-A222 624/0/GAR 052,831 


Graphical analysis of barrel-tamped explosively acceler- 

ated flyer plates. 

DE90010299/GAR 052,856 
BALLOON-BORNE INSTRUMENTS 

General-Purpose Balloon-Borne Pointing System for 


Solar Scientific Instruments. 
N90-21219/2/GAR 050,564 


ECC Ozonesonde Observations at Mirny, Antarctica, 
during 1989. 
PB90-252024/GAR 050,565 
BALLOONING INSTABILITY 
Ballooning Stability of Jet High-Beta Discharges. 
PROD 2S bETTGAR ™ 
BALTIC SEA 


Transformation and 
Particulate Pollutants 


Sea. 
N90-21478/4/GAR 


BAND STRUCTURE OF SOLIDS 
Photon Band Structures: The Plane-Wave Method. 
AD-A222 662/9 052,982 
BAND THEORY OF SOLIDS 
Full Vector Wave Calculation of Photonic Band Struc- 
tures in Face-Centered Cubic Dielectric Media. 
AD-A222 616/5/GAR 052,980 
BANDPASS FILTERS 
Coplanar Waveguide Discontinuities for p-I-N Diode 
Switches and Filter Applications. 
N90-21278/8/GAR 051,119 
BANDSTOP FILTERS 
Coplanar Waveguide Discontinuities for p-l-N Diode 
Switches and Filter Applications. 
N90-21278/8/GAR 
BANKING BUSINESS 
Country Store to Commercial Banker: The Evolution of 
the Texas Banking Industry. 
AD-A222 879/9/GAR 050,665 


Penvest — Report, March 1990. Data Tape Docu- 


PB9O-21: 3781 /GAR 050,667 


Record Description in MDRM Order for the Call and 
Income, March 1990. Data Tape Documentation. “ 
150,669 


052,298 


052,299 


052,976 


sition of Airborne Gaseous and 
uring Transport over the Baltic 


051,438 


051,119 


PB90-234956/GAR 


Call and Income Report. 
PB90-590090/GAR 050,671 


as Industry: Blueprint for Change. A Refer- 


ence . 
PB90-928105/GAR 050,673 


BANKS (BUILDINGS) 
Country Store to Commercial Banker: The Evolution of 
the Texas Banking Industry. 
AD-A222 879/9/GAR 050,665 
Record Description and Derived Items for the Call and 
Income, March 1990. Data Tape Documentation. 
PB90-215674/GAR 050,666 
Conversion (Mapping) of Thrift Financial, December 1989 
to March 1990. 
PB90-234915/GAR 050,668 
Thrift Financial R 
PB90-590010/GA 
Call and Income Report. 
PB90-590090/GAR 
Thrift Merger History Data File, Quarterly. 
PB90-591680/GAR 
BANKS (WATERWAYS) 
Definite Project Report with Integrated Environmental As- 
sessment for Section 14, Emergency Streambank Protec- 
tion, Cedar Creek, Bridge Number F-2-1-20-00, Monroe 
County, lowa. Revision. 
AD-A222 721/3/GAR 050,848 
BARIUM 
Barium concentration in rock varnish: Implications for 
calibrated rock varnish dating curves. 
DE90010570/GAR 052,454 
BARIUM CARBONATES 
High Tc oxide solid state reaction kinetics via complex 


aeaaane spectroscopy. 
DE90011178/GAR 050,803 


BARIUM COMPOUNDS 
Effect of charge mixture ratio as een size on igniter 
plume heat transfer characteris 
DE90010833/GAR 052,843 
BARIUM OXIDES 
Cation and anion tracer diffusion in YBa2Cu30(7-delta). 
named aac 052,995 
Thermal and phase analysis of YBa(sub 2)Cu(sub 
— 7-x) powder compacts with organic acid addi- 


DE90010142/GAR 051,883 


, Quarterly. 
050,670 


050,671 


050,672 


Synthesis of superconducting phase-pure =e. 
DE90010455/GAR 153,002 


Transverse- and zero-field (mu)SR sitaeeiammis 
investigation of magnetism and superconductivity in Y(1- 
x)Pr(x)Ba2Cu307. 
DE90010597/GAR 053,006 
Protons and lattice defects in peep eruas oxides. 
Progress report, July 1, 1989-April 30, 1990. 

DE90010957/GAR 051,890 


Superconducting thin films of YBaCu oxides prepared by 
MOCVD 


DE90011109/GAR 053,013 


Effect of Cu(sup 2+ ) magnetic moments on the super- 
conductivity of YBa2Cu307: The origin of the “linear 
—— in the specific heat; The volume fraction of super- 


conductivity. 
DE90011214/GAR 053,018 
yon thermal processing of high temperature supercon- 


ducting fiber. 
DE90011236/GAR 053,020 


BARLEY 
Hulless barley a. 
MIC-90-03560/GAR 


Net blotch, spot blotch and scald of barley. 
MIC-90-03561/GAR 

BARRIERS 
Intestinal Barriers to Bacteria and Their Toxins. 
AD-A222 966/4/GAR 052,213 


Field Lysimeter Test Facility: Second year (FY 1989) test 


results. 
DE90010859/GAR 051,517 


BASALT 
Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 
N90-21450/3/GAR 052,469 
BASE CLOSINGS 
Task Order Enhanced Preliminary Assessment, New Or- 
leans Military Ocean Terminal, New Orleans, Louisiana. 
AD-A222 754/4/GAR 51,684 
BASELINE MEASUREMENTS 
Annual technical report for the onshore environmental 
baseline characterization 
DE90011029/GAR 051,358 
BATHYPOREIA PILOSA 
Sediment Bioassays Using ‘Bathyporeia sarsi’ and ‘Bath- 


Bago 280469/ GAR 052,778 


BATHYPOREIA SARSI 
Sediment Bioassays Using ‘Bathyporeia sarsi’ and ‘Bath- 


yporeia pilosa’. 
PB90-253469/GAR 052,778 


BATTALION LEVEL ORGANIZATIONS 
Recruiting Battalion Commander’s Handbook. 
AD-A222 895/5/GAR 

BATTERY COMPONENTS 
Evaluation of Room-Temperature Chloroaluminate Molten 
Salts as Electrolytes for High Energy Density Batteries. 
AD-A223 097/7/GAR 051,206 

BAYH 2049 
Preclinical Toxicol 
320846) in CD2F1 


Ss. 
PB80.246935/ GAR 


BEACH EROSION 
SBEACH: Numerical Model for Simulati 
Beach Change. Report 2. Numerical 
Model Tests. 
AD-A222 824/5/GAR 
BEACONS 
Data Link Processor (DLP) Project Transition Plan. 
N90-21256/4/GAR 053,298 
BEAM BENDING MAGNETS 
SSRL-PEP ring divertor channel entrance thermal stress 
analysis for new bending magnet loads. 
DE90010350/GAR 053,082 
BEAM DYNAMICS 
New BEDLAM. 
DE90010572/GAR 053,090 
Orbit calculations and lattice parameters for the BNL 
SXLS. Part 2, Betatron functions in the superconducting 


bending magnet and synchrotron radiation integrals. 
DE90011121/GAR 053,125 


Instability Investigation for Storage Mode. Microwave In- 
stability (Single-Bunch Instability). 
PB90-251 125/GAR 053,178 


BEAM EMITTANCE 


Emittance change due to a wire grid. 
DE90011590/GAR 


BEAM INJECTION 
— linac energy regulation via injector current mod- 


ulatio: 
053,100 


050,470 


050,471 


052,329 


Evaluation of BAYH 2049 (NSC- 
ice, Fischer 344 Rats, and Beagle 


052,276 
Storm-induced 
‘ormulation and 
052,819 


059,150 


DE9001 0678/GAR 





BEAM TRANSPORT 
Advanced methods for the computation of particle beam 
transport and the computation of electromagnetic fields 
and beam-cavity interactions. Annual report. 
DE90011071/GAR 053,121 


BEAMS (SUPPORTS) 
Seismic Performance of 1/3 Scale Post-Tensioned Pre- 
cast Beam-Column Connections. 
PB90-254434 050,660 
BEARING CAPACITY 
Drainage, Bearing Capacity and Yield (Losses) on Low 
Moor Peat Pasture Soils in the Netherlands. 
PB90-252826/GAR 052,598 


BEARINGS 
Characterization of high damping bearings and their re- 
sponses to uake motions. 
DE90011171/GA 050,655 


Futher laboratory studies of friction in TFE slide surface 

of a bridge bearing. 

MIC-90-03576/GAR 050,862 
BEDT-TTF 

Importance of weak hydrogen bonding C-H--donor and C- 

H--anion interactions in — the structural r- 

ties of organic donors BEDT- and BEDO-TTF and 

their charge-transfer salts. 

DE90010502/GAR 050,794 
BEEF 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
July 1990. Featuring: Korea Beef Imports; Trade Data: 


January-April. 

PB90-257502/GAR 050,700 
BEETLES 

Antiaggregative Effect of Verbenone on Response of the 

Mountain Pine Beetle to Baited Traps. 

PB90-253618/GAR 052,432 


BEHAVIOR 
Development of Behavioral Tolerance to Organophos- 
hates Ill: Behavioral Aspects. 

'B90-246885/GAR 052,275 
Etude Electrophysiologique de L’Optimisation des Re- 
poner ay morseee de mame pod 1 pe egg Com- 
mani lectrophysiologi tudy of Motor - Response 

timization in Command Console Operators). 
PB90-252255/GAR 052,179 
BELGIUM 
Public perception and acceptance of the siting of nuclear 


waste facilities in seven countries. 
DE90010318/GAR 052,660 


BENCHMARKS 
—e for Real-Time Performance Benchmarks 
lor 1 
AD-A223 154/6/GAR 050,991 


BENDING 
Full Scale Observations of Ship-ice Contact: Results from 


Tests Series Onboard IB SAMPO, Winter 1989. 
PB90-249962/GAR 052,796 


BENZALDEHYDES 

Toxicology and Carcinogenesis Studies of Benzaldehyde 

(Cas No. 100-52-7) in F344/N Rats and B6C3F1 Mice 

(Gavage Studies). 

PB90-253782/GAR 052,283 
BENZENE 

Modification of coal surfaces with methyl radicals. Final 

report, January 1, 1989-August 31, 1990. 

DE90010587/GAR 051,273 
BENZODIAZEPINES 

Presynaptic and Postsynaptic Responses in the Spinal 

Cord Dorsal Horn Following Soman: Interactions with 

Benzodiazepines. 

AD-A222 600/9/GAR 052,263 
BENZOFURANS 

Interactive chemistry of coal-petroleum processing. Quar- 

terly report, December 16, 1989-March 15, 1990. 

DE90009794/GAR 051,265 
BERKELIUM 249 

Dual silicon surface-barrier detectors and associated 

electronics for monitoring chemical separation of (249)Cf 

and (249)Bk. 

DE90010436/GAR 052,639 
BERYLLIUM 

Beryllium disease: A summary of the occupationai health 


concern. 
MIC-90-03624/GAR 052,229 


BERYLLIUM 9 TARGET 
First observation of Lambda (sup 0),(bar Lambda) (sup 
0),K(sub s)(sup 0) production in relativistic heavy ion colli- 
sions at the AGS. 
DE90010121/GAR 053,063 


BEST TECHNOLOGIES 
Final Response to BDAT Related Comments Document. 
F025, K002-K008, K011, K013-15, K046, K061, KO069. 
Volume 1-K. 
PB90-234600/GAR 051,623 


BEST TECHNOLOGY 
Final Best Demonstrated Available Technology (BDAT) 
Background Document for K031, K084, K101, K102, 
Characteristic Arsenic Wastes (D004), Characteristic Se- 
lenium Wastes (D010), and P and U Wastes Containing 
Arsenic and Selenium Listing Constituents. Volume 1. 


KEYWORD INDEX 


PB90-234014/GAR 051,570 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Characteristic Ignitable 
Wastes (D001), Characteristic Corrosive Wastes (D002), 
Characteristic Reactive Wastes (D003), and P and U 
Wastes Containing Reactive Listing Constituents. Volume 


2 
PB90-234022/GAR 051,571 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K001 (Addendum) and U051 
(Creosote). Volume 3. 

PB90-234030/GAR 051,572 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for K015. Volume 4. 
PB90-234048/GAR : 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for KO73. Volume 5. 
PB90-234055/GAR 051,574 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K021. Volume 6. 
PB90-234063/GAR 051,575 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K086 (Ink Formulation Equip- 
ment Cleaning Wastes). Volume 7. 

PB90-234071/GAR 051,576 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K060. Volume 8. 
PB90-234089/GAR 051,577 


Final Best Demonstrated Available Tech (BDAT) 
Background Document for K061 (Addendum). Volume 9. 
PB90-234097/GAR 051,707 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K046 (Addendum). Volume 10. 
PB90-234105/GAR 051,578 


Final Treatment Standards for KO69 Nonwastewaters in 
the Calcium Sulfate/Sodium Subcategory and 
Wastewater Forms of K069. Volume 11. 

PB90-234113/GAR 051,579 


Final Treatment Standards for Nonwastewater and 
Wastewater Forms of K100. Volume 12. 
PB90-234121/GAR 051,580 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for F006 Wastewaters (Adden- 
dum). Volume 13. 

PB90-234139/GAR 051,708 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Cyanide Wastes. 
Volume 14. 

PB90-234147/GAR 051,581 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Acrylonitrile 
Wastes (KO11, KO13, and K014). Volume 15. 

PB90-234154/GAR 051,709 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for F002 (1,1,2-Trich- 
loroethane) and F005 (Benzene, 2-Ethoxyethanol, and 2- 
Nitropropane). Volume 16. 

PB90-234162/GAR 051,582 


Final Best Demonstrated Available ee ae 
Background for Mercury-Containing Wastes , K106, 
P065, PO92, and U151. Volume 17. 

PB90-234170/GAR 051,583 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for P and U Thallium Wastes. 
Volume 18. 

PB90-234188/GAR 051,584 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Vanadium-Containing Wastes 
(P119 and P120). Volume 19. 

PB90-234196/GAR 051,585 


Final Best Demonstrated Available Techno (BDAT) 
Background Document for Barium Wastes (D005 and 
P013). Volume 20. 

PB90-234204/GAR 051,586 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for D006 Cadmium Wastes. 


Volume 21. 
PB90-234212/GAR 051,587 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Chromium Wastes D007 and 
U032. Volume 22. 

PB90-234220/GAR 051,588 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for D008 and P and U Lead 
Wastes. Volume 23. 

PB90-234238/GAR 051,589 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Silver-Containing Wastes. 
Volume 24. 

PB90-234246/GAR 051,590 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Inorganic Pigment Wastes. 
Volume 25. 

PB90-234253/GAR 051,591 


Best Demonstrated Available Technology (BDAT) Back- 

— Document for Wastes from the Production of 
hiorinated Aliphatics F025. Volume 1. 

PB90-234287/GAR 051,592 


Treatment Standards for Nonwastewater and Wastewater 
Forms of K044, K045, and K047. Volume 2. 


BEST TECHNOLOGY 


PB90-234295/GAR 051,593 


Best Demonstrated Available Technology (BDAT) Back- 
ound Document for U and P Wastes and Multisource 
eachates. Volume D. Reactive U and P Wastewaters 

and Nonwastewaters. 

PB90-234303/GAR 051,594 


Best Demonstrated and Available Technology (BDAT) 
ao Document for Wastes from the Production of 
Epichlorohydrin K017. 

PB90-234311/GAR 051,595 


Amendment to the Final Best Demonstrated Available 

Techi (BDAT) Background Document for Wastes 
luction of 1,1,1-Trichioroethane K028, K029, 

K095, and KO96. 

PB90-234329/GAR 051,596 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume A. Wastewater Forms of Or- 
= U and P Wastes and Multi-Source Leachate (F039) 
} Which There Are Concentration-Based Treatment 
tal 


indards. 
PB90-234337/GAR 051,597 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume B. U and P Wastewaters and 
Nonwastewaters with Methods of Treatment as Treat- 
ment Standards. 

PB90-234345/GAR 051,598 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039) Volume C. Nonwastewater Forms of Or- 
= U and P Wastes and Multi-Source Leachate (F039) 
= Which There Are Concentration-Based Treatment 


jtandards. 
PB90-234352/GAR 051,599 


Amendment to the Final Best Demonstrated Available 
Techi (BDAT) Background Document for Distillation 
Bottom Tars from the Production of Phenol/Acetone 
from Cumene K022. 

PB90-234360/GAR 051,600 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Pro- 
duction of Aniline K083. 

PB90-234378/GAR 051,601 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Pro- 
— of Nitrobenzene by the Nitration of Benzene 
PB90-234386/GAR 051,602 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Stripping Still Tails from the Pro- 
duction of Methyl Ethy! Pyridines K026. 

PB90-234394/GAR 051,603 


Best Demonstrated Available Technology (BDAT) Back- 

= Document for Wastewater Treatment Sludges 
enerated in the Production of Creosote K035. 

PB90-234402/GAR 051,604 


Amendment to Final Best Demonstrated Available Tech- 
nology (BDAT) Background Document for Organophos- 
phorus Wastes (KO36 Nonwastewaters). 

PB90-234410/GAR 051,605 


Amendment to Best Demonstrated Available Technology 
(BDAT) Background Document for K037. 
PB90-234428/GAR 051,606 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for H: nated Pesticide and Chioro- 
benzene Wastes K032-K034, K041, K042, K085, K097, 
KO098, K105, D012-D017. 

PB90-234436/GAR 051,607 


Amendment to the Final Best Demonstrated Available 
Techi (BDAT) Background Document for Wastes 
from the luction of Chlorinated Aliphatic Hydrocar- 
bons F024. 

PB90-234444/GAR 051,608 


Amendment to the Best Demonstrated Available Tech- 
(BDAT) Background Document for Wastes from 
the Petroleum Refining Industry K048, K049, KO50, K051, 


K052. 
PB90-234451/GAR 051,609 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume E. Gaseous U and P Wastes. 

PB90-234469/GAR 051,610 


Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 
PB90-234501/GAR 051,613 


Final Response to BDAT Related Comments Document: 
D001. Volume 1-B. 
PB90-234519/GAR 051,614 


Final Response to BDAT Related Comments Document: 
D002. Volume 1-C. 
PBS0-234527/GAR 051,615 


Final Response to BDAT Related Comments Docurnent 
D003. Volume 1-D. 
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PB90-234535/GAR 051,616 


—— Response to BDAT Related Comments Document. 
D004: Characteristic Wastes for Arsenic and K, P, and U 

Wastes Containing Arsenic and D010: Characteristic 

Wastes for Selenium. Volume 1-E. 

PBS90-234543/GAR 051,617 


Final Response to BDAT Related Comments Document: 

— Characteristic Wastes for Barium, and P013 and 
D006: Characteristic Wastes for Cadmium. Volume 1-F. 

PB90-234550/GAR 051,618 


Final Response to BDAT Related Comments Document. 
D007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 


Final Response to BDAT Related Comments Document: 
boos: | nr wlhey dln allt 
Wastes ~~ al Volume 1-H. 
POO 254576/6 051,620 


Final Response to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and 
U Wastes. Volume 1-I. 

PB90-234584/GAR 051,621 


Final Response to BDAT Related Comments Document. 
Mixed Radioactive Hazardous Wastes, Polynuclear Aro- 
matic U Wastes, ao a Aliphatic U Wastes, Non- 

ited Aromatic Wastes, F002-F006, F019. 


Voiume 1-J. 
PB90-234592/GAR 051,622 


Final Response to BDAT Related Comments Document. 
KO71 and K106: Mercury Cell Process Wastes K086: 
Residues from Ink Production Wastes Containing Cya- 
nide. Volume 1-L. 
PB90-234618/GAR 051,624 
Final Response to BDAT Related Comments Document. 
K017/K028-K029, K095-096, K022, K025, K035, K026, 
K083, K024. Volume 1-M. 
PB90-234626/GAR 051,625 
Final Response to BDAT Related Comments Document. 
Halogenated a Wastes. Volume 1-N. 
PB90-234634/GAR 051,626 
Final Response to BDAT Related Comments Document. 
K043-K052, K036, KO37. Volume 1-0. 
PB90-234642/GAR 051,627 
Final Response to BDAT Related Comments Document. 
Leachates. Volume 1-P. 
PB90-234659/GAR 051,628 
Final Response to BDAT Related Comments Document. 
Volume 1-Q. 
PB90-234667/GAR 051,629 
BETA ADRENERGIC RECEPTORS 
Insulin and Beta Adrenergic Effects during Endotoxin 
Shock: In vivo Myocardial Interactions. 
AD-A222 969/8/GAR 052,117 
BETA DETECTION 
Dual silicon surface-barrier detectors and associated 
electronics for monitoring chemical separation of (249)Cf 
and (249)Bk. 
DE90010436/GAR 052,639 
BETA-ENDORPHIN 
Beta-Endorphin Modulates T-Cell Intracellular Calcium 
Flux and c-myc Expression via a Potassium Channel. 
AD-A222 962/3/GAR 052,115 
BETA-GLUCOSIDASES 
Hydrolysis of cellobiose by immobilized (beta)-glucosi- 
dase entrapped in maintenance-free gel spheres. 
DE90010701/GAR 052,123 
BETA SPECTROSCOPY 
Reports from the technical engineers of the Institute for 
Nuclear Study. 
DE90777883/GAR 053,164 
BIBLIOGRAPHIES 
Growth and yield of northwestern Ontario boreal (conifer- 
ous) forest — An annotated bibliography. 
MIC-90-03323/GAR 052,418 


= annotated guide to selected fish bibliographies, 


1738- 
Mic-90-03427/ GAR 050,494 


New reproductive technologies: A bibliography. 
MIC-90-03435/GAR - 052,219 


Compendium of Sources of Fracture Toughness and Fa- 
tigue Crack Growth Data for Metallic Alloys, Part 4. 
N90-21164/0/GAR 052,025 


nce aa Science and Applications Bibliography, 1989 


Revision. 
N90-21207/7/GAR 053,267 


Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 052,572 


Annotated ry of Software Engineering Labora- 


tory Literatur 
N90-21536/9/GAR 051,018 


e Engineering Papers, Volume 7. 


Collected Software 
N90-21537/7/GAR 051,019 


Engineering Papers, Volume 6. 
051,021 


Collected Software 
N90-21540/1/GAR 


Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 


Small Business Innovation Research. Abstracts of 1988 


053,045 


Phase 1 Awards. 
N90-21680/5/GAR 


KW-14 VOL. 90, No. 20 


050,327 


KEYWORD INDEX 


Small Business Innovation Research. Abstracts of Com- 
Ee 1987 Phase 1 Projects. 
90-21681/3/GAR 050,328 


Directory ¢ Computer Software: A Practical Approach to 
Obtaini anebes Developed Computer Programs. 
PB90-15 Bor 051,028 
pom yp of Storm and Combined Sewer Pollution 
Control R and D Program Documents. 
PB90-255670/GAR 051,731 


BINARY ALLOYS 
Partial Differential Equations and Continuum Models of 
Phase Transitions (Equations aux Derivees Partielles et 
Modeles Continus de Transitions de Phases). 
AD-A222 633/0/GAR 051,986 


Assessment of the Thermodynamic Properties of Ar- 
senic-Copper —— 
052,028 


cain 
ie und Festigkeitseigenschaften bin- 
— nag te ilizium-Legierungen. (Structural mor- 
logy and mechanical properties of binary aluminum 


silicon alloys). 
TIB/A90-81194/GAR 052,033 


BINARY MIXTURES 
Hydrogen-Component Fugacity Coefficients in Binary Mix- 
tures with Isobutane: Temperature Dependence. 
PB90-254400 050,808 
Hydrogen Component Fugacity in Binary Mixtures with 
Carbon Monoxide: Temperature Dependence. 
PB90-254418 050,809 
BINARY STARS 
Publications of the United States Naval Observatory. 
Second Series. Volume 25. Part 3. Micrometer Measures 
of 2589 Double Stars. 
AD-A223 003/5 050,513 
BINDERS 
Binder with base of aqueous solution of alkaline silicates, 
how to obtain it and its applications. 
DE90011044/GAR 051,868 
BINDERS (MATERIALS) 
Investigation of the Frictional Resistance of Seal Coat 


Pavement Surfaces. 
PB90-255647/GAR 050,874 


BIOASSAY 
Performance testing of radiobioassay laboratories: In vivo 
measurements. Final report. 
DE90008225/GAR 052,235 


BIOASTRONAUTICS 
Small Business Innovation Research. Abstracts of 1988 


Phase 1 Awards. 
N90-21680/5/GAR 050,327 


Small Business Innovation Research. Abstracts of Com- 
pleted 1987 Phase 1 Projects. 
N90-21681/3/GAR 050,328 


BIOCHEMISTRY 
Computer Simulation of Chemical Reactions in Synthetic 
Model Compounds and Genetically Engineered Active 


Sites. 
AD-A222 611/6/GAR 052,154 


Structure-Affinity Study of the Binding of 4-Substituted 
~~ of 1-(2,5-Dimethoxyphenyl)-2-Aminopropane 
at 5-HT(2) Serotonin Receptors. 

AD-A223 234/6/GAR 052,122 


Octopamine and Serotonin in the Brain-Corpus Cardia- 


cum Axis of the Locust (Octopamine en Serotonin in de 
Hersenen-Corpus Cardiacum-as van de Afrikaanse Treks- 


prinkhaan). 
PB90-248030/GAR 052,126 


Cultures de Cellules Neuronales et Gliales: Systeme 
Modele dans I’Etude de I’Expression des Canaux Na 
Voltage-Dependants et des Recepteurs Cholinergiques 
Muscariniques (Neuronal and Glial Cell Cultures: A Model 
System for Studying Expression of Na Voltage-Depend- 
ent Canals and Muscarinic Cholinergic Receptors). 
PB90-252214/GAR 052,128 
BIOCHIPS 
DNA-Mediated Electron Transfer and Application to ‘Bio- 
chip’ Development. 
AD-A222 682/7/GAR 052,156 
BIOCONVERSION 


Studies of soil gas, gas 
activity at Mallard North 
DE90010102/GAR 


Transformation of high-carbohydrate food wastes into de- 
radable plastics. 
E90010414/GAR 051,554 

BIODETERIORATION 


Biodegradatie van Chloorfenolen in de Bodem (Biodegra- 
dation of Chiorophenols in Soil). aa 
1, 


Nneration, and shallow microbial 
indfill, Dupage County, ror 
1, 


PB90-248949/GAR 
Biodegradatie Xenobiotica V. Studie naar de Biologische 
Afbreekbaarheid van Pentachloorfenol. Tweede Imterim- 
rapport (Biodegradation of Xenobiotics V. Study at the 
— of Pentachlorophenol. Second Interim 
eport). 
PB90-249137/GAR 051,494 
Methoden der Mikrobiologischen cena | Beton 
(Microbiological Methods of Testing of Materials: Con- 


crete). 
PB90-250507/GAR 050,859 


BIOINSTRUMENTATION 
Human Life and Sensing Technology for the Twenty-First 


Century. 
PB90-215492/GAR 050,616 


BIOLOGICAL DISEASE CONTROL 
Siderophore-Mediated Plant Growth Promotion and Colo- 
nization of Roots - Strains of ‘Pseudomonas spp.” 
Sideroforen Bepaalde Plantegroeistimulatie en Kolonisa- 
tie van Wortels door Stammen van ‘Pseudomonas m9 7% 
PB90-248220/GAR 
BIOLOGICAL EFFECTS 
pa etn gr of the levels of dinitropyrenes on diesel 
exhaus! ulate exhibiting excess mutagenic activity. 
MIC-90. 3381/GAR 051,466 
Use of cover crops for the maintenance of rights-of-way 
vegetation: A survey of the literature on succession, 
cover crops, competition and trees. 
MIC-90-03530/GAR 051,541 
BIOLOGICAL INDICATORS 
Coneupeste Bay Living Resources Monitoring Plan. First 
Annual Pri ress R on as 
PB90-252297/GAR 052,561 
BIOLOGICAL PEST CONTROL 


Aerial application of VirtussR, a nuclear polyhedrosis 
virus, against whitemarked tussock moth larvae in New- 
foundiand in 1987. 

MIC-90-03317/GAR 052,201 


sy otter of Grey-Mold in Pome Fruits Using ‘Acremon- 


ium brevi 
PAT-APPL.7-159 915/GAR 050,456 


BIOLOGICAL RADIATION EFFECTS 
Effects of lonizing Radiation on the Performance of Se- 
lected Tactical Combat Crews. 
AD-A222 880/7/GAR 052,233 
BIOLOGICAL STRESS 


Nachkommenschaftspruefung von Fichtenbestaenden 
des Schwarzwaldes (Herkunftsgebiete 840 08 und 840 
09) mit den Zielen: 1. Verbesserung der Immissionstoler- 
anz. 2. Erhaltung der Genressourcen geschaedigter 
Hochlagenbestaende ('Genbank’). (Progeny test of 
Norway Spruce stands in the Black Forest (areas of 
origin 840 08 and 840 09) aiming at: 1. Improvement of 
immission tolerance. 2. Conservation ain re- 
sources of damaged stands in high (‘Gene 


Bank’)). 
DE90792554/GAR 


BIOLOGY 
Symptoms Associated with Diarrhoeal Iliness at San 
Lazaro Hospital, Manila in 1983 and 1984 
AD-A222 767/6/GAR 052,137 
BIOMASS 
Biofuels program summary. Volume 2, Research summa- 
ries, fiscal year 1989. 
DE89009484/GAR 051,547 
Biomass and HYDROCARB technology for removal of at- 
mospheric CO2. 
DE90010016/GAR 051,399 


ENFOR: ENFOR review, 1989. 

MIC-90-03285/GAR 
BIOMECHANICS 

Physiological Organization and Plasticity of Cat's Skeletal 


Muscle. 
PB90-251109/GAR 052,221 


BIOMEDICAL RADIOGRAPHY 


Safety Analysis Report: X17B2 beamline Synchrotron 
Medical Research Facility. An addendum to the Phase 2 
og Safety Analysis Report, BNL No. 52205, June 


DE90008241/GAR 052,236 


BIOMEMBRANES 
Impedance Ai 
AD-A223 172/8. 

BIOREACTORS 
Reactors for scaling-up coal bioprocessing. 
DE90010988/GAR’ 7 

BIOREMEDIATION 
Use of Office of Research and Development’s Bioreme- 
diation Expertise in Superfund Removal Program. 
PB90-249798/GAR 051,649 

BIOSENSORS 
Biological Tissue Sensors--Translation. 
AD-A222 817/9/GAR 

BIOSPHERE 
Finalization of the International Biospheric Model Valida- 
Ay Study. Foreign trip report, April 22, 1990-April 28, 


DE90011087/GAR 051,526 


BIOTECHNOLOGY 


Advances in Applied Biotechnology Series. Volume 4. 
Biotechnology and Biodegradation. 
AD-A222 997/9 052,183 


Continuous Recovery of Bioproducts by Adsorption. 
PB90-249202/GAR 052,167 
BIPOLAR TRANSISTORS 


Heterojunction Bipolar Transistor Technology. 
AD-A223 220/5/GAR 


052,413 


051,290 


sis of Surface-Bound Biomembranes. 
GAR 052,120 


051,277 


052,113 


051,177 





Irradiation effect of transistor by Co-60 gamma rays and 
— beams. Effects of exposure rate and tempera- 


5E00777752/GAR 051,187 
BIRD DISEASES 

Lead Poisoning: The Invisible Disease. 
PB90-245093/GAR 052,287 
Avian Botulism: Geographic Expansion of a Historic Dis- 
ease. 

PB90-245119/GAR 052,288 
Avian Cholera: A Major New Cause of Waterfowl Mortali- 


PB90-246661/GAR 052,289 
BIRDS 

Lead Poisoning: The Invisible Disease. 

PB90-245093/GAR 052,287 

Avian Botulism: Geographic Expansion of a Historic Dis- 


ease. 
PB90-245119/GAR 052,288 
Avian Cholera: A Major New Cause of Waterfowl Mortali- 


B90-246661/GAR 052,289 


Bird and Small Mammal Populations in a Grazed and Un- 
omy Riparian Habitat in Idaho. 
B90-254251/GAR 052,564 

BIS | oo gaa aaa aaa 

Formation the Dihydrogenphosphide- 

Bretletanorane(8}) Anion. Protic Acid Behavior of Phos- 

phine-Tetraborane(8). 

AD-A223 257/7/GAR 050,787 
BISMUTH OXIDES 

In-situ growth of superconducting films of Bi-Sr-Ca-Cu-O 

using magnetron sputtering. 

DE90011161/GAR 053,015 
BISMUTH STRONTIUM CALCIUM CUPRATES 

In-situ growth of superconducting films of Bi-Sr-Ca-Cu-O 

using magnetron sputtering. 

DE90011161/GAR 053,015 
BISTATIC RADAR 

Backscatter Enhancement in Scattering from Rough Sur- 


faces. 
AD-A223 110/8/GAR 051,100 


Validation and lication of a Bistatic Two-Scale of Sur- 

face Roughness Scattering Model. 

AD-A223 231/2/GAR 051,101 
BIT ERROR RATE 

Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 

Based Phased Array Antennas. 

N90-21261/4/GAR 050,936 
BITES AND STINGS 

Animal Influence on Man-Biting Rates at a Malarious Site 

in Palawan, Philippines. 

AD-A222 727/0/GAR 051,775 
BITUMENS 

Solvent extraction of southern US tar sands. Final report. 

DE90000464/GAR 052,504 

BITUMINOUS COAL 

Solubilization of coal by reducing enzymes in organic and 

aqueous media. 

DE90010432/GAR 051,271 

Simultaneous SOx/NOx control. Technical report, April 1, 

1987-March 31, 1988 including Quarterly technical 

progress report, January-March 1988. 

DE90011404/GAR 051,421 
BLACK COAL 

Simulation der Unterta: 

bericht. (Simulation 

phase II. Final report). 

DE90792262/GAR 
BLAST WAVES 

Optical Study of the Flow Start-Up Process in Four Con- 

vergent-Divergent Nozzles. 

AD-A222 918/5/GAR 052,394 
BLOOD 

Investigation of effects of 60-Hz electric and magnetic 

fields on operant and social behavior and on the neur- 

oendocrine system of nonhuman primates. Annual report. 

DE90010809/GAR 052,241 
BLOOD CHEMICAL ANALYSIS 
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N90-21327/3/GAR 051,143 


Initial Astronomical Results with a New 5-14 Micron Si:Ga 
58X62 DRO Array Camera. 
N90-21334/9/GAR 051,145 


Low Noise HgCdTe 128 X 128 SWIR FPA for Hubble 


Space ba nyoes oo 
N90-21337/2/GAR 051,147 


Future Directions for NICMOS Arrays. 
N90-21339/8/GAR 


ISO Camera Array Development Status. 
N90-21344/8/GAR 


CAMPTOTHECIN 
Water Soluble Products of Camptothecin. 
PATENT-4 943 579 


CAMPYLOBACTER 
brag J gua and Expression of Campylobacter 
Awe 300/0/GAR 052,162 
CANADA 
Canadian Environmental Protection Act: Reporting for the 
substances list. Revised edition. 
MIC-90-03096/GAR 051,752 
Muni water rates in Canada, 1986: Current practices 


and 

MIC-90-03098/GAR 053,198 

Report to Parliament for the year 1988: Commercial vehi- 

cle safety in Canada. 

MIC~ 171/GAR 053,314 

Trends in sizes of breeding duck populations in western 
1955-89. 


Canada, \ 
MIC-90-03255/GAR 052,552 


Oil pi pogeeeen ate, 1986. 
MI GAR 053,305 
Ace! and Dig Corning Canc rhe Norwest 


Territories: Annual reports 1984-86. 
MIC-90-03354/GAR 050,607 


Canadian fertilizer consumption, shipments and trade, 
1988-89. 


051,149 


052,864 


052,208 


CAPACITANCE 


MIC-90-03480/GAR 050,418 
Report on a special investigation into air traffic control 
services in Canada. 


MIC-90-03546/GAR 053,277 

Se CONFIGURATIONS 
Mult-fing Surface Coniguraone. for Minimum Drag of 

NOO-d /5/GAR 050,356 
CANCER 

Flow Cytometric Ploidy Determination of Oral Premalig- 

nant and Lesions. 

AD-A222 836/9/GAR 052,139 
CANCER CARE a 


PDQ Access (for Microcomputers). 
PB9O-S02725) GAR 


CANMET 


051,774 


Comparison of the behavior of hardwood packing tested 
under controlled conditions with in situ 
MIC-90-03365/GAR 052,530 


Index of ssoerGan 1989. 
MIC-90-03366/GAR 


About electro- wire-rope testing in New Bruns- 
wick mines and related data. 

MIC-90-03368/GAR 052,532 
Se + eae Se 


Westmin Resources. 
MIC-90-03370/GAR 052,533 


CANMET strain monitors for hard rock: Description, in- 
stallation, 
052,461 


analysis. 
MIC-90-03371/GAR 
Explosibility tests on reference sulfide mineral samples. 
MIC-90-03372/GAR 052,534 


Finite element analysis of — stresses in 2Cr-Mo 
MiC-90-03375/GAR® "952,021 


Erosion of nickel aluminide. 
MIC-90-03374/GAR 052,022 


Anodic dissolution testing of Welding Institute of Canada 
MiC-90-08375/GAR 051,870 


Pressure history of a pipeline. 
MIC-90-03376/GAR ” 

Tracer gas used for the mine fire simulations. 
MIC-90-03377/GAR 052,535 
Use of consolidated fills for controlling violent pillar fail- 
ure in Ontario mines. 

MIC-90-03378/GAR 052,536 
Utilization of Newfoundiand aggregates to produce con- 
crete for offshore structures. 


052,531 


053,306 


main roadway intersection 
Coalfield. 


exhaust exhibiting 
MiC90-60081/GAR 
of asphaltene flocculation in heavy oil and asphalt 
MIC-90-03383/GAR 051,291 
Impact of steam additives on the productivity of the cyclic 
steam stimulation process. 
90-03384/GAR 052,538 
of fines ion in heavy oil reservoirs. 
mec aan 052.599 
Two- and ea dane permeability at elevated 
tures in heavy lems. 
Mic 90-03586/GAR 051,292 
Evaluate foams to improve oil recovery from heavy oil 


reservoirs: Final ae 
MIC-90-03387/GAI 052,540 


Field manual for reactive sulphide tailings. 
MIC- /GAR 051,569 


FA pone Anges hs gugaeraagaay 


United States Air Force Academy Get-Away-Special 
Flexible Beam Experiment. 


N90-21088/1/GAR 
CAPACITANCE 


Simulator 
Touch Screen | 
Screen Cockpit 


053,265 


of Thumball, Thumb Switch, and 
Gongughn tor taaeuchen wan a Lange 
Format. 
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N90-21005/5/GAR 050,410 
oo of Hewlett-Packard Network Analyzers: A Pre- 


Viewpoint. 
N90-21 262/2/GAR 051,118 


CAPACITORS 
Total-dose degradation of thin film ferroelectric capaci- 


tors. 

DE90007152/GAR 051,970 
Application of ultracapacitors in electric vehicle propul- 
sion systems. 

DE90010884/GAR 051,210 


CAPILLARIA PHILIPPINENSIS 
Intestinal Capillariasis. 
AD-A222 728/8/GAR 

CAPILLARIASIS 
Intestinal Capillariasis. 
AD-A222 728/8/GAR 

CAPPING 
Surface ing of Waste Disposal Sites with Natural 
Liner Materials. 

PB90-252818/GAR 051,653 

CARBOHYDRATES 
Work Enhancement and Thermal Changes during Inter- 
mittent Work in Cool Water after Carbohydrate Loading. 
AD-A222 877/3/GAR 052,252 

CARBON 12 TARGET 
Parity violating weak neutral current effects in elastic e- 
oe Ag scattering. Final report, August 15, 1987-May 
DE90011185/GAR 053,134 

CARBON 14 


Radionuclide _— by pinetrees growing on lysimeters. 
DE90011251/GAR " 051,532 


052,198 


052,198 


CARBON DIOXIDE 
Development 


Membrane Process for Carbon Dioxide 
Separation from Diving Atmosphere. 

AD-A222 606/6/GAR 050,619 
Biomass and HYDROCARB technology for removal of at- 
mospheric CO2. 

DE90010016/GAR 051,399 
CO2 emissions from production and combustion of fuel 


ethanol from corn. 
DE90010272/GAR 051,403 


Critical appraisal of mode! simulations. 
DE90010694/GAR 


Multi-dimensional aspects of recent climate change in 

a een oe Oe 1989-April 1, 

DE90010958/GAR 050,556 
Se ee ae 

bustion tests of binder-enhanced dHDF pellets and high- 

suifur coal. 

DE90011118/GAR 051,561 


Coal/char reactivity. Final technical report, April 1, 1987- 
March 31, 1988 including the Quarterly technical 


report, January-March 1988. 
BE80011400/GAR 051,280 


Ei ufwand fuer das Ausfrieren von CO2 aus den 
von Steinkohle-Kraftwerken. Diskussionspa- 

pier. (| Saar of Wadham Glas Gaver diode Gusuien 
power plants. Discussion 

PaP neovaan 051,431 
Preliminary Report on the Demonstration of the VAS CO2 
pon pdr ga (Cover, Height, and Amount) in Sup- 
fig0-21498/2/GAR 050,574 


Effect of a Doubling of Atmospheric CO2 on the Storm- 
tracks in the Climate of a General Circulation Model. 
PB90-249186/GAR 050,562 


CARBON DIOXIDE CONCENTRATION 
we Studies in a Two-Dimensional Atmospheric 
NoO-21a00/6/GAR 050,548 
CARBON DIOXIDE INJECTION 
Development of effective gas solvents including carbon 
dioxide for the improved recovery of West Sak oil. Final 
r 
be90000241 /GAR 052,503 
CARBON MONOXIDE 


yn - Bode conan oooneenee of Site Pref. 
ie l= 

ences and Surface 
AD-Az22 584/5/GAR 050,753 
tion of pg to as Catalysts: CO and 


AD-A222 TARISIGAR 050,763 
Photon-induced Desorption of CO Chemisorbed on the 
Oxidized Ni(111) Surface. 


AD-A222 774/2/GAR 050,770 
Sey 6 Se Be erie. Final tech- 
nical report, July 1, 1984-December 31, 1989. 
DE90010579/GAR 050,796 
Coal/char reactivity. Final technical report, April 1, 1987- 
March 31, 1988 i ing the Quarterly technical 
Pesoots report, January-March 1988. 

11400/GAR 051,280 

CARBON STEELS 

—e impacts on solidification and waste dis- 


KW-18 VOL. 90, No. 20 


050,553 


on the 


KEYWORD INDEX 


DE90010643/GAR 052,646 

Fluidized bed combustion of low-rank coals: (Task 4.1). 

Second year technical report, April 1, 1987-March 31, 

1988 including the quarterly technical progress report, 

January-March 1988. 

DE90011396/GAR 050,898 
CARBONATES 

Oil shale quart 

DE90010282/GA 
CARBONYLATION 

Hydroformylation over Heterogenized Rhodium Complex- 


es. 
PB90-251596/GAR 050,807 


CARBOXYHEMOGLOBIN 
Neurobehavioral Effects of Carbon Monoxide (CO) Expo- 
sure in Humans: Elevated Carboxyhemoglobin (COHb) 
and Cerebrovascular Responses. nies 


report, April-December 1989. 
051,244 


AD-A222 840/1/GAR 


CARBOXYPEFTIDASE A 
Development of Synthetic Catalysts for Peptide Bond 
Cleavage Synthesis and Complete Kinetic Analysis of 
Compounds 6A, 7A, 8A. 
AD-A222 703/1/GAR 052,110 
CARCINOGENESIS 
Etude Moleculaire de |'Induction du Cancer Primitif du 
Foie par le Virus de |’Hepatite B (Molecular Study of the 
Induction of Early-Stage Liver Cancer by the Hepatitis B. 


Virus). 
PB90-252206/GAR 052,169 


CARCINOGENICITY TESTS 
Integrated Criteria Document Asbestos Effects: Appendix. 
mannan 5/GAR 052,278 


Toxicology oy ere Studies of Benzaldehyde 

(Cas No 100.52; -7) in F344/N Rats and B6C3F1 Mice 

(Gavage Studies). 

PB90-253782/GAR 052,283 
CARCINOGENS 


Lawrence Livermore National Laboratory RCRA Part B 
pence tisk assessment. Phase 2, Hazardous waste man- 


ment units: _— 
D 90010762/GA\ 051,452 


CARDIOVASCULAR DISEASES 
Summary of the New Brunswick heart health survey 


report. 
MIC-90-03194/GAR 051,778 


New Brunswick heart health survey report. 
MIC-90-03195/GAR 
CARDIOVASCULAR SYSTEM 


Cardiopulmonary Effects of Acute Stressful Exercise at 
Altitude of Individuals with Sickle Cell Trait (SCT). sais 


052,149 


AD-A222 948/2/GAR 


CAREERS 
Career Decision-Making and the Military Family: Toward 
a Comprehensive Model. 
AD-A223 225/4/GAR 052,356 
Should Women be in the Field Artillery. 
AD-A223 247/8/GAR 
CARGO HANDLING 
Cargo Movement Operations System (CMOS) System 
Segment ign Document. Revision. Increment Il. 
AD-A222 998/7/GAR 052,343 
Cargo Movement Operations System on Require- 
ments Traceability Matrix, ECP. Version 2 
AD-A223 023/3/GAR 052,344 
CARGO TRANSPORTATION 
Surface Versus Air Transportation Analysis (Automatic 
Downgrade Endeavor). 
AD-A222 661/1/GAR 052,307 
Acceleration Measurements on Board of the Dock Ex- 
press 11, 12 and 20 Heavy Lift Ships. 
PB90-250796/GAR 053,304 
CARPOOLING 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traf- 
fic conditions). 
DE90791326/GAR 053,312 
CARRIER INJECTION 
Carrier Injection in Amorphous Silicon Devices. 
PB90-253832/GAR 


CASCADE FLOW 


052,357 


051,192 


N90-20986/7/GAR 050,354 


Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 
chine Blades). 
N90-20988/3/GAR 050,908 
CASTING 

Effect of Casting Procedures and Diesel Engine Environ- 
ment on the Behavior of Aluminum Titanate. 

AD-A223 079/5/GAR 051,969 


Magnesium Alloy Technology for Aerospace lications. 
AD POOS 941/0/GAR - oes 052,005 


CAT 
Automated Assays for Superoxide Dismutase, Catalase, 
Glutathione Peroxidase, and Glutathione Reductase Ac- 


tivity. 
AD-A222 784/1 052,112 


CATALASE 


Automated Assays for Superoxide Dismutase, Catalase, 
Glutathione Peroxidase, and Glutathione Reductase Ac- 


AD A222 784/1 052,112 


CATALOGS 
Catalogue of Ada Runtime Implementation Dependen- 


cies. 
AD-A223 084/5/GAR 050,981 


CATALOGS (PUBLICATIONS) 
Index to — assessment reports: Yukon, 1989. 
MIC-90-03165/GAR 052,524 
CATALYSIS 


Catalytic Synthesis of Inorganic Polymers for High Tem- 
perature Applications and as Ceramic Precursors. 
AD-A222 620/7/GAR 050,813 


Catalytic Synthesis of Polymethylsilsesquioxanes. 
AD-A222 643/9/GAR 
CATALYSTS 


Development of Synthetic Catalysts for Peptide Bond 
Cleavage Synthesis and Complete Kinetic Analysis of 
Compounds 6A, 7A, 8A. 

AD-A222 703/1/GAR 052,110 


—— of HREELS to Model Catalysts: CO and 
C2H4 Adsorption on Pt/Al203. ames 


AD-A222 744/5/GAR 
tion of Ethylene on Pt Model = 
050,764 


050,814 


HREELS Investi 
AD-A222 745/2/GAR 


Formation of Maleic Anhydride on a Vanadyl Pyrophos- 
phate Surface: A Theoretical Study of the Mechanism. 
AD-A222 749/4/GAR 050,765 
Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser 
Activity in syn-Bimanes. 

AD-A222 800/5/GAR 050,727 


Cooperative research in coal liquefaction infratechnology 
and generic technology development. Quarterly report, 
August 1, 1989-October 31, 1989. 

DE90009841/GAR 051,242 


Hydroformylation over Heterogenized Rhodium Complex- 


es. 
PB90-251596/GAR 050,807 


Electrocatalyst Surfaces. Final Report, December 1986- 
November 1989. 
PB90-252560/GAR 051,334 


Catalysis of Carbon Gasification: influence of Different 
Modes of Addition of Catalysts. Annual Report, January 
1989-January 1990. 

PB90-252578/GAR 051,260 


Manufacture of Air Electrodes and Long Run Tests. 
PB90-255126/GAR 051,337 
CATALYTIC ACTIVITY 


Mechanistic Model for Catalytic Recombination During 
Aerobraking Maneuvers. 
N90-21059/2/GAR 053,205 


CATECHOLAMINES 
Neuroendocrine Responses to Hypertonic Saline/Dextran 


Resuscitation. 
AD-A223 184/3/GAR 052,121 


CATHODES 
Physical modeling of bubble phenomena, electrolyte flow 


and mass transfer in simulated advanced Hall cells. Final 
re. 
DE90010640/GAR 052,011 


CATIONS 


Elemental relationships in rock varnish as seen with 
SEM/EDX elemental line profiling. 

DE90010568/GAR 052,452 
Implications for 


Barium concentration in rock varnish: 
calibrated rock varnish dating curves. 
DE90010570/GAR 052,454 


Pyle Organization and Plasticity of Cat’s Skeletal 
PB90-251109/GAR 052,221 
CATTLE 
Canadian dairy industry: Where tradition and technology 
MIC-90-08254/GAR 050,481 


Saskatchewan cea Annual report 1988-89. 
MIC-90-03458/GAR 


CAVITIES 
Thermal Radiation Characteristics of Nonisothermal Cy- 
lindrical Enclosures Using a Numerical Ray Tracing Tech- 
nique. 
N90-21296/0/GAR 053,169 


cp28 


CD28 Ligation in T-Cell Activation: Evidence for Two 
pore Transduction Pathways. 
A222 963/1/GAR 052,116 


CEBAF ACCELERATOR 
CEBAF -- nr 
DE90010523/GA 053,087 
New challenges for HEP computing: RHIC and —. 


050,426 


DE90010641/GAR 





CELL MEMBRANES 
Effects of pe pen Bes and cold acclimation on the plasma 


membrane of toplasts. 

Deo00T 4 1e/GAR ‘ante 052,132 
CELLOBIOHYDROLASES 

Preparative purification of Trichoderma reesei native and 

os Cellobiohydrolase | by electrophoresis and chro- 

ma 7 

DE90010706/GAR 052,184 
CELLOBIOSE 

a of a by pay soaps (beta)-glucosi- 

dase entrapped in maintenance-free gel spheres. 
DE90010701/GAR o 052,123 


CELLS (BIOLOGY) 


Reciprocal Ly nee n of Human ETS1 and ETS2 Genes 
during T-Cell Activation: Regulatory Role for the Protoon- 


cogene ETS1. 

AD-A222 964/9/GAR 052,160 

Molecular Mechanisms of Electric Field Interactions with 

Vertebrate Cells. 

AD-A222 999/5/GAR 052,234 
CELLULOSE/CARBOXYMETHYL 

Catalysis of Carbon Gasification: Influence of Different 

Modes of Addition of Catalysts. Annual Report, January 

1989-January 1990. 

PB90-252578/GAR 


CEMENTS 
History and some potentials of oil shale cement. 
DE90010918/GAR 

CEMETARIES 
Cemetery Vase Breeding of Dengue Vectors in Manila, 
Republic of the Philippines. 

AD-A222 768/4/GAR 052,227 

CENTRAL AMERICA 
Contras as a U.S. Political Instrument and Their Impact 
on Central American Countries. 

AD-A222 900/3/GAR 050,611 


CENTRAL LIMIT THEOREMS 


051,260 


051,889 


PRg0 249277/GAR 
CEPSTRAL ANALYSIS 

Cepstrum Ai is and Applications to Computational 

Fluid Dynamic Solutions. 

N90-21302/6/GAR 052,904 


CERAMIC COATINGS 
Dippi eat Process for Preparation of Advanced 


Ceramic 
PB90-251299/GAR 051,899 


CERAMIC MATERIALS 
Catalytic Synthesis of Inorganic Polymers for High Tem- 
perature Applications and as Ceramic Precursors. 
AD-A222 620/7/GAR 050,813 
Gordon Research Conference on Composites Held in 


Ventura, California on 2-6 January 1990. 
AD-A222 849/2/GAR 051,905 


052,103 


ic Properties of Porous B4C. 
AD-A222 850/0/GAR 051,873 


Theory of Ceramic/Zirconia Composites: Toughening, 


poe psy and Syner 
AD-A222 931/8/GAR _ 051,907 


Effect of Interfacial Characteristics on the Mechanical 
Performance of Ceramic-Ceramic Composites. 
AD-A223 031/6/GAR 051,910 


Micromechanics of Size Effect in Failure Due to Distribut- 


ed Cracking. 
AD-A223 211/4/GAR 051,875 


Advanced Ceramic Armor Materials. 
AD-A223 227/0/GAR 
CERAMIC-MATRIX COMPOSITES 
Mechanical property characterization of fiber-reinforced 
SiC matrix composites. 
051,922 


052,849 


posit 
DE90011316/GAR 
Nicalon/Siliconoxycarbide Ceramic Composites. 
N90-21133/5/GAR 051,928 
Small Business Innovation Research. Abstracts of Com- 
= 1987 Phase 1 Projects. 
90-21681/3/GAR 050,328 
CERAMIC MELTERS 
West Valley Demonstration Project annual report to Con- 


ress. 
Be9001 0336/GAR 052,661 


CERAMICS 
Initial studies of electric field effects on ceramic powder 
formation in flames. 
DE90007571 /GAR 051,876 
pe one a one 2 zones ahead of tensile fatigue cracks in 

mat 

DE90008372/GAR 051,877 
Fatigue crack oe in ceramic materials at ambient and 
elevated temperatures. 
DE90008418/GAR 051,878 
Improved processing of ceramic superconductors. 
#9000972 7GAR = 052,996 
Influence of ion hp pooner on the near-surface me- 
chanical of ceramics. 
DE9001 OiSS/GAR 051,882 


KEYWORD INDEX 


——_ in welding, materials processing and evalua- 


report, April 14-25, 1990. 
De9001 IO MO/GAR 051,885 


Joining engineerii 
DE90010819/GA\ 051,886 


Acoustical and dynamic mechanical characterization of 
fiber-matrix interface bonds in ceramic composites. 
DE90010949/GAR 051,919 


NDE of ceramic heat exchangers. 
DE90010977/GAR 051,891 


lucting thin films of YBaCu oxides prepared by 


M D. 
DE90011109/GAR 053,013 
High Tc oxide solid state reaction kinetics via complex 


ee spectroscopy. 
DE90011178/GAR 050,803 


Mechanical property characterization of fiber-reinforced 
SiC matrix composites. 

DE90011316/GAR 051,922 
Hew horns" ea Ceramic Composites. 
N90-21133/5/GA' as 051,928 


Effects of Titanium on Some Surface Properties of Nitride 


Ceramics. 
N90-21178/0/GAR 051,896 


Fracture Toughness and Crack Growth of Zerodur. 
N90-21187/1/GAR 051,897 


Ultrasonic and Radiographic Evaluation of Advanced 
Aerospace Materials: ‘Comite Composites. 

N90-21401/6/GAR 053,230 
ineering, Solid 


Research Programs in Aeronautical E 
State Physics, and Materials Science at Technion-israel 
050,416 


ceramics. 


Institute of Technology, Haifa, Israel. 
N90-21720/9/GAR 
CEREALS 
Seed treatment of cereal, oilseed and pulse crops, 1990. 
MIC-90-03547/GAR 050,455 
CEREBROVASCULAR SYSTEM 
Neurobehavioral Effects of Carbon Monoxide (CO) Expo- 
sure in Humans: Elevated Carboxyhemoglobin (COHb) 
and Cerebrovascular Responses. 
AD-A222 840/1/GAR 052,266 
CEREBRUM 
Apprentissage Moteur et Fonction Cerebelleuse (Cerebel- 
lar Function and Learning of Motor Function). 
PB90-252156/GAR 052,222 
CERIUM OXIDES 
Protons and lattice defects in perovskite-related oxides. 
Progress report, July 1, 1989-April 30, 1990. 
DE90010957/GAR 051,890 
CERMETS 
Research Programs in Aeronautical Engineering, Solid 
State Physics, and Materials Science at Technion-lsrael 
Institute of Technology, Haifa, Israel. 
N90-21720/9/GAR 050,416 


CERN SPS SYNCHROTRON 
Ueberwachung und Kalibration des Myondetektors am 
UA1-Experiment. (Monitoring and calibration of the muon 
detector at the UA1 experiment). 
TIB/B90-81204/GAR 053,189 
CERTIFIED REFERENCE MATERIALS 
Explosibility tests on reference sulfide mineral samples. 
MIC-90-03372/GAR 052,534 
CESIUM 
Laboratory measurement of radionuclide sorption in solid 
waste storage Area 6 soil/groundwater systems. 
DE90010370/GAR 051,509 
CESIUM 137 
oe ion-exchange equilibria in chabazite zeo- 


E9001 0703/GAR 051,513 
Long-term stability of solid standards for radiochemical 


DE90010948/GAR 051,523 


Decontamination of low-level wastewaters by continuous 
countercurrent ion exchange 
DE90011077/GAR 051,525 


Aerial radiological survey of the Evans Area, US Army 
Communications-Electronics Command, Fort Monmouth, 
New Jersey. Date of survey, November 1988. 

DE90011190/GAR 051,528 


Aerial radiological survey of the United States Depart- 
ment of Energy’s Rocky Flats Plant, Golden, Colorado. 
Date of survey, July 1989. 
DE90011191/GAR 051,529 
Radionuclide uptake by pinetrees growing on lysimeters. 
DE90011251/GAR 051,532 
Studies on diffusion of (137)Cs in cement mortar. 
DE90777744/GAR 
CHANNEL CAPACITY 
Feasibility of Usi =a Frequency Offset on Very High Fre- 
quency Air/Ground Voice Channels. 
N90-21248/1/GAR 053,297 
CHANNEL FLOW 
Effects of 2HZ Imposed Bulk Flow Unsteadiness on Lam- 
inar/Turbulent Transition in a Straight Channel. 
AD-A223 028/2/GAR 052,883 


CHANNELS (DATA TRANSM! 


ISSION) 
Need for Headers: An — Result for Communi- 
cation over Unreliable Chan 


* 052,683 


CHEMICAL BONDS 


AD-A222 823/7/GAR 
CHANNELS (WATERWAYS) 
General Design 
pi. — Memorandum 
AD- Leshahateaat 
General In Memorandum, —_ Harbor, vy ~4 
pi. . femorandum Number 1. Appendix A. Eco- 
AD-A223 1 2/2/GAR 052,821 
General Design Memorandum, a Harbor, Mississip- 
pi, mors Memorandum Number 1. Appendix B. Hydro- 
AD-A223 199/0/GAR 052,822 


General in Memorandum, Gulfport Harbor, —- 
Eooandem Number 1. 
fm Depot cee 


AD-A223 1308) GAR 
General 


050,972 


, Gulfport Harbor, Mississip- 
Number 1. Main Report. 
052,820 


052,823 


, Gulfport Harbor, Mississip- 


pi. Memorandum Number 1. Appendix. Enron 


051,546 
Memorandum, Gulfport Harbor, Mississip- 
Number 1. Appendix E. Thin- 


mental 

AD-A223 135/8/GAR 

General 

¢ Design 
Layer Disposal. 

AD-A223 136/3/GAR 051,686 

Gulfport Harbor, Mississippi. Final Environmental impact 


Statement. 
AD-A223 138/9/GAR 051,483 
CHARACTERIZATION 
Surface poe pepe oi Gunes vay 3 Un- 
charged and gamma Titanium Alumii 
Using AES and REELS. mis 
N90-21171/5/GAR 052,026 


CHARGE TRANSFER 
Covalent Effects in Molecule-Surface Charge Exchange: 


O2 ON Ag(111). 
AD-A222 676/9/GAR 050,762 


CHARMED MESONS 
Status A the Tau-Charm Facility and highlights of its 


Bes00 9001017 WIGAR 053,068 


CHARS 
Coal/char reactivity. Final ee 3 report, April 1, 1987- 
March 31, 1988 including Quarterly technical 


~ igual 1328. 
Bie8001 140076, 1400/GAR 051,280 


Catalysis of Carbon Gasification: Influence of Different 
Modes of a of Catalysts. Annual Report, January 
1989-January 1990. 
PB90-252578/ GAR 051,260 
CHELATING AGENTS 
Bifunctional chelates of Rh-105 and Au-199 as potential 
radiother: agents. (Progress report, June 1, 1989- 
May 31, 1990). 
DE90009963/GAR 052,237 


CHEMICAL AGENT SIMULANTS 
Laser Induced IR Fluorescence of Simulant 
Chemical Threa’ 


Spectra 
— and Exhaust Vapors. 
AD-A222 596/9/' 050,754 


Individual Protection Testing (Task 5 - Qualitative Fit Test 

Simulants). 

AD-A222 987/0/GAR 050,621 
CHEMICAL AGENTS 

ry my techy Workshop on Convulsions and Relat- 

ed Brain Induced by bea gorse peg Agents 

Held in Aberdeen Proving Ground, Maryland on 1-2 Feb- 

ruary 1990. 

AD-A222 912/8/GAR 
CHEMICAL ANALYSIS 

— Plant site environmental report for calendar year 

1 3 

DE90010342/GAR 051,745 


Studies of the analyte-carrier interface in flow injection 
analysis. Project report, June 1, 1987-December 1, 1989. 
DE90010811/GAR 050,717 


Explosibility tests on reference sulfide mineral —_., 
MIC-90-03372/GAR 


052,267 


nial Report, 
PB90-247404/GAR 
Ein Verfahren zur von Bodenaushub auf PAHs, 
PCBs und PCDD/! = (Procedure for Analysis of 
PAHs, PCBs, and PCDD/PCDFS | in Excavated Material). 
PB90-251026/GAR 051,766 


Assessment of Tentatively Identified Compounds in Su- 
perfund Samples. 

PB90-253816/GAR 051,664 
Determination of lodine in Oyster Tissue by Isotope Dilu- 

tion Laser Resonance lonization Mass 
PH90. 254598 2779 
Micro-Analysis of Plaque Fluid from Single-Site Fasted 
PB90-254954 
CHEMICAL BONDS 


report, January 1, 1989-August 31, 1990. 
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DE90010590/GAR 


CHEMICAL COMPOSITION 
Computation of Emissions from Exhaust Gas Composi- 
tion Measurements. 
AD-A223 046/4/GAR 050,879 


Grain Boundary Precipitation in Ni3Al Based Alloys. 
N90-21161/6/GAR 


CHEMICAL COMPOUNDS 
Pacific Northwest Laboratory annual report for 1989 to 
9 DOE Office of Energy Research. Part 2, Environmen- 


tal sciences. 
DE90010188/GAR 051,742 


Chemical use and distribution in the Regina aquifer 
= Volume |: Executive summary -- Volume Il: Report 


and appendices. 
MIC-90-03579/GAR 051,706 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multisource 
Leachates. Volume D. Reactive U and P Wastewaters 
and Nonwastewaters. 

PB90-234303/GAR 051,594 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume A. Wastewater Forms of Or- 
for whi U and P Wastes and Multi-Source Leachate (F039) 

Which There Are Concentration-Based Treatment 


B00 234397/ GAR 051,597 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume B. U and P Wastewaters and 
Nonwastewaters with Methods of Treatment as Treat- 
ment Standards. 

PB90-234345/GAR 051,598 


Project Ecologische Inpasbaarheid Stoffen 5. Ecosys- 

teemkennis voor Nationaal Stoffenbeleid: Literatuurstudie 

en Voorstel voor een Programma van Onderzoek (Project 

Ecologic Application of Substances 5. Ecosystem Knowl- 

edge for National Substances Policy: Literature Study 

and Pri for a Research Program). pee 
1, 


051,408 


052,024 


‘oposal 
PB90-250838/GAR 


Aandachtstoffen Wet Milieugevaarlijke Stoffen (Isobu- 
tanol, HCN, DBP, DOP en Nikkel) (List of Substances 
Needing Special Attention According to the Netherlands 
(Dutch) Chemical Substances Act (Isobutyl-Aicohol-HCN- 
SBP-DOP and Nickel)). 

PB90-250853/GAR 051,765 


CHEMICAL DETECTION 
Detection: Overview of Historical, Societal, and Technical 


050,720 


Issues. 

PB90-254459 
CHEMICAL EFFLUENTS 

Evaluating direct toxicity and food-chain effects in aquatic 


systems using natural periphyton communities. 
DE90011063/GAR 
CHEMICAL EQUILIBRIUM 
Chemica! equilibria model analysis of Hope Creek east- 
ern oil shale lysimeter leachate data. 
DE90000457/GAR 051,739 
CHEMICAL EXPLOSIVES 
Search for high ed low vulnerability explosives. 
DE90009436/GAR 052,834 


Paste extrudable explosives: Their history and their cur- 


rent status. 
052,835 


DE90009438/GAR 

Operational and performance characteristics of the PCP 
PHEMTO-CHEM 100 ion mobility spectrometer. 
DE90010193/GAR 052,837 


Realistic warhead and blast shield testing of chemical 
tandem warhead systems for advanced antitank 
DE90010615/GAR 052,839 


Burning mechanism and regression rate of RX-35-AU and 
RX-35-AV as a function of HMX particle size measured 
by the hybrid closed bomb-strand burner. 
DE90010677/GAR 052,841 
Understanding composite explosive energetics: |, The 
role of metallic additives. 

DE90010692/GAR 052,842 
Modeling laser ignition of explosives and pyrotechnics: 
Effects and characterization of radiative transfer. 
DE90011052/GAR 052,845 


Development of — laser-ignited pyrotechnic and ex- 


plosive components. 
DE90011238/GAR 052,846 
Development of a_ high-tensile-strain plastic-bonded 


TATB e: 
052,847 


051,692 


xplosive. 
DE90011463/GAR 
CHEMICAL INDUSTRY 
Importance of human performance and procedures in lim- 
iting severe accident risks. 
DE90010013/GAR 052,645 
Energie-onderzoek voor de industrie. Vi project 
‘Studie energie-intensiteit en noodzake- 
lijke verliezen’. (Energy research for the industry. Report 
of the project ‘Study on — energy intensity 


and inevitable energy 
DE90786137/GAR 051,351 


Reactor Processes in Synthetic Organic Chemical Manu- 
joao aaa Background Information for Proposed 


KW-20 VOL. 90, No. 20 


KEYWORD INDEX 


PB90-252495/GAR 


CHEMICAL ORDNANCE 
Chemical Weapons _—rrccaa in the Middie East: What 
is the Proper Ri se. 
AD-A223 215/5/ AR 052,301 
CHEMICAL OXYGEN DEMAND 
Removal of color and residual chemical oxygen —— 
from synfuel wastewater. Final technical report, 
1987-March 31, 1988 including Quarteriy tec! mal 
progress report, January-March 1988. 
DE90011411/GAR 051,693 
CHEMICAL REACTION MECHANISMS 
Formation of the Dihydrogenphosphide- 
Bis(tetraborane(8)) Anion. Protic Acid Behavior of Phos- 
phine-Tetraborane(8). 
AD-A223 257/7/GAR 050,787 
CHEMICAL REACTIONS 
Importance of ‘Fast’ Solvent Relaxation Components to 
Electron-Transfer Rates: Comparisons between Barrier- 
Crossi Frequencies and Subpicosecond Time-Re- 
solved Solvation Dynamics. 
AD-A222 604/1/GAR 050,756 
Computer Simulation of Chemical Reactions in Synthetic 
Model Compounds and Genetically Engineered Active 


Sites. 

AD-A222 611/6/GAR 052,154 

Development of Synthetic Catalysts for Peptide Bond 

Cleavage Synthesis and Complete Kinetic Analysis of 

Compounds 6A, 7A, 8A. 

AD-A222 703/1/GAR 052,110 

Status and omer samy of Diamond and Diamond-Like 

Materials: An Emerging Technology. 

AD-A222 986/2/GAR 051,869 

Critical Examination of the Reaction of Pyridoxal 5-Phos- 

phate with Human Hemoglobin Ao. 

AD-A223 118/1 050,736 

Puzzles of electron transfer. 

DE90010541/GAR 
CHEMICAL REACTORS 

Direct absorber reactor/receiver for solar thermal appli- 


cations. 
DE90006280/GAR 051,365 


CHEMICAL RELEASE STUDIES 
SR90, a Shaped-Charge Critical lonization Veloc- 


ity Experime 

No0-31606/0/GAR 050,544 
CHEMICAL RESISTANCE 

Refinement of a Model to Predict the Chemical Perme- 

ation of Protective Clothing Materials. 

PB90-252610/GAR 050,635 
CHEMICAL SUBSTANCES ACT 

Aandachtstoffen Wet Milieugevaarlijke Stoffen (lsobu- 

tanol, HCN, DBP, DOP en Nikkel) (List of Substances 

Needing Special Attention According to the Netherlands 

(Dutch) Chemical Substances Act (Isobutyl-Alcohol-HCN- 

SBP-DOP and Nickel)). 

PB90-250853/GAR 051,765 
CHEMICAL TRANSPORT 

Binding and Transport of Fluorescent Probes in Surfac- 

tant Bilayers. 

AD-A222 841/9/GAR 050,776 
CHEMICAL WARFARE AGENTS 

Analysis of Soil Samples for Chemical Warfare Agents: 

Canadian Contribution to a Multinational Round Robin 

Analytical Exercise. 

AD-A222 809/6/GAR 050,712 


Two-Dimensional NMR Studies of Arsenical-Sulfhydryl 


Adducts. 
AD-A223 019/1 050,779 
CHEMICAL WARFARE CASUALTIES 

Application of High Frequency Ventilation to Treatment of 

Chemical Warfare Casualties: Animal and Theoretical 

Studies (Application of High Frequency Transtracheal Jet 

Ventilation to Treatment of Chemical Warfare Casualties). 

AD-A223 073/8/GAR 52,268 

Chemica of High Frequency Ventilation to Treatment of 
ical Warfare Casualties: Animal and Theoretical 


AD Age 080/3/GAR 


CHEMICAL WASTES 
Destruction of propellant components in supercritical 


water. 
DE90010600/GAR 051,555 
Treatment and destruction of hazardous chemical 


wastes. 
DE90010688/GAR 051,556 


CHEMICAL WATER POLLUTION 
Interacties van Organische Microverontreinigingen met 
Opgeloste Humusstoffen in Water (Interactions of Organ- 
ic Micropollutants on Dissolved Humic Acid in Water). 
PB90-250887/GAR 051,720 


CHEMICALS 
Binding and Transport of Fluorescent Probes in Surfac- 
tant Bilayers. 
AD-A222 841/9/GAR 050,776 
peers 4 Contamination: New State sp ee Regulat- 
Liability for Agricultural Chemicals in Groundwater. 
P 90-256629/GAR 050,589 
CHEMILUMINESCENCE 
Production of NS(B2pi) from the S(3P) + N sub 3(X2pi) 
Reaction. 


051,487 


050,795 


052,269 


AD-A223 212/2/GAR 


CHEMISORPTION 


Theoretical Study of Chemisorption of Acetylene on the 
Cu(100) Surface. 
AD-A222 583/7/GAR 050,752 


Photon-Induced Desorption of CO Chemisorbed on the 

Oxidized Ni(111) Surface. 

AD-A222 774/2/GAR 050,770 
CHEMISTRY 

Chemical Technology Division annual technical report 


1989. 
DE90008242/GAR 050,842 


CHEMORECEPTORS 


Evidence for Chemoreception in Squid Olfactory on. 
AD-A222 648/8/GAR 12,109 


CHESAPEAKE BAY 
State of the Chesapeake Bay: Second Annual Monitoring 
Report, 1984-1985. 
PB90-246653/GAR 051,710 


CHESAPEAKE BAY PROGRAM 
Chesapeake Bay Living Resources Monitoring Plan. First 
Annual Progress Report. 
PB90-252297/GAR 052,561 


CHESHIRE COUNTY (NEW HAMPSHIRE) 
Health Assessment for South Municipal Water Supply 
Well, Hillsborough County, Peterborough, Cheshire 
ity, New Hampshire, Region 1. CERCLIS No. 
NHD980671069. 
PB90-250432/GAR 051,480 


CHILD ABUSE 


Reaching for solutions: A National Strat 
Concerning the Sexual Abuse of Children: Workshop pro- 
ceedings and summary. 

MIC-90-03241/GAR 050,605 


Reaching for solutions: A National Strategy Workshop 
Concerning the Sexual Abuse of Children: Four workshop 


discussion 
050,606 


050,786 


Workshop 


rs. 
MIC-90-03242/GAR 


CHILD CARE CENTERS 
User Fees and Program Costs in Marine Corps Child 
Care Centers. 
AD-A223 252/8/GAR 052,359 
CHILDREN 


User Fees and Program Costs in Marine Corps Child 
Care Centers. 
AD-A223 252/8/GAR 052,359 


Unusual formaldehyde-induced hypersensitivity in two 


590009239/ GAR 052,273 


Indian Adolescent Mental Health. 
PB90-254095/GAR 

CHINA 
Energy in China. 
DE90790634/GAR 

CHIPS (ELECTRONICS) 
Gallium Arsenide Pilot Line for High Performance Compo- 


nents. 
AD-A223 261/9/GAR 050,954 


Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
om Building Systems Edition. 
B90-255142/GAR 051,193 

CHLORIDES 

High resolution photoelectron spectroscopy of metal clus- 

ters and high tem; _— species. 

DE90011598/GAI 052,018 
CHLORINATED AROMATIC HYDROCARBONS 

Multilaboratory validation study of PCBs in soils using 

Soxtec(reg sign) extraction technique (Method 3541). 

DE90010438/GAR 051,492 


PCB/transformer techno-economic analysis model: User 


manual. 
DE90010654/GAR 051,166 


CHLORINATED DIBENZODIOXINS 


Pilot Study on International Information Exchange on 
Dioxins and Related Compounds. siete 
51,7 


050,609 


051,352 


PB90-252636/GAR 


CHLORINATED DIBENZOFURANS 
Pilot Study on International Information Exchange on 
Dioxins and Related Compounds. 
PB90-252636/GAR 051,769 


CHLORINATED HYDROCARBONS 
Interacties van Organische Microverontreinigingen met 
—— Humusstoffen in Water (Interactions of Organ- 
ic Micropollutants on Dissolved Humic Acid in Water). 
PB90-250887/GAR 


CHLORINE 
Chlorine Mass Balance in the Combustion of Refuse-De- 


rived Fuel. 
PB90-254442 051,669 


CHLORINE ALIPHATIC COMPOUNDS 
Best Demonstrated Available Technology (BDAT) Back- 
— Document for Wastes from the Production of 
hlorinated Aliphatics F025. Volume 1. 
PB90-234287/GAR 051,592 


Amendment to the Final Best Demonstrated Available 
Technology (BDAT) Background Document for Wastes 


051,720 





from the Production of Chlorinated Aliphatic Hydrocar- 

bons F024. 

PB90-234444/GAR 
CHLORINE COMPOUNDS 

Evaluation of Room-Temperature Chloroaluminate Molten 

Salts as Electrolytes for High Energy Density Batteries. 

AD-A223 097/7/GAR 051,206 
CHLOROBENZENES 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for H: ted Pesticide and Chloro- 

benzene Wastes K032-K034, K041, K042, K085, K097, 

K098, K105, D012-D017. 

PB90-234436/GAR 051,607 
CHLOROHYDROCARBONS 

Elimination of Chlorinated Ethylenes from Drinking Water. 

PB90-250531/GAR 050,852 
CHLOROPHYLL 

Chlorophyll photochemistry in 


media. 
DE90010963/GAR 


CHOLINERGIC RECEPTORS 
Spatial Relationships between Drug Binding Sites on the 
Surface of the Acetylcholine Receptor. 
AD-A222 751/0/GAR 052,111 
, tadio- 


Development of gamma emitting, receptor-bindi 
tracers for imaging the brain and —— ‘ogress 
052,145 


051,608 


microheterogeneous 
052,131 


report, March 1, 1987-February 28, 1988. 
DE90010594/GAR 
Cultures de Cellules Neuronales et Gliales: Systeme 
Modele dans |’Etude de |’ n des Canaux Na 
Voltage-Dependants et des leurs Cholli ues 
Sean a ee (Neuronal and Glial ; 7 ee ed ] 
lem for Studying Expression ja Voltage-Depend- 
ent Canals and Muscarinic Cholinergic Receptors). 
PB90-252214/GAR 052,128 
CHROMAFFIN SYSTEM 
Control of Chromaffin Cell Development and Adrenome- 
dullary Function in the Neonate. 
PB90-215625/GAR 
CHROMATOGRAPHIC ANALYSIS 
Gel Permeation Chromatographic a ae of Polyure- 
thane Prepolymer Synthesis Kinetics. 1. The Effect of 


Catalyst. 
AD-A222 996/1/GAR 050,821 


CHROMIUM 
Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Preliminary Study. 
N90-21160/8/GAR 051,950 
CHROMIUM ALLOYS 
M ical and structural characterization of the spin- 
decomposition of Fe-Cr alloys. 
DE90010496/GAR 051,957 


Neutron scattering studies of spatial correlations in Fe-V 
and Fe-Cr alloys. Foreign trip report, September 30, 
1989-April 23, 1990. 

DE9001 1040/GAR 051,960 
Melting of iron-aluminide alloys. 

DE90011068/GAR 051,961 


——_ of Amorphous Silica Coatings for High Tempera- 
‘e Service. 


N90-21170/8/GAR 051,951 

Ferromagnetic Resonance Studies and Magnetization 

Curves of CoCr and CoCr/NiFe Thin Films. 

PB90-251570/GAR 052,032 
CHROMIUM-MOLYBDENUM STEELS 

Irradiation effects on impact behavior of 12Cr-1MoVW 

and 2 1/4Cr-1Mo steels. 

DE90011075/GAR 051,975 
CHROMOSOMES 

Understanding our genetic inheritance: The US Human 

Genome fenome Project, The first five years FY 1991- -1995. 

DE90008240/GAR 052,163 
CHRONIC EXPOSURE 

Lawrence Livermore National Laboratory RCRA Part B 

a oe Phase 2, Hazardous waste man- 


DE900 90010762 B2/GAR 051,452 


CIGARETTE SMOKING 
Rapid determination of nicotine in urine by direct thermal 
spectrometry. 


desorption ion mass 
DE90009423/GA\ 051,448 


CINNAMINSON (NEW JERSEY) 
Health Assessment for Cinnaminson Township (Block 
702) Ground Water Contamination, Cinnaminson, Burling- 
ton County, New Jersey, Region 2. CERCLIS No. 
NJD980785638. 
PB90-253675/GAR 051,730 
CIRCADIAN RHYTHMS 
Melatonin, Light and Circadian Cycles. 
AD-A223 196/7/GAR 
CIRCUIT BOARDS 
New Circuit Patterning Technology ‘Painting System’. 
PB90-251364/GAR 051,122 
CIRCUIT SIMULATORS 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 


CIRCUITS 
Analogue Circuit Simulation: A Survey of Simulator Sys- 
tems. 


052,220 


052,218 


KEYWORD INDEX 


ERATL-90/11/GAR 


CISPLATIN 
Theoretical Studies of cis-Pt(Il)-Diammine Binding to 
Duplex DNA. 
PB90-254798 052,209 
CITIES 
Potencialidade Do USO de Dados de Satelite No Mapea- 
mento de Planicies de Inundacao (Possible Use of Satel- 
lite Data for Flood Plain Mapping). 
N90-21462/8/GAR 052,580 
Avaliacao Do Desempenho de Detetores Morfologicos de 
Hanae (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


CITRUS TREES 
Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 

CIVIL AFFAIRS 
National Guard Drug Interdiction Mission: A Circumven- 
tion of Posse Comitatus. 

AD-A222 923/5/GAR 050,581 

CIVIL AVIATION 
Point of View of a Civil Aircraft Manufacturer on Al-Li 


Alloy. 
AD PO0S 933/7/GAR 050,389 
Civil Air Transport: A Fresh Look at Power-by-Wire and 


NSO 21283/8/GAR 050,412 


CLASSIFICATIONS 
Cobertura E USO DA Terra Atraves de Sensoriamento 
Remoto (Survey of Land Use Through Remote —. 
N90-21443/8/GAR 053,337 
Piers py = = a No _ 
toramento de Aguas Interiores (Digital Processing o' 
Landsat Data in Monitoring Interior Water). 
N90-21448/7/GAR 052,574 
Analise Multitempora! de Imagens Digitais Do Landsat 
TM NA Deteccao de Areas Afetadas A de La- 
gartas (Sibine Fusca) NA Cultura de Dende (Elais Guin- 
eensis (Multitemporal Analysis of LANDSAT/TM Digital 
Imagery in the Detection of Areas Affected by Caterpillar 
(Sibine Fusca) Attack in the Dende (Elais Guineensis) 


Palm Plantation)). 

N90-21457/8/GAR 052,578 
Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 

, Utilizando Dados Do Landsat (Eval- 

ation Performance and Proportion Esti- 

mate of the a Cane Crop Through Procedure-INPE 
Utilizing Landsat Data). 

N90-21458/6/GAR 050,467 

CLAY SOILS 
Surface Capping of Waste Disposal Sites with Natural 
Liner Materials. 
PB90-252818/GAR 051,653 

CLAYS 
Performance experience with radon mitigation systems. 
DE90009236/GAR 051, 502 

CLEAN UP 
In situ Biorestoration of a Subsoil Contaminated with 


Gasoline. 
PB90-247727/GAR 051,711 


CLEAN WATER ACT 
lilinois Water Quality Report, 1988-1989. 
PB90-252396/GAR 
CLEANING 
of Physical Coal Cleaning Practices for 
Sulfur Removal. 


PB90-250143/GAR 051,297 


CLEANING AGENTS 
Toxi of Oil Spill Cleanup Agents. 
PB90-250267/GAR 

CLEANUP OPERATIONS 
Radiological oversight and certification report for the 
Lansdowne , 105-107 East Stratford Avenue, 
Lansdowne, Pennsylvania, August 1988-June 1989. 
DE90010909/GAR 051,521 
Superfund Back, Looking Ahead. 
PEDO 2Ose1/GAR 

CLIMATE 
Station Climatic Summaries, Asia. 
AD-A222 708/0/GAR 050,552 
Predictability of Weather and Climate in a Coupled 
Ocean-Atmosphere Model: A Dynamical Systems Ap- 


050,561 


051,117 


051,726 


051,717 


051,630 


90-21502/1/GAR 
CLIMATES 
eso Sanne teen te Oe 


environmental 
DE90008568/GAR 052,171 


Critical appraisal of model simulations. 
DE90010694/GAR 050,553 


International decision making and global climate change: 
Lessons of prior resource management efforts for con- 
sensus ’ 

DE90010714/GAR 050,554 


Climate Caucus report: Opportunities for bridging the 
gaps from effects to impacts. 


CLOUDS (METEOROLOGY) 


DE90010877/GAR 
CLIMATIC CHANGES 

Potential a ~ landscape boundaries to global 

environmental 

DE90008568/GAR 052,171 


Critical appraisal of model simulations. 
DE90010694/GAR 050,553 


pees te aa a ea 
a 


DE9001 0714/ 0714/GAR 050,554 


Climate Caucus report: Opportunities for bridging the 
from effects ie impacts. 
90010877/GAR 050,555 


Multi-dimensional aspects of recent climate change 
ne om 1989 Aer 1 


1990. 
DE90010958/GAR 050,556 


Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 
focus on the greenhouse effect). oensee 


motion 
DE90785176/GAR 
Tree oe > in the —— = 


chemical climate and methods to 
MiC-90-03 90-03578/GAR 052,422 


Effect of a Doubling of Atmospheric CO2 on the Storm- 

tracks in the Climate of a General Circulation Model. 

PB90-249186/GAR 050,562 
CLIMATOLOGY 

Conditional Climatology of Ap: The Relationship between 

Solar Flares and ic Storms. 

AD-A222 574/6/GAR 052,434 

Persian Gulf —_ . A Climatological Study. 

AD-A222 654/6/GAR 


Climai ical Reference Station: Annual summary, 1989. 
MIC- 79/GAR 050,559 


Windklimaat ter de Nederlandse Kust Over 
de Periode 1907-1 (Wind Climate along the Dutch 
Coast of the North Sea: Period 1907-1980). 

PB90-251802/GAR 050,549 


CLINICAL CHEMISTRY 


diane pops ni within 18 Hours ‘teen Aone 


tion by Culture of the Mononuclear Goll Platelet Fraction 


of Blood. 
AD-A222 671/0/GAR 052,134 
| malayi and Wuchereria ban- 
Orange/Microhematocrit 
052,200 
Micro-Analysis of Plaque Fluid from Single-Site Fasted 
PB90-254954 052,170 
CLOSE SUPPORT 
Close Air 
AD-A223 2: 
CLOSURES 


050,555 


050,550 


Rapid Diagnosis of 
crofti Filariasis by an 
Tube Technique. 
AD-A222 965/6/GAR 


Battle in the Fourth Dimension. 
/2/GAR 


\ Mili 
AD-A222 754/4/GAR 
Enhanced Penner Assessment Report: Navajo Depot 
Activity, Bellemont, Arizona. 

AD-A223 171 N/O/GAR 051,738 

CLOTHING 
Comparison of Goretex laminated and Dermoflex coated 
MIC-90-03247/GAR 051,955 

CLOTHING INDUSTRY 

the Standard for the Exchange of Product 
Data “to” Represent 7 Two-Dimensional Apparel Pattern 
PB90-247438/GAR 


CLOUD COVER 
Preliminary Report on the Demonstration of the VAS CO2 
Cloud Parameters (Cover, Height, and Amount) in Sup- 


ae Asos. 
21498/2/GAR 050,574 


CLOUDS 
Cloud Reflectance Characteristics in the Presence of 
(DMS) Sources. 
050,568 


Variable Dimethylsulfide 
eam rennet 
vaporization and recondensation in 
DE90010584/GAR 050,579 
Parametric i ion of electrical effects on aerosol 
scavenging over large fires. 
90010866 /GA 050,572 


CLOUDS (METEOROLOGY) 
Preliminary Report on the Demonstration of the VAS CO2 
Cloud Parameters (Cover, Height, and Amount) in Sup- 
Rig0-21408/2/GAR 050,574 
L’Identification des 


051,817 


Hydrometeores par Radar Millimetri- 
(identification of Hydro Meteors Using 


i » Milli Radar). 
PBO0-2521 31/GAR 050,576 
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CLUSTERING 


oy of lons and Their Clusters. 
AD-A223 109/0/GAR 050,784 


CLUTTER 


Variably Trimmed Mean CFAR Detector for Nonhomo- 
Background. (Final Report, July 1988-May 


989). 
AD-A222 801/3/GAR 051,099 


CNS DEPRESSANTS 


Mass-Screening of Curarimimetric Neurotoxin Antago- 
nists. 
AD-A222 729/6/GAR 052,265 


COAL 


oe coal: The clean fuel choice for today’s 
needs and oe. 
DE90000469/GAR 001,408 


990. 
DE90009556/GAR 051,241 


Engineering Bee a and analysis of advanced physical 
fine coal ing technologies. Technical progress 


a No. 5, ‘by 1990. 

90009557/GAR 051,263 
Use of model compounds in coal structure and reactivity 
studies. 


DE90009710/GAR 051,264 


interactive chemistry of coal-petroleum processing. Quar- 
terly report, December 16, 1989-March 15, 1990. 
DE90009794/GAR 051,265 


Advanced coal-fueled combustor for residential space 
heating applications. Quarterly technical progress report 
No. 1, October 1986-January 1987. 

DE90009902/GAR 050,890 


Advanced coal-fueled combustor for residential space 
a Quarterly technical progress report 
No. 2, 1987-April 1987. 

DE90009903/GAR 050,891 
Advanced coal-fueled combustor for residential space 
heating applications. Quarterly technical progress report 
No. 3, May-July 1987. 

DE90009904/GAR 050,892 


ee 2 an et ate 
—_ | es technical progress report, November 


January 1 
DE90010051 WGAR. 051,549 


Advanced Combustion — Program. Fiscal year 


1990, Sumi 
DE90010267/GAR 050,895 


Atmospheric Fluidized-Bed Combustion Program. Fiscal 


1990, Summary program plan. 
90010268/GAR 050,896 


Waste Management Program. Fiscal year 1990, Summary 


Be0010269/ 
10269/GAR 051,551 
Coal-Based Gas Stream ea Program. Fiscal year 


1990, Sumi 
DE90010270/GAR 051,402 
Heat engines program. Fiscal year 1990, Summary pro- 


= plan. 
90010276/GAR 


Cooperative research and development endeavor. 
DE90010290/GAR 051,342 


Introduction to the Argonne Utility Simulation (ARGUS) 
DE90010304/GAR 051,233 
Coal oe Science quarterly progress report, Jan- 


uary-March 1990. 
DE90010326/GAR 051,269 


Innovative/alternative transport modes for movement of 
US coal to the Asian Pacific Basin. 
051,270 


050,916 


DE90010406/GAR 


Modification of coal surfaces with methyl radicals. Final 
po 1989-August 31, 1990. 
90010587/GAR 051,273 
Microbial removal of organic sulfur from coal (bacterial 
ition of sulfur-containing heterocyclic compounds). 
Final report, January 1, 1989-August 31, 1990. 
DE90010588/GAR 051,274 
Sate ot Oe cutee SOS heanininnsrie 
in radical ions derived from coal model compounds. Final 


—_ January 1, 1989-August 31, 1990. 

90010590/GAR 051,408 
Interactions of sulfur-containing compounds with transi- 
tion metal clusters and metal surfaces Ill. Final report, 
January 1-December 31, 1988. 

DE90010591/GAR 051,409 


Coal distribution, January-December 1989. 
DE90010623/GAR 051,275 


Measurement and modeling of advanced coal conversion 
processes. 13th quarterly report, October 1-December 


31, 1989. 
DE90010628/GAR 051,246 


ponas Feo some potentials of oil shale cement. 
10918/GAR 051,889 


report, October-December 1989. 


Quarterly coal ri 
DE90010935/GAR 051,347 
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High-sulfur coal research at the SIUC Coal Technol 
‘atory. Quarterly progress report, January 1-Marc 


31, 1990. 
DE90010972/GAR 051,414 


Reactors for =e coal bioprocessing. 
DE90010988/GAR 051,277 
en of retrogressive reactions in coal/petroleum Co- 
eg erly technical joo report, Decem: 

1, 1960-February 28, 1990. 
DE90011004/GAR 051,247 


New approach in ee of coal by selective 
flocculation. Quart 
DE90011036/GAR 051,254 


Laboratory coal research at the SIUC Coal Technology 
— Quarterly progress report, January 1-March 


DE9001 1037/GAR 051,417 


Enhancement of surface properties for coal beneficiation. 
— progress report, January 1, 1990-March 31, 


DE90011081/GAR 052,515 


Development of nondestructive evaluation methods and 
prediction of effects of flaws on the fracture behavior of 
structural ceramics. 

DE90011092/GAR 051,894 


Results of emissions and ash — in full-scale co-com- 
bustion tests of binder-enhanced dRDF pellets and high- 


sulfur coal. 
DE90011118/GAR 051,561 
Sulfur species in perchloroethylene and other coal ex- 


tracts. 
DE90011163/GAR 051,279 


Coal/char reactivity. Final oy yo April 1, 1987- 
March 31, 1988 including Quarterly technical 
—— report, January-March 1988, 

11400/GAR 051,280 
Combustion inorganic transformations. Final technical 
report, April 1, 1987-March 31, 1988 includi .. hth 
quarterly technical Progress report, January-Marc 
DE90011401/GAR 051,281 


Low-rank coal slurry combustion. Annual technical report, 
April 1, Leeuntrnaeng 31, 1988 a techni- 


cal progress January- -March, 1 
DESOO! 1 406/ AR 051,283 


Coal flotation and flocculation in the presence of humic 
acids. Final report, January 1, 1989-August 31, 1990. 
DE90011454/GAR 051,284 


Contribution to the study of complex physical phenomena 


in gas-solid reactors for coal ro-pyrolysis. 
DE90790600/GAR 051,258 


eh} of Natural Gas and Coal. Annual Report, Octo- 
September 1989. 
PB90.247290/GARI 050,900 


COAL GASIFICATION 


Assessment of membrane gas separation applications to 
METC supported techniques. Final report. 
DE90000465/GAR 051,392 


Surface Coal Gasification Program. Fiscal year 1990, 


Summary ram plan. 
DE90010266/GAR 051,243 


Development of an advanced, continuous mild ifica- 
tion process for the production of co-products. erly 
technical progress report, October-December 1989. 

DE90011187/GAR 051,255 


ee to the study of a steam arc plasma. Applica- 
to pulverized coal tion. 

E90 760598/GAR 051,257 

lex physical phenomena 


Contribution to the study of com; 
in solid reactors for coal hydro-pyrolysis. 
DE90790600/GAR 051,258 


COAL GASIFICATION PLANTS 


Production of jet fuels from coal derived liquids. Volume 
6, Preliminary is Of upgrading alternatives for the 
Great Plains liq — streams: Interim report, 
March 1987_February 1988. 

DE90011005/GAR 051,248 


Production of jet fuel from eng liquids. Report 
No. 16: Quarterly technical progress report, second quar- 
ter FY 1988, January 1, 1988-March 31, 1988. 

DE90011008/GAR 051,249 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 17, April 1-June 30, 1988. 
DE90011009/GAR 051,250 


Production of jet fuel from coal-derived liquids. Quarterly 
=— progress report No. 23, July 1-September 30, 
DE90011010/GAR 051,251 
Production of jet fuel from ge gic liquids. Manoa 
M1008. progress report No. 25, October 1-Dece: 

DE90011011/GAR 051,252 
Production of jet fuel from coal-derived liquids. Quarterly 
=— Progress report No. 29, January 1-March 31, 
DE90011012/GAR 051,253 


Waste Management. Final technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 


pool January-March 1988. 
DE90011403/GAR 051,562 


Removal of color and residual chemical oxygen demand 
from synfuel wastewater. Final technical report, April 1, 
1987-March 31, 1988 including Quarterly technical 
ae report, January-March 1988. 

11411/GAR 051,693 

COAL LIQUEFACTION 

Cooperative research in coal liquefaction infratechnology 
and generic technology development. Quarterly report, 
August 1, 1989-October 31, 1989. 
DE! 19841/GAR 051,242 


Coal Liquefaction Program. Fiscal year 1990, Summary 
poyen plan. 
E90010314/GAR 051,245 


Methods for producing liquid hydrocarbons from coal. 

MIC-90-03612/GAR 051,293 
COAL LIQUIDS 

Production of jet fuel from coal-derived liquids. Report 

No. 16: Quarterly technical es ay report, second quar- 

ter FY 1988, January 1, 1988-March 31, 1988. 

DE90011008/GAR 051,249 


Production of jet fuel from coal-derived liquids. Quarterly 
technical ee report No. 17, April 1-June 30, 1988. 

DE90011 GAR 051,250 
Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 23, July 1-September 30, 


1988. 
DE90011010/GAR 051,251 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 25, October 1-December 


31, 1988. 
DE90011011/GAR 051,252 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 29, January 1-March 31, 


1989. 
DE90011012/GAR 051,253 


COAL MINERS 
Ergebnisse von Untersuchungen auf dem Gebiet der 
Staub- und Silikosebekaempfung im Steinkohlenbergbau. 
(Results of studies on dust abatement and silicosis pre- 
vention in coal mining). 
DE90792081/GAR 051,429 


COAL MINES 
Ergebnisse von Untersuchungen auf dem Gebiet der 
Staub- und Silikosebekaempfung im Steinkohlenbergbau. 
(Results of studies on dust abatement and silicosis pre- 
vention in coal mining). 
DE90792081/GAR 051,429 


COAL MINING 


Geotechnical study of rock mass classification param- 
eters for Sydney Coalfield, Nova Scotia. 
052,542 


MIC-90-03392/GAR 
Alluvial Valley Floor Identification and Study Guidelines. 


PB90-252420/GAR 052,544 


COAL MINING MACHINERY 
Comparison of the behavior of hardwood packing tested 
under controlled conditions with in situ observations. 
MIC-90-03365/GAR 052,530 
COAL PREPARATION 
Engineering design and analysis of advanced physical 
— coal cleaning technologies. Technical progress 
No. 5, February 1990. 
D 90009557/GAR 051,263 


Coal Preparation Program. Fiscal year 1990, Summary 
Besooroar 7 

E90010271/GAR 051,267 
Studies of the energetics of C-S bond-breaking reactions 
in radical ions derived from coal model compounds. Final 
eer, January 1, 1989-August 31, 1990. 
DE90010590/GAR 051,408 
Interactions of sulfur-containing compounds with transi- 
— metal clusters and metal surfaces Ill. Final report, 


ary 1-December 31, 1988. 
DED004 0591/GAR 051,409 


Sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly progress report, January 1-March 


DeoooTe 0972/GAR 051,414 
Sulfur species in perchloroethylene and other coal ex- 


tracts. 
DE90011163/GAR 051,279 


Waste Management. Final technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 


repent January-March 1988. 
DE90011403/GAR 051,562 
Assessment of Physical Coal Cleaning Practices for 


Sulfur Removal. 
PB90-250143/GAR 051,297 


COAL TAR OILS 
Jet fuels potential of liquid by-products from the Great 
Plains Gasification Project. 
DE90000459/GAR 051,238 


Production of jet fuels from coal derived liquids. Volume 
6, Preliminary analysis of upgrading alternatives for the 
Great Plains liquid by-product streams: Interim report, 
March 1987--February 1988. 

DE90011005/GAR 051,248 


Production of jet fuel from coal-derived liquids. Report 
No. 16: Quarterly technical oy eg report, second quar- 
ter FY 1988, January 1, 1988-March 31, 1988. 
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pen ae 2 of jet fuel —- 247, Api tune 30,1868,” 
techni tool pragvens, report No. june 

DE90011009/GAR 051,250 
Production of jet fuel from coal-derived liquids. Quarterly 
— progress report No. 23, July 1-September 30, 


DE90011010/GAR 051,251 


Production of jet fuel from coal-derived liquids. Quarterly 
bs ges progress report No. 25, October 1-December 


31, 1988. 
DE90011011/GAR 051,252 


Production of jet fuel from coal-derived liquids. Quarterly 
= progress report No. 29, January 1-March 31, 


1989. 

DE90011012/GAR 
COAST GUARD 

Coast Guard Mobilization Logistics, How Can a Capability 


be Developed. 
AD-A222 778/3/GAR 052,318 


COASTAL REGIONS 
Bolsa Bay, California, Proposed Ocean Entrance fn one 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 1. 
b oeaypns Coastal pap omerer 's 1986 Certified Land Use 


jan and Alternative. 
ADAze3 240/3/GAR 052,824 


Bolsa Bay, California, Ocean Entrance System 

Study. Report 3. Tidal Circulation and Transport ae 

er Simulation and Water Quality Assessment. Section 2 
inal Landmark’s Proposed Secondary Alternative ‘The 


e Plan’. 
AD-A223 241/1/GAR 052,825 


Resultaten van de in 1986 Uitgevoerde Activiteits-Metin- 
jaan t van (21) Po en Andere Natuurlijke Radio-Nucliden in 

‘d Water en Zwevend Slib, Afkomstig uit de 
Nedortandee K Kust- en Binnenwateren (Results of the Ac- 
tivity Measurement Performed in 1986 of (210)Po and 
Other Natural Nuclides in Centrifuged Water and Sus- 
pended Matter from the Dutch Coastal and Inland Water- 


ways). 
PB90-247735/GAR 052,815 


Windklimaat ter H fe van de Nederlandse Kust Over 
de Periode 1907-1 (Wind Climate along the Dutch 
Coast of the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 
COASTAL WATER 
Remote Sensing 
searches in Coastal 
N90-21438/8/GAR 
COASTS 
MECCA ram Documentation. 
N90-21477/6/GAR 052,786 
Life History and Harvest Summaries for Selected Inverte- 
brate Occurring off the West Coast of North 
America. Volume 2. and Crustacea. 
PB90-246695/GAR 052,777 


Status of the Pacific Whiting Resource in 1989 and Rec- 

ommendations to Management in 1990. 

PB90-246703/GAR 050,506 
COATINGS 

Investigation of the Frictional Resistance of Seal Coat 

Pavement Surfaces. 

PB90-255647/GAR 050,874 
COBALT 

Laboratory measurement of radionuclide sorption in solid 

waste st Area 6 soil/groundwater systems. 

DE9001037 051,509 


/GAR 
COBALT 60 
Long-term stability of solid standards for radiochemical 
DE90010948/GAR 051,523 


Radionuclide uptake by pinetrees growing on lysimeters. 
DE90011251/GAR 051,532 


COBALT ALLOYS 
a Resonance Studies 


051,253 


ied to Sea Water Quality Re- 
legions: A Review. 
052,814 


and Magnetization 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 
COBALT CHROMIUM ALLOYS 
Ferromagnetic Resonance Studies and Magnetization 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 
COCAINE 
Eradicating Cocaine in Peru: The Role of American For- 


in Assistance. 
AB.A223 254/4/GAR 050,604 


COCKPITS 
Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen Input Concepts for Interaction with a Large 
een isplay Format. 
N90-21005/5/GAR 050,410 
COCOA 
Evaluation of Cocoa Land Use Management in Ghana. 
PB90-250788/GAR 050,446 
COCOMBUSTION 
Results of emissions and ash — in full-scale co-com- 
bustion tests of binder-enhanced dRDF pellets and high- 


sulfur coal. 
DE90011118/GAR 051,561 


KEYWORD INDEX 


CODERS 
High-Resolution Laser Encoder and High Accuracy Index 
Unit as Applications of Laser Encoder. 
PB90-251539/GAR 051,835 
COEFFICIENT OF FRICTION 
Studies of Mechano-Chemical Interactions in the Tribolo- 


gical Behavior of Materials. 
90-21182/2/GAR 051,859 


Internal Rotor Friction Instability. 

N90-21395/0/GAR 
COGENERATION 

Technical and economic evaluation of diesel engine with 


— enrichment and water injection. 
DE90009723/GAR 050,915 


Low Cost Cogeneration System Controller Development. 
Final Report May 1988-July 1989. 
PB90-247214/GAR 051,224 


Mitsubishi Technical Review, Vol. 27, No. 1, Series 77, 
990. 


February 1990. 
PB90-250572/GAR 051,225 


COGNITION 


a of Coie Memes for Air Force Officers: 
Development and Item Banking. 
AD-A222 670/2/GAR 052,309 


Cognitive Requirements for Aircraft Navigation. 
AD-A222 736/1/GAR 


Ss ic Architectures for Cognition. 
AD-A222 909/4/GAR 


051,860 


052,316 


050,618 

Psychosocial Risk Factors for Upper Respiratory Infec- 

tions: Effects of U; Respiratory Iliness on Academic 
Performance in U.S. Navy Basic Training. 

AD-A223 190/0/GAR 052,142 


Integrated Area Measure of Visual Ei is ERPs: 
Relation to nitive Workload and Pa wy 
AD-A223 191/8/GAR 052,217 
Time and Truth in Plans. 
N90-20930/5/GAR 
COKE 


Oil shale quarterly report, April-December 1989. 
DE90010282/GAR 


COLD 
Cold: An Operational Hazard. 
AD-A222 672/8/GAR 052,247 
Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 
COLD FUSION 
Analysis of the Published Calorimetric Evidence for Elec- 
trochemical Fusion of Deuterium in Palladium. — 


053,286 


051,244 


AD-A222 719/7/GAR 
Initial calorimetry experiments in the Physics Division, 


ORNL. 
DE90010301/GAR 053,076 
Tests for cold fusion in electrochemically deuterized pal- 


ladium. 
DE90777759/GAR 053, 158 


COLD WEATHER 
Arctic Cold Weather Medicine and Accidental Hypother- 


mia. 
AD-A223 090/2/GAR 052,256 


COLD WEATHER SURVIVAL 
Comparison of Goretex laminated and Dermoflex coated 


fabrics. 
MIC-90-03247/GAR 051,955 
COLLECTIVE BARGAINING 


ining in Europe: Beyond 1992. The Hita- 
} ae = ch Lecture (3) ivered at the University of Sussex in 
PESO 248808/GAR 


050,318 

COLLOCATION 

Fast Collocation Method for Transonic Airfoil ign. 

N90-20984/2/GAR 1 I53 
COLLOIDS 

Dynamics of Micellar Oligomeric and Monomeric Sodium 

10-Undecenoate. 

AD-A222 570/4/GAR 050,750 
COLOMBIA 

Colombia: Emerging Labor Movement and the State Co- 

lombian Drug Problem: Effect on the Peace Process be- 

tween the M19 and the State. 

AD-A223 129/8/GAR 050,603 

Columbia: aaa 

PB90-248832/GAR 
COLOR 

Removal of color and residual chemical oxygen ee 

from synfuel wastewater. Final technical on, April 1 

1987-March ip 1988 a. Quarterly technical 

ess report, January- 

E30011411/GAR 051,693 
COLOR PHOTOGRAPHY 

Aerial Photography as an Aid for Agricultural Credit Con- 


trol. 
N90-21455/2/GAR 050,466 


COLORIMETRY 
Laboratory Evaluation of a Colorimetric Hydrazine Dosim- 


eter. 
AD-A223 208/0/GAR 050,715 


COMMAND AND CONTROL SYSTEMS 


COLUMNS (SUPPORTS) 


Seismic Performance of 1/3 Scale Post-Tensioned Pre- 
cast Beam-Column Connections. idiieen 


Pago 254434 
ler Program for the A is of Bridge Bent Col- 
‘ 050,873 


Computer Pr 1 
umns Including a Graphical Int 
PB90-255639/GAR 


COMBAT EFFECTIVENESS 
Important Differences between Successful 
cessful Senior Allied Army Combat Leaders. 
AD-A222 779/1/GAR 

COMBAT FORCES 
Special Operations Forces in Direct Action, Peacetime 
pow oy Operations. 
AD- 921/9/GAR 052,376 


COMBINED-CYCLE POWER PLANTS 

Pemapane yoo of modular IGCC plants based on entrained 
DE90000456/GAR 051,237 
MHD/steam combined cycle power plant: A technology 
update. 
DE90009967/GAR 051,316 
Environmental Review of Potomac Electric Power Com- 
= Proposed Station H Element I. 

'B90-247552/GAR 051,761 


COMBINED SEWERS 
wen y ps of Storm and Combined Sewer Pollution 


Control R and D Program Documents. 
PB90-255670/GAR 051,731 


COMBUSTION 
- Directions in Multiphase Flow Interior Ballistic Mod- 
ing. 

AD A222 592/8/GAR 052,854 
ow Jetting Effects of SHS Reacted Titanium Dibor- 
AD-A222 594/4/GAR 050,721 
COYOTE: A computer program for 2-D reactive flow sim- 
ulations. 

DE90010349/GAR 052,888 
ov Air Transport Category Fuselage Burnthrough 
N90-20967/7/GAR 059,321 
Co-Firing of Natural - - Coal. Annual Report, Octo- 


ber 1 
PB90-247230/GAR 050,900 


Relationship of Fuel Size and Spacing to Combustion 
Characteristics of Laboratory Fuel Cribs. 
PB90-251992/GAR 052,427 


COMBUSTION CHAMBERS 
Ai —— of binary mixtures of alkanes 
ina vessel: Comparisons between experimental 
measurements and ‘numerical predictions. 
DE90007856/GAR 050,887 
Hydrocarbon-Fuel/Combustion-Chamber-Liner Materials 
N9O-21 165)7/GAR 051,295 
Microgravity Acoustic Mixing for Particle Cloud Combus- 
tors. 
N90-21600/3/GAR 050,899 
COMBUSTION KINETICS 
Modelling of flamelet surface-to-volume ratio in turbulent 
DE90006312/GAR 050,886 
DE90010058/GAR 050,894 
COMBUSTION PRODUCTS 
Computation of Emissions from Exhaust Gas Composi- 


tion Measurements. 
ADsams 046/4/GAR 050,879 


and Unsuc- 
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transformations. 
cg hg ee 
pn technical progress report, January- 
DE90011401/GAR 


COMBUSTORS 
Advanced coal-fueled combustor for residential space 
technical 


050,890 

for residential space 
technical progress report 
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DE90010361/GAR 
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cal progress January-March, 1 
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cation User’s 
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AD-A222 819/5/GAR 
Marine Air Command and Control Systems: Past, 
Present, and Future Role in of Marine Air- 
Ground Task Force Operations in Low Intensity Conflict. 
AD-A222 924/3/GAR 052,378 
Lessons Learned — a Successful Non- 
Item (NDI) Fi 
AD-A223 169/4/' 

COMMERCE 
Entrepreneurial Women in Public Relations: Why Open 


Collars. 
AD-A222 878/1/GAR 050,702 
Canadian fertilizer consumption, shipments and trade, 


1988-89. 
MIC-90-03480/GAR 050,418 


World oil market projections, 1990-2005. 
MIC-90-03744/GAR 051,294 
Small Business Innovation Research. Abstracts of 1988 
Phase 1 Awards. 
N90-21680/5/GAR 050,327 
Small Business Innovation ens Abstracts of Com- 
led 1987 Phase 1 
050,328 


21661/3/GAR 
ch Lecture (8 in Europe: Beyond 1992. The Hita- 
phn coral ivered at the University of Sussex in 


Peo0248808/GAR 050,318 
COMMERCIAL AIRCRAFT 
BASEOPS Default Profiles for Civil Aircraft. 
AD-A223 161/1/GAR 
COMMERCIAL AVIATION 
Fabrication of Test-Articles from Al-Li 2091 for Fokker 


100. 

AD-P005 930/3/GAR 050,388 

Guide to Federal Aviation Administration Publications. 

PB90-247297/GAR 053,300 
COMMERCIAL BANKING 

Record Description in MDRM Order for the Call and 

Income, March 1990. Data Tape Documentation. 

PB90-234956/GAR 050,669 
COMMERCIAL BUILDINGS 

Energy conservation program evaluation: Practical meth- 

ods, useful results: ings. Volume 2, August 20 

and 21 sessions. 

DE90010891/GAR 050,638 

State-of-the-Art Interior —. Systems Applications: 

— Buildings. Final Report, June 1987-June 


PB90.252586/ GAR 050,650 


COMMERCIAL VEHICLES 
Report to Parliament for the year 1988: Commercial vehi- 
cle safety in Canada. 

MIC-90-03171/GAR 
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ES 
ground fo nd for Agricultural Pot 
90-247941/GAR 
COMMUNICATION AND RADIO SYSTEMS 
m Communications in Non-Gaussian 
Channels. 
AD-A222 886/4/GAR 050,926 
SS = of SAW Devices in Expanded Frequency 
pee peg itions--Translation. 
A222 958/1/GAR 050,927 


Advanced Communication Processing Techniques Held 
in Ruidoso, New Mexico on 14-17 May 1989. 
050,932 


ny Payments, 1987. (Back- 
icy). 


050,435 


AD-A223 244/5/GAR 


COMMUNICATION EQUIPMENT 
Evolution of Communication Technology: Implications for 


Remote-Site Ti i the Navy. 
AD-A223 159/5/GA\ 052,350 


COMMUNICATION NETWORKS 
ic Jamming of Networks. 
A223 044/9/GAR 050,929 


Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
lems Edition. 


BaooosstaevGan” 051,193 

COMMUNICATION SATELLITE TERMINALS 
Learned from a Successful Non-Developmental 
ttem (NDI) Fielding: Mobile Subscriber Equipment. 

AD-A223 169/4/GAR 050,931 
COMMUNICATION THEORY 

Branching Time and Abstraction in Bisimulation Seman- 

tics (Extended Abstract). 

PB90-251737/GAR 051,064 
COMMUNICATIONS NETWORKS 

Novel Communication Network Simulator. 

AD-A223 045/6/GAR 050,930 
Defense Data Network Host Interface Qualification Test- 
ing-Link and Network Layers. 

‘A223 066/2/GAR 050,976 
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Scattering and localizability of ECH power in CIT. 

DE90011468/GAR ” 052,964 
COMPACT TORUS 

US-Japan workshop on field-reversed configurations with 

eundeate -State ion fusion plasmas and the 

11th US-J workshop on compact toroids. 

DE90010253/GAR 052,945 
COMPACTIFICATION 

iS compactification and structure of gauge 


vacua in six-dimensional gauge theory. 
DE90777714/GAR 053,156 


COMPACTING 
= Composite Preform and Process for Producing 


me. 
PAT-APPL-7-343 106/GAR 051,936 


Results from Tests on Extrusion of Crushed Ice. 
PB90-249970/GAR 052,816 


Model Computation of Subsoil Stress Distribution and 
Compaction Due to Field Traffic. 
PB90-252859/GAR 052,599 


COMPETITION 
Collective B: nit 
chi Lecture a 
December 
PB90-248808/GAR 

COMPILED DATA 
North Slope investigation report. 
DESOOTOSIE/GARS 

COMPILERS 
— Instruction Sequencing with Inline Target Inser- 
AD-A222 807/0/GAR 050,971 


Ada Compiler Validation Summary Report: Certificate 

Number: 890719W1.10117, Meridian Software Systems, 

Inc., AdaVantage, Version 3.0, Ardent Titan P2. 

AD-A223 121/5/GAR 050,986 
: Certificate 


Ada Compiler Validation Summary R 

Number: 890719W1.10118, Meridian Software Systems, 
Inc., AdaVantage, Version 3.0, Multiflow Trace 300. 
AD-A223 122/3/GAR 050,987 
iption Language DELTA. 


052,958 


in Europe: Beyond 1992. The Hita- 
ivered at the University of Sussex in 


050,318 


051,744 


Machine 
PB90-254004/GAR 
COMPLEX SYSTEMS 
Perspectives on the Use of Rule-Based Control. 
N90-20940/4/GAR 
COMPLEX VARIABLES 
Dual Ascent Methods for Problems with 


AD-A222 834/4/GAR 


COMPONENTS 
IPPEX: An automated planning system for dimensional in- 


spection. 
DE90010849/GAR 051,816 


COMPOSITE MATERIALS 
Composite Materials with Improved Properties in Com- 
= Synthesis of 3- lene-1,1-Dichlorosilacycio- 
and 1,1-Dichlorosilacyclopent-3-ene. 
AD-A222 615/7/GAR 050,722 


Role of interfaces and Interphases in the Evolution Me- 
chanics of Material S' S. 
051,904 


051,045 


AD-A222 702/3/GAI 
Elastomers and Other Organic Composites. 
AD-A222 772/6/GAR 051,953 


Gordon Research Conference on Composites Held in 
Ventura, California on 2-6 January 1990. 
AD-A222 849/2/GAR 051,905 


ome and Deformation Mechanisms of Refractory Alloy 


Materials. 
A222 853/4/GAR 051,989 


oa Film Composite Materials, Phase 2. 
AD-A222 882/3/GAR 051,906 


Theory of Ceramic/Zirconia Composites: Toughening, 


Suengnening, /8/' von 051,907 


Applications of Digital Image Processing in Testing and 
Evaluation of Composite Materials. 

AD-A222 939/1/GAR 051,908 
Properties 


European Conference Thermophysical 
(11th) Held in Umea, Guede on 13-16 June 1988. 
AD-A222 954/0 051,983 


Materials 88: Materials and Engineering Design Held in 
London, England, on 9-13 May 1988. 
AD-A223 020/9/GAR 051,909 


Effect of Interfacial Characteristics on the Mechanical 
ic Composites. 


Performance 
051,910 


of 
AD-A223 peice 
Compressive Behaviour of PBZ Fibres in Composites. 
AD-A223 173/6/GAR 051,911 


Radical Homopo! tion of a Trisubstituted Alkene: 
1-Cyciobuti oxic Acid and It’s Polymer. 
AD-A223 188/4/G, 050,826 


Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening P ition of 1-Sila- 
Beh) Heras 28S WA Stooge 
AD-A223 236/1/GAR "050,835 


Short Fibre and Particulate Reinforced Metal Matrix Com- 


RD-POOs 939/4/GAR 051,912 


Metal Matrix Composites - a Promising Alternative to 
Conventional Alloys. 
AD-P005 940/2/GAR 051,913 


Fracture toughness and solid-particle erosion of ceramic- 
matrix whisker-reinforced composites. 
DE90009713/GAR 051,914 


Use of neutron diffraction in determining strains in high- 
temperature su ducting composites. 
DE90010404/GAR 052,999 


Electron microscopy of interfaces in silicon carbide 
whisker-reinforced alumina composites. 
DE90010439/GAR 051,916 


Characterization of solid state bonding between Coors 
AD-999 alumina and niobium. 
DE90010653/GAR 051,918 


Particle-level numerical simulation of the dynamic con- 
solidation of a metal matrix composite material. 
DE90010950/GAR 051,920 


Metal matrix composites from dynamic consolidation of 
[= mixtures. 

'90010951/GAR 051,921 
Hay and wear of whisker-reinforced ceramic compos- 


le bodies. 
DESO! 131 3/GAR 051,979 


Resistencia Mecanica de Laminados Em Materiais Com- 
los (Resistance Mechanics for Laminated Composite 


jaterials). 
N90-21141/8/GAR 051,932 
Po eg Composite Preform and Process for Producing 


me. 
PAT-APPL-7-343 106/GAR 051,936 


Some Remarks on Optimizing Production Cycle Times for 
CFRTP Products. 
052,037 


PB90-249129/ GAR 
Etude du Comportement Mecanique des Composites 
sous pape y ewan Complexes (Study of the Mechanical 


Behavior o a under Complex Stresses). 
PBO0 2021807 GAR 051,937 


T lastbaserade Fiberkompositer: Utvecklingslaeget 
1989 lastic Matrix Composites: A Review 1989). 
PB90-252909/GAR 052,039 


COMPOSITE MODELS 
Effects of exotic composite bosons in the TRISTAN, SLC 
and LEP region. 
DE90777713/GAR 053,155 
COMPOSITE STRUCTURES 
Multi-Objective Shape and Material Optimization of Com- 
posite Structures Including Damping. 
N90-21132/7/GAR 053,040 


Structural Ne Select Fiber Composite Structures. 
N90-21137/6/GA 051,929 


User Manual for Viconopt: An Exact Analysis and Opti- 
mum Design Pr Covering the Buckling and Vibra- 
tion of Prismatic mblies of Flat in-Plane Loaded, An- 
isotropic Plates, with Approximations for Discrete Sup- 


—_- and Transverse Stiffeners. 
90-2 053,044 


1413/1/GAR 
Research Programs in Aeronautical Engineering, Solid 
echnion-Israel 


State Physics, and Materials Science at 
Institute of Technology, Haifa, Israel. 
N90-21720/9/GAR 050,416 
COMPOSITION (PROPERTY) 
Cementsortens Inverkan pa Betongs Frostbestaendighet 
(Importance of Cement Composition on the Salt-Frost 
Resistance of Concrete). 
PB90-252941/GAR 050,860 
COMPOST 
Investigation on the utilization of coal fly ash as amend- 
ment to compost for vegetation in acid soil. Progress 
r , March 16, 1989-April 15, 1990. 
DE90011088/GAR 050,469 


COMPREHENSIVE ENVIRONMENTAL RESPONSE 
COMPENSATION AND LIABILITY ACT 


Guide for Conducting Treatability Studies under CERCLA. 
PB90-249772/GAR 051,648 


COMPREHENSIVE PLANNING 
Organizational and spatial frameworks for state of the en- 
vironment reporti one. 
MIC-90-03097/GAI 051,753 
COMPRESSIBLE BOUNDARY LAYER 
Surface-Cooling Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 


COMPRESSIBLE FLOW 
COYOTE: A computer program for 2-D reactive flow sim- 
ulations. 
DE90010349/GAR 052,888 
ee | Method for Designing 3D Turbomachinery 


Blade R 
N90-20990/9/GAR 050,910 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 





Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User’s Guide. 
N90-21306/7/GAR 
COMPRESSION 
Particle-level numerical simulation of the dynamic con- 
solidation of a metal matrix composite material. 
DE90010950/GAR 
COMPRESSIVE PROPERTIES 
Isothermal Compressibility of SPC/E Water. Revision. 
AD-A222 723/9/GAR 052,878 
Compressive Behaviour of PBZ Fibres in Composites. 
AD-A223 173/6/GAR 051,911 
COMPRESSOR BLADES 
Inverse Computation of Transonic Internal Flows with Ap- 
plication for Multi-Point-Design of Supercritical Compres- 


sor Blades. 
N90-20987/ 5/GAR 050,907 


COMPTON SPECTROMETERS 
Flash x-ray measurements with a time projection Comp- 
ton spectrometer. 
DE90011050/GAR 053,120 
COMPUTATIONAL FLUID DYNAMICS 
Arisuper Version 1.0, Program Users Guide. 
AD-A222 693/4/GAR 
Rotating Flow in Radial Turbomachinery. 
AD-A222 885/6/GAR 052,882 


Efficient Airfoil Design Method Using the Navier-Stokes 


Equations. 
N90-20981/8/ GAR 


Computational 
Cascades and Airfoils. 
N90-20986/7/GAR 


Inverse Computation of Transonic Internal Flows with Ap- 
plication for Multi-Point-Design of Supercritical Compres- 


sor Blades. 
N90-20987/5/GAR 050,907 


Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 
chine Blades). 

N90-20988/3/GAR 050,908 


Optimization of Aerodynamic Designs Using Computa- 
tional Fluid Dynamics. 
N90-20999/0/GAR 050,363 


Cost-Effective Strategy for Nonoscillatory Convection 
Without Clippii 
052,899 


N90-2120171/ AR 
trum hn is and Applications to Computational 
lutions. 
052,904 


Ceps' 
Fluid 
N90-21802/6/GAR 

Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User’s Guide. 

N90-21306/7/GAR 052,906 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer’s Reference. pn 


052,906 
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050,350 
in Method for Shock Free Transonic 


050,354 
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Calcul d’Ecoulements Incompressibles Visqueux Biomen- 
sionnels Instationnaires par Methode Spectrale (Compu- 
tation of Two-Dimensional, Unsteady Viscous Incom- 
pressible Flows Using Spectral Techniques). 
PB90-252222/GAR 050,373 
Some hey in Computational Transonic A mics. 
A Revised Paper Based on a Presentation Given at the 
IUTAM Symposium TRANSSONICUM III. 
PB90-255712/GAR 050,375 
COMPUTATIONAL GRIDS 

Overlapped Grid a for Multigrid, Finite Volume/Dif- 
ference Flow Solvers: Maggie. “nn 


N90-20953/7/GAR 

Fast Collocation Method for Transonic Airfoil Design. 

N90-20064/2/GAR 050,353 
putational ign Method for Shock Free Transonic 

Cascades and Airfoils. 

N90-20986/7/GAR 050,354 


Resistivity of Pristine and intercalated Graphite Fiber 
E Composites. 

NO0-21 192/1/GAR 051,871 
Time-Accurate Adaptive Grid Method and the Numerical 


Simulation of a Shock-Vortex Interaction. 
N90-21524/5/GAR 052,058 


} Finite Volume Methods for the Diffusion Equa- 


NQ0-21 568/2/GAR 052,059 


Adaptive Grid Embedding for the Two-Dimensional Flux- 
Split Euler Equations. 
N90-21571/6/GAR 050,370 
COMPUTATIONAL LINGUISTICS 
Rhetorical Structure Theory and Text Analysis. 
AD-A222 655/3/GAR 
COMPUTATIONS 
Causal Distributed Breakpoints. 
AD-A222 613/2/GAR 
Ei ing Theory of Average-Case Complexity. 
AD- 29 821/1/GAR 051,074 
Distributed Computation for Linear Programming Prob- 
lems Satisfying a Certain Diagonal Dominance Condition. 


050,580 


050,961 
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AD-A222 831/0/GAR 052,076 


Computation of Emissions from Exhaust Gas Composi- 
tion Measurements. 
AD-A223 046/4/GAR 050,879 


pn od AIDED ACQUISITION AND LOGISTIC 
Framework for Developing a CALS Data Dictionary. 
PB90-257585/GAR 051,062 


COMPUTER AIDED DESIGN 


CREW CHIEF: A Model of a Maintenance Technician. 
AD-A222 669/4/GAR 052,397 


Concept for Integrating Computer-Aided Drafting and 
— with Cost Enginsesing and Specification Prepara- 
AD-A223 150/4/GAR 

a drawing transfer test with the 


051,810 


Air Force 
Center: MIL-D-28000 Class II (IGES) 

Quick short test roport — 

DE90010180/GAR 051,811 


Technical publication transfer test with Pratt and Whitney: 
MIL-M-28001 (SGML) and MIL-D-28000 Class | (IGES). 
Quick short test report. 

DE90010186/GAR 051,812 


Computer-aided engineering annual report for calendar 


ad 1989. 
E90010979/GAR 051,813 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 
Computer-Aided Structural Optimisation of Aircraft Struc- 


tures. 
N90-20973/5/GAR 050,395 


Curvature Continuity of Cubic Bezier Curves in the Solid 

Modeling Aerospace Research Tools Design Software. 

N90-21554/2/GAR 051,025 
COMPUTER AIDED INSTRUCTION 

Advanced On-the-Job Training System: System Adminis- 

trator User’s Guide. 

AD-A222 668/6/GAR 052,308 

Advanced On-The-Job Training System: User’s Hand- 

book (Sections 1-6). Volume 1. 

AD-A222 977/1/GAR 052,337 

Advanced On-The-Job Training System: User’s Hand- 

book (Sections 7-9). Volume 2. 

AD-A222 978/9/GAR 052,338 


Advanced On-The-Job Lewsey | System: User’s Hand- 
book (Sections 10-11). Volume 
AD-A222 979/7/GAR 052,339 


Advanced On-The-Job Training System: User's Hand- 
book (Sections 12-13). Volume 4. 
AD-A222 980/5/GAR 052,340 


Training Systems for Maintenance (TRANSFORM) 
System Overview. 
AD-A222 981/3/GAR 052,341 


—_ Systems for Maintenance (TRANSFORM) User’s 


anual. 
AD-A222 982/1/GAR 052,342 


Individual Differences in Learning from an Intelligent Dis- 
covery World: Smithtown. 
AD-A223 264/3/GAR 050,583 


COMPUTER-AIDED MANUFACTURING 
Bold Archimedes: An experiment in automating mechani- 


cal assembly. 
DE90009001/GAR 051,814 


IPPEX: An automated planning system for dimensional in- 


spection. 

DE90010849/GAR 051,816 
Extending the Standard for the Exchange of Product 
Data to Represent Two-Dimensional Apparel Pattern 
PB90-247438/GAR 051,817 


NIST Working Form for STEP: National PDES Testbed. 
PB90-250044/GAR 051,818 


Rechnergestuetztes Anlageninformationssytem: RAIS 
(Computerized Plant Information System: RAIS). 
PB90-250523/GAR 051,819 


Concept for Computer Aided Process Planning for Flexi- 


ble Assembly. 
PB90-251174/GAR 051,820 


Mathematical Decomposition and Simulation in Real-Time 

Production Scheduling. 

PB90-254483 051,822 
COMPUTER APPLICATIONS 

Cargo Movement Operations — Require- 

ments Traceability Matrix, ECP. V: 

AD-A223 023/3/GAR 052,344 


IPPEX: An automated planning system for dimensional in- 


DE90010849/GAR 051,816 
— user manual: Security Profile Inspector. Ver- 


1.2. 
DE9O01 1503/GAR 051,085 


Computer-assisted methods for a mathematical-statistical 
risk assessment of dietary intakes of contaminants - 
RESY and ROSY. 
DE90784886/GAR 052,187 


Software Management Environment (SME) Concepts and 
Architecture. 


COMPUTER PROGRAMMING 


N90-21543/5/GAR 050,368 
Curvature Continuity of Cubic Bezier Curves in the Solid 
pony Aerospace Research Tools Design Software. 
N90-21554/2/GAR 


051,025 
Consolidated 


nt Fire Model (CCFM) ce i 
Code Application CCFM. Vents - Part 1: Physical Basis. 
PB90-250192/GAR 

Consolidated 
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Fire Model (CCFM) Computer 
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FM. Vents - Part 2: Software Refer- 
Consolidated Com; 
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Code Application 
and 


Fire Model (CCFM) Computer 
FM. Vents - Part 3: Catalog of Algo- 

rithms Subroutines. 

PB90-250218/GAR 

Consolidated Com; 

Code 


050,663 

Fire Model (CCFM) Computer 

——- FM. Vents - Part 4: User Reference 

PB90-250226/GAR 050,664 

COMPUTER ARCHITECTURE 

Portable Courseware Architecture. 

AD-A222 797/3/GAR 
Computer for Low Contest-Switch Time. 

AD-A222 883/1/GAR 050,951 


Security Profile poo genated (SPI) for the VMS operating 
system requirements tions document. 
DE90010680/GAR 051,007 


SPI/VMS user manual. Version 1.0. 
DE90010693/GAR 051,008 


—_— user manual: Security Profile Inspector. Ver- 
5E90011503/GAR 051,085 


050,969 


Dataflow Graphics Workstation. 
PB90-251745/GAR 
COMPUTER CALCULATIONS 
Current status of uncertainty analysis methods for com- 


= models. 
'90777717/GAR 051,013 


COMPUTER CODES 
LLUVIA: A program for one-dimensional, steady-sta 
flow through partially saturated porous media. 
DE90010300/GAR 052,659 


COMPUTER COMMUNICATIONS 


Support for Parallel Computation. 
rot ory 072/0/GAR 


COMPUTER COMPATIBLE TAPES 


eases licensee teleaan a eed 
Sensores Remotos Aplicado 
Dail image Processing by Remote Sensors App 


Geology). 
N90-21456/0/GAR 
COMPUTER FILES 
Directory oom 
Obtaini 
PB90-1 5 Gan 


COMPUTER GRAPHICS 
Dataflow Graphics Workstation. 
PB90-251745/GAR 
Post Script Code for Grey-Scaled Displays. 
PB90-252081/GAR 
Vidareutveckling av Grada: Klippning, 
och beer ene | (Further Development 
a Input). 


050,958 


051,040 
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umns Including a Graphical Interface. 
P390-255639 GAR 


COMPUTER NETWORKS 
Efficient At-Most-Once Messages Based on Synchro- 


nized Clocks. 
AD-A223 004/3/GAR 051,078 


Graph Structure Model 
DE90008945/GAR 


COMPUTER PROGRAM DOCUMENTATION 
Documentation for Real-Time Performance Benchmarks 


for Ada. 
AD-A223 154/6/GAR 050,991 


COMPUTER PROGRAM RELIABILITY 
Generalization in the Presence of Free Variables: a Me- 
chanically-Checked Correctness Proof for One - 
AD-A222 681/9/GAR 

identification of Software Failure Regions. 

AD-A223 058/9/GAR 


050,873 


050,999 


050,974 


Knowledge Based Quality Assurance Tools. 

AD-A223 064/7/GAR 050,975 
Approximate Confidence Regions for the Parameters of 
Three Software Reliability Models. 

PB90-252693/GAR 051,041 

COMPUTER PROGRAM VERIFICATION 
Formal Specification and Verification Method for the Pre- 

ion of Denial of Service in Ada Services. 
AD-A222 638/9/GAR 050,963 

COMPUTER PROGRAMMING 
Innovative Design Systems: Where Are We, and Where 
Do We Go from Here. 
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tion and bag cp Method for the Pre- 
vention of Denial of Service in Ada Services. 

AD-A222 638/9/GAR 050,963 
Place/Transition Nets with Debit Arcs. 

AD-A222 724/7/GAR 050,968 


of = Use of Ada in Trusted Computing Bases 
(TCBs) to be Certified at, or Below, the B3 Level. 
AD-A223 067/0/GAR 050,977 


bw yo! Guideline for Ada Real-Time Software. 
AD-A223 2/GAR 050,982 


Issues Involved in Developing Ada Real-Time Systems. 
AD-A223 156/1/GAR ” 1050, 


Ada 9X Project Report: Ada 9X Revision Issues. Release 


2. 
AD-A223 166/0/GAR 050,994 
aa Partitioning and Optimizing SISAL Compiler. Re- 


vision 1. 
DE90010679/GAR 051,006 


tion of JAC3D on the NCUBE/ten. 
90011472/GAR 051,012 


Maintenance = Reuse-Oriented Software Development. 
N90-21531/0/GAR 051,014 


Integrating Automated for a Software Manage- 
ment into the TAME System. 
N90-21532/8/GAR 051,015 


Annotated Bibliography of Software Engineering Labora- 


tory Literature. 
N90-21536/9/GAR 051,018 


Collected Software Engineering Papers, Volume 7. 
N90-21537/7/GAR 051,019 


Evolution of Ada Techi in the Flight Dynamics 
Area: Implementation/Testi = Rye Hey 
N90-21539/3/GAR 050,365 


Collected Software Engineering Papers, Volume 6. 
N90-21540/1/GAR 051,021 


oo Testing of a Production Ada (Trademark) Project: 


Grody Study. 
N90-21541/9/GAR 050,366 
Evolution of Ada Technology in the Flight Dynamics 


Area: Design Phase A\ 
N90-21542/7/GAR 050,367 


Software cee, Environment (SME) Concepts and 


Architectur: 
N90-21 543/5/GAR 050,368 
Implementation of a Production Ada Project: The Grody 


Study. 
N90-21544/3/GAR 050,369 


Software oo ny be eed (SEL) Database Organi- 
zation and User’s Guide. 
051,022 


N90-21545/0/GAR 
Architecture | nt Environment for Developing 
051,024 


independe’ 
Engineering Software on MIMD Computers. 
N90-21553/4/GAR 
roe | ing Virtual Synchrony in Distributed Systems. 
N90-21555/9/GAR vied “i 051,026 
Semi-Automatic Parallel Program Generation for Distribut- 
ed- Machines. 

051,042 


‘Memory 
PB90-252784/GAR 


Fourth Generation Software Tools for Prototyping. 
PB90-254558 051,046 


COMPUTER PROGRAMS 
Air Force ———— for Predicting Aircraft Noise Around 
oe Exposure Model (NOISEMAP). User’s 
AD-A223 162/9/GAR 051,489 


MINISIS Users’ Group, Meeting: Proceedings. 
MIC-90-03208/GAR 051,802 


Structural hone | of Select Fiber Composite Structures. 
N90-21137/6/GA 051,929 


Computational Structural Mechanics Testbed Generic 
Structural-Element Processor Manual. 
N90-21410/7/GAR ‘oni 


Collected Software Engineering Papers, Volume 
N90-21537/7/GAR 7 o8 1,019 


Lessons Learned in the Transition to Ada from Fortran at 


NASA/Goddard. 
N90-21538/5/GAR 051,020 


of Computer Software: A Practical Approach to 


Sotaning ining Federally-Developed Computer Programs. 
PB90-1 EO/GAR 051,028 


COMPUTER SCIENCE 


ing Theory of Average-Case 
AD Ales 8217 GAR 


COMPUTER SECURITY 
SPi/UNIX user manual: Security Profile Inspector. Ver- 


sion 1.2. 

DE90011503/GAR 051,085 
COMPUTER SOFTWARE 

Directory .- 
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Complexity. 
051,074 


Software: A Practical Approach to 
Computer Programs. 
051,028 
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Code Application M. Vents - Part 2: Software Refer- 
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COMPUTER SYSTEMS DESIGN 
= a. of a Production Ada (Trademark) Project: 


N90-21541 jorGAR 050,366 


Evolution of Ada Technology in the Flight Dynamics 
Area: Design Phase Analysis. 
N90-21542/7/GAR 050,367 
COMPUTER SYSTEMS HARDWARE 
JRC (Japan Radio Co.), Review, No. 28. 
PB90-250283/GAR 
COMPUTER SYSTEMS PERFORMANCE 
Strategies for Concurrent Processing of Complex Algo- 
rithms in Data Driven Architectures. 
N90-21535/1/GAR 051,017 


om Testing of a Production Ada (Trademark) Project: 


rody 5 
N90-21541/9/GAR 050,366 
aay TECHNIQUES 
it of Microcomputer-Based Mental Acuity 
Toots for Repeated-Measures Studies. 
N90-21521/1/GAR 052,224 
COMPUTER VISION 
Performance of multiple tasks by an autonomous robot 
—e and ultrasound sensing. 
10719/GAR 051,848 
ae A ee Architecture for Integrated Vision Sys- 
lems 2: s and Performance Evaluation. 
NOO-21 55 1S/GAR 51,068 


COMPUTERIZED CONTROL SYSTEMS 
DOE requirements for the next generation controller. 
DE90010288/GAR 052,395 
Hierarchical - to large space structure control. 
DE90010681 053, 
COMPUTERIZED SIMULATION 
Development of Membrane Process for Carbon Dioxide 
Separation from Diving Atmosphere. 
AD-A222 606/6/GAR 050,619 
Molecular Dynamics Study of the Effect of Temperature 
on the Structure and Dynamics of Water between Pt 


Walls. 

AD-A222 627/2/GAR 050,759 
Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 1. 
California Coastal Commission’s 1986 Certified Land Use 


Plan and et Alternative. 
AD-A223 240/3/GAR 052,824 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 2. 

inal Landmark's Proposed Secondary Alternative ‘The 


e Plan 
AD-A223 | 241/1/GAR 052,825 


New ‘coach in ultrapurification of coal by selective 
flocculation. Quarterly report. 

DE90011036/GAR 051,254 
Argonne Utility Simulation model: An analysis tool for 
evaluating energy and environmental strategies. 
DE90011091/GAR 051,418 


Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 


pn of Rheological Element Method (REM) model 
lor open-pit design optimization. 

MiIC80-08380/CAR 052,541 

Autonomous Integrated GPS/INS Navigation Experiment 

for Omv. Phase 1: Feasibility Study. 

N90-20969/3/GAR 053,293 

Fiber Pushout Test: A Three-Dimensional Finite Element 

Computational Simulation. 

N90-21131/9/GAR 051,827 

MECCA Program Documentation. 

N90-21477/6/GAR 052,786 


Representations of Rotations and Tectonic Plate Mo- 


tions. 

PB90-248972/GAR 052,476 

Role of Met 

PB90-252800/GA 
COMPUTERS 

Exact Results for the Structured Liquid-Solid Interface. 

AD-A222 762/7/GAR ae 767 


Technical publication transfer test with Boei 
Services: MIL-M-28001 (SGML) and MIL-D-2! 
report. 


050,662 


050,957 


i 


in Agriculture. 
050,478 


50 Gese | | 
051,083 


(IGES). Quick short test 
DE90010173/GAR 


Overview of European Technology in Computers, Tele- 


communications, and Electronics. 
PB90-215773/GAR 

CONCRETE PAVEMENTS 
Recycling of Portland Cement Concrete Pavements. 
PB90-255597/GAR 050,869 


Effectiveness of Membrane Curing Compounds for Port- 
land Cement Concrete Pavements. 
PB90-255621/GAR 050,872 


CONCRETE SLABS 
Demountable Construction Analysis of the Behaviour of a 
ee Prestressed 


051,086 


PB90-255118/GAR 


CONCRETES 

Stre anal of Weeks Island bulkheads. 
DE90010167/GAR 051,266 
Utilization of Newfoundland aggregates to produce con- 
crete for offshore structures. 

MIC-90-03379/GAR 052,826 
Bond Stress-Slip Relationship at Very Low Temperatures. 
Part 1. Experimental Results. 

PB90-247867/GAR 050,856 


Effects of Mineral By-Products on the Frost-Resistance 


of Concrete. 
PB90-249947/GAR 050,858 


Methoden der Mikrobiologischen Materialpruefung: Beton 
= Methods of Testing of Materials: Con- 


te). 
P1590.250507/ GAR 050,859 


Cementsortens Inverkan pa Betongs Frostbesta = 
(Importance of Cement Composition on the Salt- 
Resistance of Concrete). 
PB90-252941/GAR 050,860 
CONCURRENT DESIGN 
Constraint epee | and Planning in Concurrent 
AD-A222 687/6/GAI 
CONCURRENT ENGINEERING 
poo of Various Methods Used in Support of Con- 


AD-AzDD 19/0/ GAR 050,307 
Cometios So ery an nee pees and 
istics Support al ncurrent ineering. 
AD-A222 714/8/GAR ia 053,914 

CONCURRENT PROCESSING 
rent Processing: A Dynamic Approach to 
Heterogeneous Parallelism. 
AD-A222 798/1/GAR 050,949 
Strategies for Concurrent Processing of Complex A 
rithms in Data Driven peltachaes. ” 
N90-21535/1/GAR 051,017 


How to Share Concurrent Wait-Free Variables. 
PB90-251711/GAR 051,036 


Branching Time and Abstraction in Bisimulation Seman- 
tics (Extended Abstract). 
PB90-251737/GAR 051,064 


Towards a Py vet of (Self) Applicative Communicating 

Processes: A Short Note. 

PB90-251752/GAR 051,038 
CONDUCTIVITY 

Electrochemical, in situ Raman cng and Con- 


ductivity Studies of Polypyrrole Incorporating Large Size 
Anions: Conducting Nature of Reduced Form. - antes 
81 


AD-A222 739/5/GAR 
CONFERENCES 
Joint University Program for Air Transportation Research, 


1988-1989. 
N90-20921/4/GAR 050,403 


Proceedings of the 13th International Congress on Instru- 
mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 


NASA/DOD Controls-Structures Interaction Technology 


1989. 
N90-21062/6/GAR 053,206 
nao ga of the Third Infrared Detector Technology 


Workshop. 
N90-21313/3/GAR 050,518 


CONFIGURATION MANAGEMENT 
Aeropropulsion Facilities Configuration Control: 
dures Manual. 
N90-21399/2/GAR 
CONFORMAL MAPPING 
Infinitely Differentiable and Gevrey Vectors for Represen- 


tations. 
PB90-253048/GAR 052,069 


CONICAL BODIES 
Discrete-Vortex Model for the Symmetric-Vortex Flow on 


Cones. 
N90-20946/1/GAR 050,339 


CONIFERS 
Experimentelle Untersuchungen der LIS zur Aufklaerung 
moeglicher Ursachen der neuartigen Waidschaeden. (Ex- 
perimental studies by LIS for the purpose of investigating 
the possible causes of the recent forest decline). 
DE90785003/GAR 052,412 
CONJUGATE GRADIENT METHOD 
pe og 3 Gradient Methods for Constrained Least 


bee Problems. 
A222 706/4/GAR 052,046 


CONSERVATION 
Evaluation of Wetland Mitigation Projects (EvaWetMit). 
PB90-256595/GAR ae py 
CONSERVATION EQUATIONS 
Fundamentals of Enclosure Fire ‘Zone’ Models, 1989. 
PB90-254855 050,651 
CONSERVATION LAWS 


Finite Element —— for Hyperbolic Conservation 
Laws with Forci ‘erms. 
053,171 


050,653 


051, 


Proce- 
050,588 


N90-21595/5/GAR 





ee 

ieneral Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix F. Regional 
aoe and Financial Analysis. 

A223 137/1/GAR 050,851 
Hierarchical ch to large space structure control. 
DE90010681 R - 053,248 

CONSTRUCTION MATERIALS 
Bromateri : Rapport fran ett Seminarium i aoe 
ing 12-13 | 1989 ( Material Exhibition: Report 
from a Seminar Held in Linkoeping (Sweden) on April 12- 


13, 1989). 
PB90-256173/GAR 050,875 
CONSTRUCTION SITE TRAFFIC CONTROL 
Construction Costs and Safety Impacts of Work Zone 
Traffic Control Strategies. Volume 1. Final Report. 
PB90-246778/GAR 053,339 
Construction Costs and Safety Impacts of Work Zone 
Traffic Control Strategies. Volume 2. Informational Guide. 
PB90-246786/GAR 053,340 
CONSUMER PROTECTION 
Risicobeheersing Le. prey a Ly ttn op y (Risk 
Management as cl mmodity 
PB90-249038/GAR 050,674 
CONTAINERS 
pmo Testing of the Combat TALON I! Video Dis- 


play Unit Container. 
AD-A222 610/8/GAR 052,304 


Performance Oriented Packaging Testing of Fiberboard 
Container, PPP-B-636. 
AD-A222 748/6/GAR 051,798 


Qualification Testing of the Combat Talon II Video Dis- 


play Unit Container. 
Ro A223 266/8/GAR 052,360 


Selection criteria for container materials at the proposed 


Yucca Mountain high level nuclear waste reposit 
bES0010686/ GAR” 906 052,664 


CONTAINMENT (GENERAL) 
Field Evaluation of the Quality of Effluent from Confined 
Areas: Supplemental Study - 


fon Ship 
AD-A223 057/1/GAR 051,685 


CONTAMINATION 
Fe ly Induced Optical Contamination from Or- 
pow UL rusters. 
AD-A223 112/4/GAR 053,263 
Initial inverse calibration of the ground-water flow model 


for the Hanford unconfined aquifer. 
DE90008224/GAR 051,687 


Remedial Action Assessment System (RAAS): Evaluation 
of selected feasibility studies of CERCLA hazardous 
waste sites. 

DE90010313/GAR 051,552 


Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 
DE90011116/GAR 051,453 


CONTEXT FREE LANGUAGES 
Fast Parallel R nizer. 
PB90-250911/GAI 


CONTEXT SWITCHES 
Computer for Low Contest-Switch Time. 
AD-A222 883/1/GAR 


CONTINENTAL CRUST 
Priorities for a national program of continental drilling for 
DE90010508/GAR 052,512 
Mineral resources: Research objectives for continental 
scientific Ceoye 
DE90010511/GAR 052,513 
CONTINENTAL SHELVES 


Wind and Wave eer on the New England Shelf, 
1 3 


May 1987 - August 
AD-A223 051/4/GAR 052,780 


Surface and Bottom Temperature Distribution for the 
inental Shelf. 


Northeast Conti 
PB90-252172/GAR 052,817 


CONTINUOUS SAMPLING 
Air pollution control - manual of continuous emission 
monitoring. Regulations and procedures for emission 


measurements. 
DE90784997/GAR 051,425 


CONTINUUM MECHANICS 
ict Scheme for Systems of Equations Applied to 
Fu Problems of Mechanics of Continua. 
N90-21292/9/GAR 052,900 


CONTOURS 
Inverse Design of Airfoil Contours: Constraints, Numerical 
Method, Foe ray ications. 
N90-20980/0/GAR 050,349 
CONTRACT ADMINISTRATION 
Contractor Program Manager’s Testability/Diagnostics 


Guide. 
AD-A222 733/8/GAR 052,315 


051,031 


050,951 


Independent Research and Independent Exploratory De- 


Pr ; FY¥89 Annual Report. 
AD hoe? 690/ /GAR 052,312 


CONTROL 
Performance problems of dimensional measurement sys- 
tems. 


KEYWORD INDEX 


DE90009975/GAR 


CONTROL EQUIPMENT 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part: 7. " - 
PBS0-238452/GAR 050,692 


High-Resolution Laser Encoder and High Accuracy Index 
Unit as Applications of Laser Encoder. 
PB90-251539/GAR 051,835 


Integrated Dynamic Model of a Flexible Wind Turbine. 
PB90-253907/GAR 051,336 


CONTROL STICKS 

Simulator Comparison of Thumball, Thumb Switch, and 

Touch Screen | Concepts for Interaction with a Large 

Screen kpit Display Format. 

N90-21005/5/GAR 050,410 
CONTROL STRUCTURE INTERACTIONS 

= _— and Control: Analytical and Experimental 

esults. 

N90-21083/2/GAR 053,221 
CONTROL SYSTEMS 

— and Control System for an Autonomous Vehi- 

cle. 

AD-A222 709/8/GAR 052,788 


Study of 3-D Visualization and Knowledge-Based Mission 
Planning and Control for the NPS Model 2 Autonomous 
Underwater Vehicle. 
AD-A223 042/3/GAR 052,790 
Performance experience with radon mitigation systems. 
DE90009236/GAR 051,502 
Design of decoupling for a class of right invertible sys- 
t 


lems. 
DE90010649/GAR 051,052 


Control loop and unit operational realtime modeling on a 
Distributed Control System. 
052,678 


051,836 


DE90011249/GAR 


Single and double reflexion solar radiation concentration: 
contribution to the control and regulation methods for 
facet reflective surfaces. 

DE90784619/GAR 051,371 


CONTROL SYSTEMS DESIGN 
Integrated Structural/Control Design via Multiobjective 
AD AzeS 08: 088/6/GAR 053,246 
Joint University Program for Air Transportation Research, 
988-1989 


1 3 
N90-20921/4/GAR 050,403 


Rule-Based Mechanisms of Learning for Intelligent 
Adaptive Flight Control. 
N90-20939/6/GAR 050,407 


Perspectives on the Use of Rule-Based Control. 
N90-20940/4/GAR 050,408 


Stochastic Robustness of Linear Control Systems. 
N90-20941/2/GAR 050,409 


Human Centrifuge Controller. 
N90-21043/6/GAR 053,295 


NASA/DOD Controls-Structures Interaction Technology 


1989. 
N90-21062/6/GAR 053,206 
Spaceborne Optical Interferometer: The JPL Csi Mission 


Focus. 
N90-21063/4/GAR 053,264 


Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 


Pacoss Program Status and Results. 
N90-21065/9/GAR 053,207 


Controiled Multibody Dynamics Simulation for Large 
Structures 


No0-21068/3/GAR 053,209 


Distributed Finite-Element Modeling and Control Ap- 
proach for Flexible Structures. 
N90-21071/7/GAR 053,211 


Effective Techniques for the Identification and Accommo- 
dation of Disturbances. 
N90-21072/5/GAR 053,212 


Modeling and Control of Flexible Space Platforms with 
Articulated Payloads. 
N90-21073/3/GAR 053,213 


Optimization of the Structural and Control System for Lss 
i jluced-Order Model. 


with Red M 
N90-21075/8/GAR 053,215 


Computational Architecture for Integrated Controls and 
Structures ign. 
N90-21076/6/GAR 053,216 


Controller Reduction for Effective Interdisciplinary Design 
of Active Structures. 
N90-21077/4/GAR 053,217 


pr ae Experience in Simultaneous Control-Structure Op- 


ization. 
N9O-21078/2/GAR 053,218 
ASCIE: An Integrated Reson to Study CSi in Large 
a Optical Systems. 

21082/4/GAR 052,932 
Experimental Evaluation of Active-Member Control of 
Precision Structures. 
N90-21084/0/GAR 053,222 
Controls, Astri , and Structures Experiment in 
Space (CASES). 


053,249 


CONVECTIVE FLOW 


N90-21085/7/GAR 053,223 
Attitude Control Modes for the Mecb Remote Sensing 


Satellites. 

N90-21094/9/GAR 053,254 
General-Purpose Balloon-Borne Pointi System for 
Solar Scientific instruments. ~ 
N90-21219/2/GAR 050,564 


CONTROL THEORY 


AD-A222 597/7/ can 051,051 


Robustness Evaluation of H2 and ee Control 


Theory as Applied to a Transport Air: 
AD-A222 795/7/GAR 050,401 


tion for Critical Variables. 


Joint University Program for Air Transportation Research, 
1988-1989. 
N90-20921/4/GAR 


050,403 


Expert System for Wind Shear Avoidance. 
N90-20938/8/GAR 050,406 
Suboptimal and Hybrid Numerical Solution Schemes for 
Orbit Transfer Manoeuvres. 

N90-21054/3/GAR 053,245 
ee ee CRO Speen Ce ee 


NOO-21073/S/0AR 053,213 
nengpenes Modeling and Analysis of a Space-Truss Arti- 
N90-21412/3/GAR 053,259 
Discrete Time H Infinity Control Problem with Measure- 
ment Feedback. 

PB90-253006/GAR 051,053 
Finite Horizon Singular Time-V: H Infinity Control 
Problem with Preeti ny LeBow 
PB90-253014/GAR 051,054 


Ppodiny ne coi so Amgen 

Linear Time-invariant 

PB90-253519/GAR 051,055 

Another Geometric Method for all Positive 

= Solutions of the fous iccatti Equa- 
051,056 


P890-259527/GAR 
All Optimal Controls for the Singular Linear-Quadratic 
Geometric 


Pho with Stability; Related Algebraic and 
PB90-252535/GAR 

Computation of Optimal Controls for the Se Linear- 
Quadratic Problem That Yield Internal Stability. 
PB90-253543/GAR 051,058 
Bayesian Estimation for Decision-Directed Stochastic 
PB90-253568/GAR 051,059 


Also the Transposed Mixed Sensitivity I(1) -Minimization 
Problem Has a Rational Solution. 
PB90-255829/GAR 051,060 


CONTROLLERS 


Perspectives on the Use of Rule-Based Control. 
N90-20940/4/GAR 


051,057 


050,408 


Human Centrifuge 

N90-21043/6/GAR 053,295 
Effective Techniques for the Identification and Accommo- 
dation of Disturbances. 

N90-21072/5/GAR 053,212 
Computational Architecture for Integrated Controls and 


Structures rege 
N90-21076/6/GAR 053,216 


Controller Reduction for Effective Interdisciplinary Design 
of Active Structures. 

N90-21077/4/GAR 053,217 
Design of a Digital Model Following Controller of Reac- 
tion Wheel bay y 

N90-21093/1/ 053,253 
Electromechanical Actuation for Thrust Vector Control 
Applications. 

N90-21272/1/GAR 053,237 


Low Cost Cogeneration System Controller Development. 
Final Report May 1988-July 1989. 
PB90-247214/GAR 051,224 


— Controller for Active Aeroelastic Controls. 
PB90-255696/GAR 
CONVECTION 
Finite Element ithms for Hyperbolic Conservation 
Laws with Forcing Terms. 
N90-21595/5/GAR 053,171 


Ea ong re of Forced Convection ye oe am © 
ubes Using Staged Tangential Flow Injection. 
Report, June 1987-December 1989. 

PB90-247594/GAR 053,172 


CONVECTION (HEAT TRANSFER) 
) of Mixed Convection in Large Baffled ene 
p> Ander pr and without Internal Heat Sources. (Final 


Report). 
AD-A223 158/7/GAR 052,885 


CONVECTIVE FLOW 
Cost-Effective Strategy for Nonoscillatory Convection 


Without 
N90-21291/1/ 052,899 


October 15,1990 KW-27 


050,413 





CONVECTIVE HEAT oy 

yee pa Nonoscilla co Roy mea Schemes for High- 

Steady Multidimensional Fi 

N90-21570/8/GAR 052,909 
CONVENTIONAL WARFARE 

Strategic Airlift ye after Conventional Armed 

Forces in Europe (CFE) Reductions. 

AD-A222 899/7/GAR 052,330 

Nineties and Beyond. 

AD-A223 248/6/GAR 
CONVERGENT DIVERGENT NOZZLES 

es ow even Four Con- 

AD Ao22 918/5/GAR 052,394 
CONVEX PROGRAMMING 

Polynomial Method of Weighted Centers for Convex 


ae ing. 
PB90-250929/GAR 052,081 


CONVEX SETS 
Dual Ascent Methods for Problems with Strictly Convex 
Costs and Linear Constraints: A Unified Approach. 
AD-A222 834/4/GAR 052,077 


CONVULSIVE DISORDERS 


yey my Aan Workshop on Convulsions and Relat- 
ed Brain Induced by ge pene Agents 


Held in Aberdeen Proving Ground, Maryland on 1-2 Feb- 
tuary 1990. 
AD-A222 912/8/GAR 


COOK OFF 
a. Characterization and Cookoff Behavior of 
ter Compositions Prepared from RDX and Acrylic or 
ey Acetate Dispersions. annie 


052,389 


052,267 


Eye 
N90-21203. 
COOLANTS 


/6/GAR 


Gas ion and behavior in the coolant of the SP- 
100 Nuclear Power System. 

DE90010674/GAR 052,647 
Effects on vapor pressure and heat of vaporization of 
adding the liquid coolant C816 to the evaporative coolant 


-114. 
DE90010894/GAR 052,750 


COOLING LOAD 
po ge ch pp ee and Services on the econom- 
wel Kony Teg i’ Northern Research Lab 5, 
—— and a ne 2 of chilled water with 

three types of ice storage modu 

MIC-90-03390/GAR 051,222 

COOLING PONDS 
State Environmental Policy Act (SEPA) environmental 
checklist form for the closure of the 216-B-3 Pond 


:90008223/GAR 
COOPERATIVE AGREEMENTS 
Involvement of Superfund Program Managers in Super- 


fund Response _— Audits. 
PB90-249731/GAl 051,645 


COORDINATED PROCUREMENT 
National on Scene Coordinator Directory. 
PB90-249509/GAR 

COPOLYMERS 
Solubility Characteristics of a Methacrylate Copolymer. 
AD-A222 938/3/GAR 050,819 
Photoinduced charge separation by polymer-bound chro- 
-_— Progress report, September 1986-December 


DE90010007/GAR 050,748 
Nicalon/Siliconoxycarbide Ceramic Composites. 
N90-21133/5/GAR 


COPPER 
Theoretical Study of Chemisorption of Acetylene on the 
Cu(100) Surface. 
AD-A222 583/7/GAR 050,752 


ic reactivity of thin film crystal surfaces. Final tech- 
July 1, 1984-December 31, 1989. 
050,796 


nical report, 

DE90010579/GAR 

Mechanical properties of Cu/TiB2 multilayer structures. 
DE90010608/GAR 051,973 


ye of the Burgess metal electrical resistivity model 
= ME format and its adaptation to the metal 
DE90010816/GAR 052,013 


Concentrations of metals in Norton Sound seawater sam- 
ae atéios 


051,548 


051,631 


* 051,928 


:90010857/GAR 
Molecular dynamics studies of surface indentation in two 
dimensions. 

DE90010874/GAR 052,014 
Cascade collapse in copper and nickel. 
DE90011115/GAR 


Effect of Cu 2 moments on 
conductivity ‘of YBa20u307. The 


on the super- 
origin of the “linear 
term” in the specific heat; The volume fraction of super- 


conductivity. 

DE90011214/GAR 059,018 
Hydrocarbon-Fuel/Combustion-Chamber-Liner Materials 
NOO21165)7/GAR 051,295 


COPPER ALLOY MF224 
MF224, A New Copper Alloy for IC Lead Frames. 


KW-28 VOL. 90, No. 20 


051,978 


KEYWORD INDEX 


PB90-250564/GAR 
COPPER ALLOYS 
Role of melting temperature on the properties of dis- 


jacement cascades. 
E90011106/GAR 051,976 


Corrosion product identification and relative rates of cor- 
rosion of candidate metais in an irradiated air-steam envi- 
ronment. 

DE90011464/GAR 051,947 
High Temperature Fatigue Behavior of Tungsten Copper 
Composites. 

N90-21138/4/GAR 051,930 


Assessment of the Thermodynamic Properties of Ar- 
senic-Copper Alloys. 
PB90-250002/GAR 052,028 


COPPER ARSENIDES 
—— of the Geena Properties of Ar- 


Allo 
PB90-2 2/GA 052,028 


COPPER BASE ALLOYS 
Corrosion product identification and relative rates of cor- 
rosion of candidate metals in an irradiated air-steam envi- 
ronment. 
DE90011464/GAR 051,947 


COPPER-NICKEL ALLOYS 
Erosion of nickel aluminide. 
MIC-90-03374/GAR 


COPPER OXIDES 
Cation and anion tracer diffusion in YBa2Cu30(7-deita). 
DE90009708/GAR 052,995 


Use of curium as a rare earth substitute in high (Tc)-relat- 


ed compounds. 

DE90009724/GAR 052,997 

Thermal and phase analysis of YBa(sub 2)Cu(sub 

— 7-x) powder compacts with organic acid addi- 
es. 

DE90010142/GAR 051,883 


Synthesis of superconducting phase-pure YBa2Cu408. 
DE90010455/GAR 053,002 


Transverse- and zero-field (mu)SR (muon-spin-rotation) 
investigation of magnetism and superconductivity in Y(1- 
x)Pr(x)Ba2Cu307. 
DE90010597/GAR 053,006 


Superconducting thin films of YBaCu oxides prepared by 
MOCVD. 


DE90011109/GAR 053,013 


—_ growth of superconducting films of Bi-Sr-Ca-Cu-O 
netron sputtering. 
053,015 


052,030 


052,022 


DE o11961/GAR 
High Tc oxide solid state reaction kinetics via complex 


im eC 
DE90011178/GAR 050,803 


Effect of of 2+ ) ma ry moments on the super- 
conductivity of YBa2Cu307: The origin of the “linear 
term” in the specific heat; The volume fraction of super- 


conductivity. 

DE90011214/GAR 053,018 

Rapid thermal processing of high temperature supercon- 

ducting fiber. 

DE90011236/GAR 053,020 
CORIUM 

Thermal behavior of cohesive debris beds in a degraded 

nuclear reactor. 

DE90010934/GAR 052,649 
CORNEA 

jo ga of the Photopic ERG Using Lower Eyelid Elec- 


AD-Az22 617/3/GAR 052,211 


CORONAL LOOPS 
VLA Observations of the Coronal Plasma. 
N90-21711/8/GAR 

CORRELATION 
Book Review, on ‘Correlation Theory of stationary and 
Random Functions’. 
AD-A222 646/2/GAR 052,090 

CORRELATION COEFFICIENTS 
Review and Statistical ae of the Ultrasonic Velocity 
Method for Estimating the Porosity Fraction in Polycrys- 
talline Materials. 
N90-21402/4/GAR 051,898 


CORRELATORS 
Analog Taran Four-Channel, 
Correlator. 
Pc 9/6/GAR 


ae of Aluminum Alloys by IRFNA. 
AD-A223 011/8/GAR 


050,527 


40-Ms/s 
051,113 


128-Sample, 


051,941 
of Leaking Tray Packs. 


Metallurgi 
AD- 157/9/GAR 
Corrosion and Stress Corrosion of Aluminum-Lithium 


051,942 


Alloys. 
{AD-POOS 925/3/GAR 051,943 


Fatigue, Fracture Mechanics and Corrosion Properties of 
Some Aluminum-Lithium Alloys. 
AD-P005 928/7/GAR 051,998 


jluctuations Associated with Localised Corrosion: 
Mechanistic Studies of the Early hella 
Stress Corrosion Cracking of Stalhless 


N90-21159/0/GAR 051,949 


Corrosion Protection of 6061-T6 Aluminum by a Polyure- 
thane-Sealed Anodized Coat. 
N90-21191/3/GAR 051,952 


Wechselwirkung von Phenoi- und Epoxydharzklebstoffen 
mit einer Modell-Aluminiumoberflaeche. (Interface chem- 
istry of phenolic and epoxy adhesives with a model alu- 
minium surface). 
TIB/B90-81192/GAR 050,811 
CORROSION INHIBITION 

Corrosion Protection of Metal Matrix Composites. 
AD-A222 951/6/GAR 051,940 


Magnesium Alloy Technology for Aerospace Applications. 

AD-P005 941/0/GAR 052,005 
CORROSION MECHANISMS 

Final Response to BDAT Related Comments Document: 

D002. Volume 1-C. 

PB90-234527/GAR 051,615 
CORROSION PREVENTION 

Corrosion Protection of 6061-T6 Aluminum by a Polyure- 

thane-Se: nodized Coat. 


aled A 
N90-21191/3/GAR 051,952 


CORROSION RESISTANCE 

Cementsortens Inverkan pa Beto’ Frostbesta 

———— of Cement Composition on the Sait- = 

esistance of Concrete). 

PB90-252941/GAR 050,860 
COSMIC DUST 

Cosmic Dust Collection Facility: Scientific Objectives and 

Programmatic Relations. 

N90-21098/0/GAR 053,226 
COSMIC GAMMA BURSTS 


X-ray observations of gamma-ray burst sources. 
TIB/B90-81196/GAR 


COSMIC PROTONS 
Ultrahi particle flux from cosmic strings. 
DESO 1128/GAR nes 
COSMOLOGICAL MODELS 
Gravitational effects of global textures. 
DE90011130/GAR 
COSMOLOGY 
False vacuum decay in Jordan-Brans-Dicke rr 
DE90011125/GAR 
COST EFFECTIVENESS 
Cost-Effective Strategy for Nonoscillatory Convection 


Without Clippii 
N90-21291/1/GAR 052,899 


COST ESTIMATES 
Concept for Integrating Computer-Aided Drafting and 
— with Cost Enginsering and Specification Prepara- 
ADA223 150/4/GAR 


Costs 


Compendium of GAO's Views on the Cost Saving Pro- 
Is of the Grace Commission. Volume 2. Individual 


issue Analyses. 
AD-A222 957/3/GAR 050,323 
User Fees and Program Costs in Marine Corps Child 
Care Centers. ” 
AD-A223 252/8/GAR 052,359 
COTE D’IVOIRE 
—— the Determinants of Household Welfare in 


le d'ivoire. 
PB00.246878/ GAR 050,684 


COTTON 
Government Intervention in Pakistan’s Cotton Sector. 
PB90-246836/GAR 050,434 


World Cotton Situation, July 1990. 
PB90-257510/GAR 

COUPLING (INTERACTION) 
Investigation of OBS Bottom-Coupling Characteristics 


and Excess Noise. 

AD-A222 971/4/GAR 052,809 

Resonant Coupling th h a Slot to a Loaded Cylindrical 

Cavity - Experimental Results. ™ 

AD-A223 000/1/GAR 051,196 
COURSES (EDUCATION) 

Applied Mathematical Modules for Use in a Linear Alge- 


bra Service Course. 

AD-A222 814/6/GAR 052,048 
COVALENT BONDS 

Covalent Effects in Molecule-Surface Charge Exchange: 

O2 ON Ag(111). 

AD-A222 676/9/GAR 050,762 
CRACK INITIATION 

Combined Effect of Matrix Cracking and Stress-Free 

Edge on Delamination. 

N90-21126/9/GAR 051,927 

Micromechanics Analysis of Space Simulated Thermal 

Deformations and Stresses in Continuous Fiber Rein- 


forced Com es. 
N90-21140/0/GAR 051,931 


CRACK PROPAGATION 
Engineering Fracture Mechanics. 
AD-A222 699/1/GAR 


050,530 


053,131 


053,133 


051,810 


050,460 


053,032 





pa a ol re o. of Neue Material Strength 
ness on Crack Gi 
053,037 


AD-AZ2S 189/2/GAR 
Fatigue crack coe ag in austenitic stainless steels at 


Dee801 15977 GAR 051,963 


Three-Dimensional Elastic-Plastic Analysis of Shallow 
Cracks in Single-Edge-Crack-Tension Specimens. 
N90-21130/1 IGAR 051,965 
Compendium of Sources of Fracture Toughness and Fa- 
tigue Crack Growth Data for Metallic Alloys, Part 4. 
N90-21164/0/GAR 052,025 


Fracture Toughness and Crack Growth of Zerodur. 
N90-21187/1/GAR 051,897 
NASA Airframe Structural Integrity Program. 
N90-21422/2/GAR ie 050,399 
Evaluation of the Pressure Proof Test Concept for Thin 
Sheet 2024-T3. 
N90-21424/8/GAR 050,400 
Useful Lifetime Prediction Software for Plane Semi- 
Cracks in 3-D Solid Configurations. 
PB90-252677/GAR 

CRACKING (FRACTURING) 
Time-Dependent Shear Transfer in Cracked Reinforced 


Concrete. 
PB90-248279/GAR 050,857 


CRACKS 
Micromechanics of Size Effect in Failure Due to Distribut- 


ed ing. 
AD-A223 211/4/GAR 051,875 


Fatigue and Fracture Behavior of a PM AI-Li Alloy. 

AD-P005 929/5/GAR 051,999 

Use of neutron diffraction in determining strains in high- 

temperature —-s composites. 

DE90010404/ 052,999 

Metallurgical investi —¥ of main steam line weldment 

cracking, Lakeview 

MIC-90-03531 YGAR 051,223 

Three-Dimensional Elastic-Plastic Analysis of Shallow 

Cracks in Si Edge-Crack-Tension Specimens. 

N90-21130/1/GAR 051,965 
CRANES (HOISTS) 

Stiffness Study of a Parallel Link Robot Crane for Ship- 

building Applications. 

PB90-254475 052,804 
CREDIT 

Agricultural Credit Corporation of Saskatchewan: Annual 


— 1988-89. 
MIC-90-03455/GAR 050,425 


Liquidity Constraints and the Keynesian Corridor. 
PB90-249244/GAR 

CREEP PROPERTIES 
Titanium Aluminides: Processing, Properties and Poten- 


tial. 
N90-21158/2/GAR 052,023 


CREOSOTE 
Best Demonstrated Available Technology (BDAT) Back- 
ind Document for Wastewater Treatment Sludges 
jenerated in the Production of Creosote K035. 
PB90-234402/GAR 051,604 
CRESOLS 
Interactive chemistry of coal-petroleum processing. Quar- 
terly report, December 16, 1989-March 15, 1990. 
DE90009794/GAR 051,265 
— of jet fuels from coal derived liquids. Volume 
6, Preliminary of upgrading alternatives for the 
Great Plains liquid by-product streams: Interim report, 
March 1007-February 1988. 
DE90011005/GAR 051,248 
Production of jet fuel from coal-derived liquids. Report 
eSS second quar- 


051,249 


051,982 


050,705 


CRITICAL CURRENT 
Proposed Si on the Effect of Sampling Bonding Tech- 
niques on the Measured Critical Current of Nb3Sn Super- 


PB90-254608 053,027 


CRITICAL FREQUENCIES 
Distribution of the Daily foF2 about the Monthly Median. 
PB90-252404/GAR 050,546 
CRITICAL IONIZATION VELOCITY 
SR90, Strontium Shaped-Charge Critical lonization Veloc- 


Experiment. 
Noo-21606/ 0/GAR 050,544 


CRITICAL POINT 
Critical Point Wetting Drop Tower Experiment. 
N90-21208/5/GAR 

CRITICALITY 
Executive summary: Reactor critical benchmark calcula- 
tions for bu credit applications. 
DE90010315/GAR 052,760 


Criticality experiments with neutron flux traps containing 


DE90010319/GAR 052,747 


Itural Yield E: of Sugarcane Based 
Agricu stimation ine on 
Agrometeorological-Spectral Model. 


050,805 


KEYWORD INDEX 


N90-21441/2/GAR 050,463 
Knowledge-Based Information Based for Crop Area Esti- 


mation. 
N90-21444/6/GAR 050,464 


Estimativa DA Produtividadedo Trigo Atraves de Radio- 

metria de Campo (Wheat Productivity Estimate Through 

Field Radiometry). 

N90-21460/2/GAR 050,468 
CROP INSURANCE 

——— Crop Insurance Corporation: Annual report 


1988-89. 
MIC-90-03466/GAR 050,427 


Prince Pony Island Crop Insurance Agency: Annual 


MIC -90-03508/ iGAR 050,430 


CROP PRODUCTION 
Drainage, Bearing Capacity and Yield Comet on Low 
Moor Peat Pashee Soils in the Netherlands. 
PB90-252826/GAR 052,598 
CROP ROTATION 
eee of crop rotation for sustainable agriculture in dry- 
farming. 
MIC-90-03503/GAR 050,454 
CROSS-LINKING 
Utilization of polymer viscoelastic properties in acoustic 
wave sensor lications. 
DE90010534/GAR 050,838 
CRUSTACAE 
Life History and Harvest Summaries for Selected Inverte- 
brate Species mtg Bo the West Coast of North 
America. Volume 2. Cephalopods and Crustacea. 
PB90-246695/GAR 052,777 
CRYOBIOLOGY 
Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 
CRYOGENIC DEVICES 
Cryogenic Engineering Conference/International Cryo- 
nic Materials Conference: Trip report, 1989. 
IC-90-03523/GAR 053,025 
CRYOGENIC FLUID STORAGE 
Liquid Transfer Cryogenic Test Facility: Initial Hydrogen 
and Nitrogen No-Vent Fill Data. 
N90-21295/2/GAR 052,901 
CRYOGENICS 
Fracture Toughness and Failure Mechanisms in Commer- 
cial 2091 A1-Li Sheet at Cryogenic Temperatures. 
AD-A222 803/9/GAR 051,988 


Fatigue crack propagation in austenitic stainless steels at 
—- temperatures. 

DI 11597/GAR 051,963 
Liquid Transfer Cryogenic Test Facility: Initial Hydrogen 


and Nitrogen No-Vent Fill Data. 
N90-21295/2/GAR 052,901 


CRYOPUMPING 
Basg Thermomechanical Pump Helium 2 Transfer Tests. 
N90-21097/2/GAR 053,266 
CRYSTAL DEFECTS 
Defects Associated with the Incorporation of Germanium 
in Gallium Arsenide. 
AD-A222 953/2/GAR 052,990 
ow defect imaging in the high resolution SEM (scan- 
electron micri 
DE 10712/GAR 053,010 
Etude par Topographie aux Rayons-X Coe en Temps 
Re sin re Resolved & Kabat my 
esonators Usi ime- “ray 
PB90-250325/GAR 052,876 


CRYSTAL GROWTH 
Frequency-Domain Analysis of Time-Dependent Reflec- 
tion High-Energy Electron Diffraction Intensity Data. 
AD-A222 828/6/GAR 052,986 
International Conference on Low-Energy Dislocation 
ge Held in Charlottesville, Virginia on August 13- 


1989. 
AB.AD22 887/2/GAR 052,988 


Gordon Research Conference on Crystal Growth pn ny 
AD-A223 218/9/GAR 


CRYSTAL LATTICES 
N15 NMR Charaterization of Multiple tal Forms and 
Phase Transitions in Polyundecanamide ( 11). 
AD-A223 200/7/GAR 050,827 


CRYSTAL OSCILLATORS 
- Speed Welding Head for Hermetic Sealing. 
PB90-251497/GAR 


CRYSTAL STRUCTURE 
High-Pressure Moessbauer Study of SnSe. 
AD-A222 773/4/GAR 


Transition-Metal Derivatives of Phosphi 
X-Ray Crystal Structures of 
N3PSCI4PhPPh2. Cr(CO)5, 
N3P3CI4PhPPh2.Ru3(CO)11. 

AD-A222 791/6/GAR 050,726 


Synthesis, Structure, and Reactivity of a Zirconocene 


Complex of lobutene. 
AD oes eS S/GAR 050,740 


Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 
phase behaviour and stoichiometry. 


051,168 


052,985 


inophosphazenes: 
ence 


CYCLO PENTADIENE COMPOUNDS 


DE90767905/GAR 


CRYSTALLINITY 

LaRe TPI 1500 Series Polymers. 

N90-21129/3/GAR 
CRYSTALLIZATION 

LaRe TPI 1500 Series 

N90-21129/3/GAR 
CRYSTALLOGRAPHY 

N-Alk IN’. 

AD- 016/7/GAR 


053,022 
050,840 
050,840 


050,733 


Adsorption of Pyridine at the Au(110) - Solution Interface. 
AD-A223 065/4/GAR 050,781 


CUES 
Stereopsis Cueing Effects on Hover-in-Turbulence Per- 
formance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 
CULICIDAE 
— Influence on Man-Biting Rates at a Malarious Site 


Palawan, OAR 
AD-A222 727/0/GAR 051, se 
Malayi’ Infected 


Detection of ‘ Mosquitoes with 
ies Specific Probe pBm 15, Ce en 
A222 769/2/GAR 052,199 


CULTIVATION 
Prediction of Pees and yey Data in De- 
pendence on and Drainage Conditions. 
Peoo 252007 /Gan 050,479 
CULTURAL ene ee 


Close out report tions on the 
Savannah = Site, Seo, South Carpi — 
DE90009735/GAR 050,584 


eines nae management pian of the Savan- 
nah River Archaeological Research Program. 
DE90009736/GAR “—— 


Technical synthesis of prehistoric archaeological investi- 

aed ba, <r englman Aiken and Barnwell 
inties, South Carolina. 

DE90009737/GAR 050,586 


Environmental Review of Potomac Electric Power Com- 
—_ Proposed Staton H Element |. 
90-247552/GAR 051,761 


CULTURED CELLS 
Morphologic Plasticity and Periodicity: Porcine Cerebral 
Mi Cells in Culture. ene 
161 


licrovascular 

AD-A222 967/2/GAR 

Cultures de Cellules Neuronales et Gliales: Systeme 

— dans |’Etude Poh. des Canaux Na 

System tor (Neuronal and 7 Na Voiage 3 A Model 

Canals and Muscarinic Cholinergic Receptors) 

PBe0-25221 4/GAR 
CURARE 

Mass-Screening of Curarimimetric Neurotoxin Antago- 

AD-A222 729/6/GAR 052,265 
CURING AGENTS 

Effectiveness of Membrane ing Compounds for Port- 

PB90-255621/GAR 050,872 
CURIUM CUPRATES 

ho galas, 

DE90009724/GAR 052,997 
CURIUM OXIDES 

pn gilaaaasaaagaaaaaa ata areas 

DE90009724/GAR 052,997 


CURRENT DENSITY 


Observations of Atmospheric Electricity, 1988. 
N90-21499/0/GAR 


CURVATURE 
Coseane Custnty @ Otte Gabe Cone Se ane 
pony Aerospace Research Tools Design Software. 
N90-21554/2/GAR 


051,025 
CUSTOM RATES 


Custom rates survey: Grain harvesting operations, 1989. 
MIC-90-03594/GAR 050,428 


CYCLIC LOADS 
Evaluation of a Method of Reconstituting Fatigue Loading 
from Rainflow i 
AD-A222 664/5/GAR 050,384 


Characterization — Co. Processes in Tungsten 
N90-21 123/6/GAR ns 051,924 


te Interlock and Dowel Action under Monotonic 
PB90-248261 /GAR 052,828 
Seismic Performance of 1/3 Scale Post-Tensioned Pre- 
cast Beam-Column Connections. 
PB90-254434 050,660 


CYCLO PENTADIENE COMPOUNDS 
b Electron-Deficient Monocyciopentadienyl 


Chemistry 
am re: of the Early Transition Metals. 
PB90-251463/GAR 050,743 
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"52,128 


050,575 





CYCLOALKANES 
Perfluorocarbon tracer transport and dispersion experi- 
ment in the North Sea Ekofisk oil field. Revision. 
DE90011000/GAR 052,457 
CYCLOBUTANES 
Composite Materials with Improved ies in Com- 
. of 3- aeaiiene 1, 1-Dichlorosilacycio- 
and 1,1-Dichlorosilacyclopent-3-ene. 
AD-A222 615/7/GAR 050,722 
CYCLOBUTENES 
Synthesis, Structure, and Reactivity of a Zirconocene 
ene. 


Complex of Cyclobut 
AD-A223 256/9/GAR 050,740 


CYCLOTRONS 
Proceedings of the workshop on ‘cyclotron cascade 


project’. 
DE90777870/GAR 053,163 


CYSTEINE 
Reaction of Cysteine(s) with Phenyldichloroarsine 
AD-A223 117/3 


CYTOCHROME B 


Quinoprotein Glucose Dehyd and the b-Type 

Cytochromes of ‘haletacter calcoaceticus’ 

L.M.D.79.41. 

PB90-251216/GAR 
CZECHOSLOVAKIA 

Slovak and Czechoslovakian Enterprises Looking for 

Joint Ventures (1989). 

PB90-238478/GAR 050,694 
D NEUTRAL MESONS 

Unified approach to weak decays of strange and charm 

mesons into two pseudoscalar mesons and the role of 


exotic mesons. 
DE90777764/GAR 053,159 


Role of exotic mesons in nonleptonic weak decays of 
strange and charm mesons. 
DE90777765/GAR 053,160 
DAIRY PRODUCTS 
Import Policy and Trade Analysis Division: Meat and 
Dairy Monthly Imports, June 1990. 
PB90-253113/GAR 050,698 
Import Policy and Trade Analysis Division: Meat and 
iry Monthly Imy , July 1990. 
050,699 


(050,735 


052,127 


Dairy M 

PB90-253121/GAR 
DAIRYING 

Canadian dairy industry: Where tradition and technology 

meet. 

MIC-90-03254/GAR 050,481 


DAMAGE 
Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 
N90-21124/4/GAR 051,925 


DAMAGE ASSESSMENT 
a of Damage Functions for Use in Artillery Ef- 


AD.Aae2 8 589/4/GAR 052,366 


Relevance of Impacter Shape to Nonvisible Damage and 
a Tensile Strength of a Thick Graphite/Epoxy 


Lamina‘ 
N9O-21102/8/GAR 050,918 


Cross-Sectional Examination of the Damage Zone in Im- 
pacted Specimens of Carbon/Epoxy and Carbon/PEEK 


Composites. 

N90-21125/1/GAR 051,926 
DAMPING 

Damping Capacity of Aluminum 6061- Indium Alloys. 
AD-A222 802/1/GAR 051,987 


United States Air Force Academy Get-Away-Special 
Flexible Beam iment. 
N90-21088/1/GAR 

DATA ACQUISITION 
Theory of Endorsements and Reasoning with Uncertain- 


ty. 
AD-A222 970/6/GAR 
Discussions on the ign of the data 
analysis system for the L-Star detector. Foreign trip 
report, March 27-April 5, 1990. 
DE90010110/GAR 053,062 
Low-cost infrared telemetry system for kilohertz-band- 
width data acquisition. 
DE90010616/GAR 050,933 
Manta: An RPV ign to Investigate Forces and Mo- 
ments on a Lifting ace. 
N90-20971/9/GAR 050,393 
DATA BASE MANAGEMENT 
Enhancing a relational database: Stepwise, bottom-up 


design. 
DE90010834/GAR 050,306 
Unifying the object-oriented paradigm with semantic data 
models. 
DE90010840/GAR 051,084 


DATA BASE SYSTEMS 


MINISIS Users’ Group, Meeting: Proceedings. 
MIC-90-03208/GAR 


DATA BASES 
DLA Integrated Data Bank (DIDB). 1990 Data Dictionary. 
edwanel 4 Support Team. 


053,265 


051,077 
ing and 


051,802 


T 
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KEYWORD INDEX 


AD-A222 820/3/GAR 


Magnet components database system. 
DE90011202/GAR 053,196 


Software aanenine i raed (SEL) Database Organi- 
zation and User’s Guide 
N90-21545/0/GAR 051,022 


Emergency Response Notification System. 
PB90-249715/GAR 
DATA COLLECTION PLATFORMS 
Monitoring Vegetation of Brazil: Potentialities of Multi- 
Sensors ‘oach. 
N90-21451/1/GAR 052,575 


— DICTIONARIES 
Framework for Developing a CALS Data Dictionary. 
PB90-257585/GAR 051,062 


DATA FILE 
USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PC/360K) (for Microcomputers). 
PB90-502451/GAR 052,188 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/360K) (for Micro- 
computers). 

PB90-502469/GAR 052,189 
USDA Nutrient Data Base for Standard Reference, Sup- 
iggy to Release 8 (IBM PC/360K) (for Microcomput- 
ers). 

PB90-502477/GAR 052,190 
USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PS/2-720K) (for Microcomput- 
ers). 

PB90-502493/GAR 052,191 
USDA Nutrient Data Base for Standard Reference, Sup- 
plement to Release 8 (IBM PS/2-1.44M) (for Microcom- 
puters). 

PB90-502519/GAR 052,192 
USDA Nutrient Data Base for Standard Reference, Full 
= Release 9 (IBM PS/2-1.44M) (for Microcomput- 
ers). 

PB90-502527/GAR 052,193 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PS/2-1.44M) (for 


Microcomputers). 
052,194 


052,321 


051,643 


) 
PB90-502543/GAR 


USDA Nutrient Data Base for Standard Reference, Re- 
lease 8, Supplement. 
PB90-502550/GAR 052,195 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9. 
PB90-502568/GAR 


IRS Tax Practitioner Mail File (TPMF). 
PB90-502600/GAR 050,680 


Site Enforcement Tracking System (SETS) (Region 1) 
(for Microcomputers). 
PB90-502618/GAR 051,672 
Site Enforcement Tracking System (SETS) (Region 2) 
(for Microcomputers). 
PB90-502626/GAR 051,673 
Site Enforcement Tracking System (SETS) (Region 3) 
(for Microcomputers). 
PB90-502634/GAR 051,674 
Site Enforcement Tracking System (SETS) (Region 4) 
(for Microcomputers). 
PB90-502642/GAR 051,675 
Site Enforcement Tracking System (SETS) (Region 5) 
(for Microcomputers). 
PB90-502659/GAR 051,676 
Site Enforcement Tracking System (SETS) (Region 6) 
(for Microcomputers). 

051,677 


052,196 


PB90-502667/GAR 


Site Enforcement Tracking System (SETS) (Region 7) 
(for Microcomputers). 
PB90-502675/GAR 051,678 


Site Enforcement Tracking System (SETS) (Region 8) 
(for Microcomputers). 
PB90-502683/GAR 051,679 


Site Enforcement Tracking System (SETS) (Region 9) 
(for Microcomputers). 
PB90-502691/GAR 051,680 


Site Enforcement Tracking System (SETS) (Region 10) 
(for Microcomputers). 
PB90-502709/GAR 051,681 


a Data Base for Standard Reference, Re- 


lease 9. 
PB90-502717/GAR 052,197 


Thrift Financial Report, Quarterly. 
PB90-590010/GAR 


Call and Income Report. 
PB90-590090/GAR 


Thrift M History Data File, Quarterly. 
PB90-591680/GAR 050,672 


Site Enforcement Tracking System (SETS) (National) (for 
Microcomputers). 

PB90-591780/GAR 051,682 
Site Enforcement Tracking System (SETS) (National). 
PB90-591790/GAR 051, 


DATA FLOW ANALYSIS 
Architecture | 


050,670 


050,671 


Independent Environment for Developing 
Engineering Software on MIMD Computers. 


N90-21553/4/GAR 


DATA LINKS 
Weather Data Dissemination to Aircraft. 
N90-20934/7/GAR 053,290 


Data Link Processor (DLP) Project Transition Plan. 
N90-21256/4/GAR 053,298 
Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 
Based Phased Array Antennas. 
N90-21261/4/GAR 050,936 
DATA MANAGEMENT 
—_——— Independent Environment for Developing 
a ing Software on MIMD Computers. 
-21553/4/GAR 051,024 
DATA MANAGEMENT SYSTEMS 
Analytical Data Management System (ADMS). 
DE90011248/GAR 
DATA PROCESSING 
Cargo Movement Operations System (CMOS) System 
Segment in Document. Revision. Increment Il. 
AD-A222 998/7/GAR 052,343 


Meteorologist Weather Processor (MWP) Integration Test 


Plan. 
N90-21500/5/GAR 053,299 


Small Business Innovation Research. Abstracts of 1988 
Phase 1 Awards. 
N90-21680/5/GAR 050,327 

DATA PROCESSING SECURITY 
Graph Structure Model. 
DE90008945/GAR 

DATA PROCESSING TERMINALS 
Hardware Interface for a DeeCO Touch Screen Terminal 
in a Technician Maintenance Application. en 


051,024 


051,801 


050,999 


AD-A223 209/8/GAR 


DATA SHARING 
How to Share Concurrent Wait-Free Variables. 
PB90-251711/GAR 
DATA STORAGE SYSTEMS 
Design and Analysis of Multiple-Storage Elements. 
AD-A223 095/1/GAR 050,953 
DATA SYSTEMS 
Board Cross Support Scenarios. 
N90-21268/9/GAR 050,937 


Analysis and Modelling of Spatial Data Proposal of a 

System for CBERS. 

N90-21445/3/GAR 052,573 
DATA TRANSMISSION 

Subsistema TM Precision: Avancos E Perspectivas (Sub- 

system TM Precision: Progress and Perspective). 

N90-21461/0/GAR 052,579 
DATA TRANSMISSION SYSTEMS 

Technical publication transfer test with Boeing Computer 

Services: MIL-M-28001 (SGML) and MIL-D-28000 Class | 

(IGES). Quick short test report. eam 


051,036 


DE90010173/GAR 


DAYLIGHTING 
Studie naar het daglicht in Nederland. Validatie van de 
metingen. Referentiejaar voor daglichthoeveelheden. 
(Study of the day al in the Netherlands). 
DE90767885/G. 051,359 
DDN (DEFENSE DATA NETWORK) 
Defense Data Network Host interface Qualification Test- 
os -Link and Network Layers. 
AD-A223 066/2/GAR 050,976 
DECARBOXYLATION 
Thermal decomposition of dilute aqueous formic acid so- 


lutions. 
DE90791311/GAR 


DECENTRALIZATION (DISPERSAL) 
— of Superfund Bottle Repository Func- 


PRO. 249558/GAR 051,714 


DECIDUOUS TREES 
Experimentelle Untersuchungen der LIS zur Aufklaerung 
moeglicher Ursachen der in Waldschaeden. (Ex- 
perimental studies by LIS for the purpose of investigating 
the possible causes of the recent forest decline). 
DE90785003/GAR 052,412 


DECISION AIDS 
New Land Battle for the Theater War Exercise. 
AD-A223 087/8/GAR 

DECISION MAKING 


Army Stationing Alternatives System. A Revision of the 
Division and Brigade Stationing System. pn 
924 


050,804 


052,382 


AD-A222 856/7/GAR 


Effects of Organizational Structure on Performance: Ex- 
perimental Results. 
AD-A222 871/6/GAR 052,078 


Effect of Organizational Structure on Performance of De- 
cision Making Teams. 
AD-A223 160/3/GAR 050,308 
Handling Decision Problems: a Structuring Language and 
Interactive Modules. 
AD-A223 214/8/GAR 050,309 
Career Decision-Making and the Military Family: Toward 
a Comprehensive Model. 





AD-Aaes S28/4/0NR 052,356 


Process to support verification technol- 


BP eoo 108s 
90010841/GAR 052,396 
DECOYS 
Decoy Ti for Ducks. 
PB90-246679/GAR 
DEEP INELASTIC HEAVY 1ON REACTIONS 
- two possible mass-relax- 
metric heavy-ion collisions leading to 


systems tot = 108. 
TIB/B90-81209/GAR 053,192 
DEEP OCEAN VEHICLES 


tt of Deep Submergence Research Vehicle 
“SHINKAI 6500’. 
PB90-250614/GAR 052,797 
DEEP SPACE NETWORK 
Environmental Projects, Volume 11. Environmental As- 
sessment: Addition to Operations Building, Mars Site. 
N90-21479/2/GAR 053,238 
Environmental Projects, Volume 10. Environmental As- 
sessment: New 34-Meter Antenna at APOLLO Site. 
N90-21480/0/GAR 053,239 
DEEPENING 
General Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design ee - Appendix F. Regional 


impact and Fi 
AD-A223 137/1/GAR 050,851 


DEFECTS (MATERIALS) 
Defects Associated with the Incorporation of Germanium 
in Gallium Arsenide. 
052,990 


052,559 


AD-A222 953/2/GAR 


DEFENSE PLANNING 


Short Ri Air Defense Defense Planner. 
AD-A223 014/2/GAR 


DEFENSE SYSTEMS 


Issues Involved in Developing Ada Real-Time Systems. 
AD-A223 156/1/GAR 050,993 


DEFORMATION 
Growth Sd  -gagaaes Mechanisms of Refractory Alloy 
Ab A222 853/4/GAR 051,989 
Micromechanics Analysis of Space Simulated Thermal 
Deformations = Stresses in Continuous Fiber Rein- 


forced Com 
N90-21140 O/GAR 


052,293 


051,931 


Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Report). 
N90-21420/6/GAR 052,027 


Resultados Do Projeto Gondwana: Um Exemplo de Cor- 
relacao Geologica Intercontinental Utilizando Imagens 
Landsat (Results of the Gondwana Project: An Example 
¢ — Geologic Correlation Utilizing Landsat 
imagery). 

N90-21437/0/GAR 052,467 
Contribuicao Para O Estudo DA Evolucao de Parte Do 


of the Evolution of Part of the Espinhaco Supergroup and 


Its Foundation Throug! 
N90-21459/4/GAR 


ae 


lh Fracture Analysis). 
052,471 


uss Gedrag van de AFBU-M: 
neten M1 and M4 met Behulp 
ma ‘PSPICE’ (Investigation of 
the pean mg in ‘PSPICE’ of the Jiles-Atherton Model 
for ee wg pen are Materials in Order to Predict the 


Peso 2s1e 828/' s/aan - 051,169 


DEGRADATION 
Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Remoto (Evaluation of the 
Mangrove Areas of the Rio Piaui (SE) Through Remote 


Sensing). 
N90-21454/5/GAR 052,577 


DEHALOGENATION 
Afbraak van Organische Halogeen Verbindingen in An- 
aeerobe Sediment-Water Systemen (Reductive Dehalo- 
= tion of ic Pollutants in Anaerobic Sediments). 
'B90-249012/GAR 051,712 
DELAMINATING 
Cross-Sectional Examination of the Zone in Im- 
pacted Specimens of Carbon/Epoxy and Carbon/PEEK 


Composites. 
N90-21125/1/GAR 051,926 
Combined Effect se Matrix Cracking and Stress-Free 


phe on Delaminat 
N90-21126/9/GAR 051,927 
——— Failure in a Unidirectional Curved Compos- 


ite Lamina’ 
NOO21424 74/GAR 051,935 


DELAYED NEUTRON FRACTION 
Evaluation of effective delayed neutron fraction and 
neutron lifetime for High Temperature Engineer- 
Test Reactor (HTTR). 
90777720/GAR 052,772 
DELAYED NEUTRONS 
— of reactors. Foreign trip report, April 20-May 13, 


KEYWORD INDEX 


DE90011581/GAR 


DELEGATION OF AUTHORITY 
tion of Authority under CERCLA and — 


052,770 


Redelega‘ 
PB90-249582/GAR 


DELFT UNIVERSITY OF TECHNOLOGY 
Energy Research at Delft University of Tech 
A Survey of Ei -Related R and D at Delft 
of Tech in 1989. 
PB90-251646/GAR 
DELTA PROGRAMMING LANGUAGE 
Machine iption Language DELTA. 
PB90-254004/GAR 
eee CRYSTALS 
ie und Festigkeitseigenschaften bin- 
pe tg er GtemLegunengen (Structural mor- 
phology and mechanical properties of binary aluminum 
silicon alloys). 
TIB/A90-81194/GAR 052,033 
DENDRITIC STRUCTURE 
Partial Differential Equations and Continuum Models of 
Phase Transitions oe aux Derivees Partielles et 
Modeles Continus de Transitions de Phases). 
AD-A222 633/0/GAR 051,986 
ee PONDEROSAE 
ey ety Effect of Verbenone on Response of the 
Mount ine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 
DENGUE 
Dengue Fever in American Military Personnel in the Phil- 
ippines: Clinical Observations on Hospitalized Patients 
during a 1984 Epidemic. 
AD-A222 730/4/GAR 052,226 
Cemetery Vase Breeding of Dengue Vectors in Manila, 
Republic of the Philippines. 
AD-A222 768/4/GAR 052,227 
DENIAL OF SERVICE 
Formal Specification and Verification Method for the Pre- 
vention of Denial of Service in Ada Services. 
AD-A222 638/9/GAR 050,963 
DENSITY 
Ps ma oe Solid Polymer Electrolyte Fuel Cell with Stack 
lower Density of 3 kW/Ib (7kW/kg). 
AD A223 068/8/GAR 051,312 


Evaluations of internal density variations of plastic 


molded pieceparts. 
DE90010081/GAR 052,036 


DENSITY MATRIX 
Linear algebra for dense matrices on a hypercube. 
DE90010533/GAR 051,004 
DENTAL CARIES 
Micro-Analysis of Plaque Fluid from Single-Site Fasted 


Plaque. 
PB90-254954 052,170 


DENTAL ENAMEL 
Assessment of Loosely-Bound and Firmly-Bound Fluoride 
Uptake by Tooth Enamel from Topically Applied Fluoride 
itments. 


Trea‘ 
052,210 


, 


1989: 
Fave 
051,389 


051,045 


PB90-254905 


DENTAL PLAQUE 
Micro-Analysis of Plaque Fluid from Single-Site Fasted 


Plaque. 

PB90-254954 052,170 
DEONTIC LOGIC 

Inheritance of Dynamic and Deontic Integrity Constraints 

or Does the Boss Have More Rights. 

PB90-250960/GAR 051,087 
DEOXYRIBONUCLEIC ACIDS 

Imaging and Spectroscopy of Small Molecules by Scan- 

ning Tunneling Microscopy. 

AD-A222 572/0/GAR 052,108 


DNA-Mediated Electron Transfer and Application to ‘Bio- 


chip’ Development. 

AD-A222 682/7/GAR 052,156 
Theoretical Studies of cis-Pt(Il)-Diammine Binding to 
Duplex DNA. 
PB90-254798 052,209 


DEPARTMENT OF DEFENSE 
— on the Department of Defense Fuze Industry 


lorkshop. 
AD-A222 637/1/GAR 052,832 


eee Foy os Foreign Sources for 


a nara upon 
pr ben Components of Weapons Systems. 
A A229 181/S/GAR 052,354 


meaty ee ood 
int Deployment Training, The Low Cost Option. 
AD ADS 180/1/GAR 


DEPOSITION 
Studies on ion scattering and sputtering processes in ion 
beam _ sputter. odapeciion of high (Tc) superconducting 
films: The optimization of deposition parameters. 053,008 


DE90010538/GAR 

Entwicklung und Verifizierung eines mikrometeorologis- 

chen Modells zur Liege sme der Spurenstoffkonzentra- 

= in Taufl ‘eit. (Development and verification of a 
model for the determination of the 

conaenbalian of trace amounts in dew water). eae 


DE90784838/GAR 
of Airborne Gaseous and 


Transformation and 
— Pollutants Transport over the Baltic 


052,353 


DESULFOVIBRIO 


N90-21478/4/GAR 051,438 

= aaa Deposition System for Compound 

ilms. 

PB90-251513/GAR 051,190 
DEPOSITORY ORGANIZATION 


Thrift Financial — Quart 
PB90-590010/GA! - 


DEPOSITORY ORGANIZATIONS 


Description in MDRM Order for the Call and 
Income, March 1990. Data Tape Documentation. 
050,669 


050,670 


PB90-234956/GAR 
DEPRESSION 
Psychosocial Risk Factors for Upper Respiratory Infec- 
tion: Depression as a Mediator of Associations between 
Neuroticism and Upper Respiratory Iliness. 
AD-A223 192/6/GAR 
DESIGN 
ie Characterizations for Development of an Over- 
pe bay In Procedure. 
P 90-251968/GAR 050,865 


DESIGN ANALYSIS 


Design of a Natural Laminar Flow Airfoil for an Un- 
manned Aircraft. 
N90-20975/0/GAR 050,346 


a Design Techniques at DLR institute for 
NO0-20970/2/GAR j 050,348 
Inverse Design of Airfoil Contours: Constraints, Numerical 
N90-20980/0/GAR 050,349 
Efficient Airfoil Design Method Using the Navier-Stokes 
Equations. 

N90-20981/8/GAR 


System for Transonic Wing 
straints Based on an Inverse 
N90-20983/4/GAR 


Fast Collcaton Method for Transoic Ail Design 


052,143 


N90-20984/2/GAR 

Subsonic and Transonic Blade Design by Means of Anal- 
ysis Codes. 

N90-20985/9/GAR 050,906 
Computational in Method for Shock Free Transonic 
Cascades and Airfoil 

N90-20986/7/GAR 050,354 
Inverse Computation of Transonic Internal Flows with Ap- 
— for Multi-Point-Design of Supercritical Compres- 
N90-20987/5/GAR 050,907 
Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 


chine Blades). 
N90-20988/3/GAR 050,908 


Application of an Inverse Method to the Design of a 
Radial Inflow Turbine. 
N90-20989/1/GAR 050,909 


Aerodynamic Optimization by Simultaneously Updating 
Flow Variables and Design Parameters. 
N90-20991/7/GAR 050,355 
Numerical Optimization of b> 5 Pressure Distributions 
for Subsonic and Transonic Airfoil Design. 
N90-20993/3/GAR 050,357 


Tool for Automatic Design of Airfoils in Different Operat- 


N80-20904717 
N90-20994/1/GAR 050,358 
Use of Numerical Optimization for Helicopter Airfoil and 


Blade Design. 
N90-20995/8/GAR 050,359 


Aerodynamic Optimization. 

NOO-20906/6/GAR og 050,360 
Numerical Optimization of Wings in Transonic Flow. 

N90-20997/4/GAR 050,361 


Aerodynamic a Via Control Theory. 
N90-20998/2/GA\ 050,362 
pee my of enema Designs Using Computa- 
N90-20999/0/GAR 

DESIGN CRITERIA 


Chaostheorie Si 
ee ns ase ot Ges ee 
Frequency Distribution of Storm Surges and River Dis- 


). 
PB90-253402/GAR 050,855 


International Harmonization of Standards. 
PB90-254632 


Induced Desorption 
Ni(111) Surface. 
AD-A222 774/2/GAR 


DESULFOVIBRIO 
Development of a new fluorometric detection test of sul- 
uation of chemical control of bacteria activity in biocorro- 


sion. 
DE90790592/GAR 051,981 


October 15,1990 KW-=31 


050,644 


of CO Chemisorbed on the 
050,770 





DESULFURATION 
Sulfur species in perchioroethylene and other coal ex- 


tracts. 
DE90011163/GAR 051,279 


DESULFURIZATION 
Utility FGD survey. Project summary, January-December 


1987. 
DE90011448/GAR 051,422 


DETECTION 
Reliable, Maintenance-Free Oxygen Sensor for Aircraft 
Using an Oxygen-Sensitive Coating on Potentiometric 
Electrodes. 
AD-A222 696/7/GAR 050,711 
Variably Trimmed Mean CFAR Detector for Nonhomo- 
= Background. (Final Report, July 1988-May 


989). 
AD-A222 801/3/GAR 051,099 


DETECTORS 
Integrated Silicon Flip-Flop Sensors. 
PB90-251190/GAR 
High-Purity Silicon Soft X-ray Sensor Arrays. 
90-251604/GAR 
DETERMINATION OF STRESS 
Reliability of Pressure Cells to Measure Traffic-induced 
Stress in the Topsoil-Subsoil Interface. 
PB90-252792/GAR 052,597 
DETERRENCE 
Analysis of the Morality of Intention in Nuclear Deter- 
rence, with ial Reference to Final Retaliation. 
AD-A222 692/6/GAR 052,393 
DETONATIONS 
Graphical analysis of barrel-tamped explosively acceler- 
ated flyer plates. 
DE90010299/GAR 052,856 
DETONATORS 
Transformer coupled semiconductor bridge igniter for low 
voltage ignition from a high voltage source. 
DE90009974/GAR 050,919 
DETRITUS 
Elemental relationships in rock varnish as seen with 
SEM/EDX elemental line profiling. 
DE90010568/GAR 052,452 
DEUTERIUM 
Analysis of the Published Calorimetric Evidence for Elec- 
trochemical Fusion of Deuterium in Palladium. 
AD-A222 719/7/GAR 052,601 
Trapping of deuterium at damage in graphite. 
DE90011234/GAR 
DEUTERIUM TARGET 
Deep inelastic structure functions from electron scatter- 
ing on hydrogen, deuterium, and iron at 0.6 GeV(sup 2) 
= or < Q(sup 2) = or < 30.0 GeV(sup 2). 
DE90010169/GAR 
Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 
DEUTERONS 
Precise extractions of the x and Q(sup 2) dependence of 
R = sigma (sub L)/sigma (sub T), F(sub 2p), F(sub 2d), 
and F(sub 2n)/(sub 2p) from a combined analysis of 
SLAC deep inelastic electron scattering experiments. 
DE90011013/GAR 053,119 
DEVELOPING COUNTRIES 
Use of simple, inexpensive microbial water quality tests: 
Results of a three-continent, eighty-country research 


MIC-90-03203/GAR 052,549 
Water Quality Control Network: Proceedings of the meet- 


ing. 
MiC-90-0321 1/GAR 052,550 


Epidemiology and statistics in diarrhoea research. 
MIC-90-03212/GAR 

Making of Economic Policy in Africa. 
PB90-248840/GAR 050,681 
Investigating the Determinants of Household Welfare in 


Cote d'ivoire. 
PB90-248873/GAR 050,684 


Value Added Taxation in Developing Countries. 
PB90-248881/GAR 050,685 


Horticultural Exports of meager | Countries: Past Per- 
formances, Future Prospects, and Policy Issues. 
PB90-250234/GAR 050,443 


DEVELOPING NATIONS 
Symptoms Associated with Diarrhoeal Iliness at San 
Lazaro Hospital, Manila in 1983 and 1984. 
AD-A222 767/6/GAR 052,137 


Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 


U.S. Military Personnel. 
AD-A222 976/3/GAR 052,204 


Chemical Weapons Proliferation in the Middle East: What 


is the Proper R se. 
AD-A223 215/5/GAR 052,301 


DEW 
Entwicklung und Verifizierung eines mikrometeorologis- 
chen Modells zur Bestimmung der Spurenstoffkonzentra- 
tion in Taufluessigkeit. (Development and verification ofa 
micro-inet model for the determination of the 
concentration of trace amounts in dew water). 


KW-32 VOL. 90, No. 20 


051,167 


051,157 


052,621 


153,064 


52,228 


KEYWORD INDEX 


DE90784838/GAR 


DEXTRAN 
Neuroendocrine Responses to Hypertonic Saline/Dextran 


Resuscitation. 
AD-A223 184/3/GAR 052,121 


DIAGNOSIS (GENERAL) 
Contractor Program Manager’s Testability/Diagnostics 


Guide. 
AD-A222 733/8/GAR 052,315 


DIAGNOSIS (MEDICINE) 

A Diagnosis of Typhoid Fever through Identification 
of Salmonella typhi Within 18 Hours of Specimen Acquisi- 
tion by Culture of the Mononuclear Cell-Platelet Fraction 


of Blood. 
AD-A222 671/0/GAR 052,134 
Rapid Diagnosis of — malayi and Wuchereria ban- 
crofti Filariasis by an Acridine Orange/Microhematocrit 
Tube Technique. 
AD-A222 965/6/GAR 052,200 
Medical Resource Planning: The Need to Use a Stand- 
ardized Diagnostic System. 
AD-A223 193/4/GA\ 052,144 
DIAGRAMS 
Post Script Code for Grey-Scaled Displays. 
PB90-252081/GAR 
DIAMONDS 
Status and Applications of Diamond and Diamond-Like 
Materials: An Emerging Technology. 
AD-A222 986/2/GAR 051,869 
Studies of Mechano-Chemical Interactions in the Tribolo- 
ical Behavior of Materials. 
90-21182/2/GAR 051,859 
DIAPHRAGMS (MECHANICS) 
Diaphragm Effect of Trapezoidally Profiled Steel Sheets: 
Experimental Research into the Influence of Force Appli- 


cation. 
PB90-249327/GAR 051,966 


DIARRHEA 

Symptoms Associated with Diarrhoeal Illness at San 

Lazaro Hospital, Manila in 1983 and 1984. 

AD-A222 767/6/GAR 052,137 

Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 

U.S. Military Personnel. 

AD-A222 976/3/GAR 052,204 

Epidemiology and statistics in diarrhoea research. 

MIC-90-03212/GAR 
DIBENZODIOXIN/TETRACHLORO 

Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8- 

TCDD in Trinkwasser (Development of a Method for 

Analysis of 2,3,7,8-TCDD from Drinking Water). 

PB90-250481/GAR 051,719 
DIBENZOFURAN/TETRACHLORO 

Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8- 

TCDD in Trinkwasser (Development of a Method for 

Analysis of 2,3,7,8-TCDD from Drinking Water). 

PB90-250481/GAR 051,719 
DICHOTOMIES 

Dichotomies for Certain Product Measures and Stable 

Processes. 

AD-A222 568/8/GAR 052,085 
DICTIONARIES 

DLA Integrated Data Bank (DIDB). 1990 Data Dictionary. 

Technical Support Team. 

AD-A222 820/3/GAR 052,321 
DIELECTRIC FILMS 

Formation of Dielectric Thin Films Using Laser Sputter- 


ing. 

P890-251 521/GAR 051,191 
DIELECTRIC MATERIALS 

—— techno-economic analysis model: User 

manual. 

DE90010654/GAR 051,166 


DIESEL ENGINES 


Effect of Casting Procedures and Diesel Engine Environ- 
ment on the Behavior of Aluminum Titanate. — 
1, 


050,557 


051,040 


052,228 


AD-A223 079/5/GAR 


Technical and economic evaluation of diesel engine with 
oxygen enrichment and water injection. 
DE90009723/GAR 050,915 


Start/stop strategier for vind-diesel systemer. (Start/stop 
strategies for wind-diesel systems). 
DE90791309/GAR 051,327 


Influence of Experimental Pulmonary Emphysema on 
Toxicological Effects from Inhaled Nitrogen Dioxide and 


Diesel Exhaust. 

PB90-247347/GAR 052,277 
DIESEL FUELS 

Technical and economic evaluation of diesel engine with 

ov Nn enrichment and water injection. 

D 19723/GAR 050,915 
DIESEL MOTOR EXHAUST GAS 

Determination of the levels of dinitropyrenes on diesel 

exhaust particulate exhibiting excess mutagenic activity. 

MIC-90-03381/GAR 051,466 
DIET 


Work Enhancement and Thermal Changes during Inter- 
mittent Work in Cool Water after Carbohydrate Loading. 


AD-A222 877/3/GAR 


DIFFERENTIAL EQUATIONS 
Uncoupling the Differential Equations —.: from a 
Technique for Evaluatimg Indefinite Integrals Containing 
Special Functions of Their Products. 
AD-A222 847/6/GAR 
Ground states of semi-linear diffusion equations. 
DE90010419/GAR 052,056 


Potential eae of methods for parallelism across 
s. 


time in O 
DE90010992/GAR 051,009 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N90-21307/5/GAR 052,907 


DIFFERENTIAL PRESSURE 
Liquid Transfer Cryogenic Test Facility: Initial Hydrogen 
and Nitrogen No-Vent Fill Data. panes 


052,252 


052,049 


N90-21295/2/GAR 


DIFFRACTION 
Computer — Wave Propagation with a Variation of 
the Helmholtz-Kirchhoff Relation. 
AD-A222 746/0/GAR 052,913 


DIFFUSION 

Diffusion of Light in Turbid Material. 
AD-A222 780/9/GAR 

Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 050,833 
Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 51,398 
Parameterization of aerosol scavenging in a convective 


cloud model. 

DE90010865/GAR 050,571 
Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project 
annual report. 
DE90011418/GAR 051,534 


Compact Finite Volume Methods for the Diffusion Equa- 
tio 


n. 
N90-21568/2/GAR 052,059 


DIFFUSION FLAMES 
Theoretical Study of Flow Structure and Radiation for 
Multiphase Turbulent Diffusion Flames. 
AD-A222 934/2/GAR 050,878 


Radical Concentration Measurements in Hydrocarbon Dif- 

fusion Flames. 

PB90-254939 050,810 
DIGITAL DATA 


Data Link Processor (DLP) Project Transition Plan. 
N90-21256/4/GAR 053,298 


Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 
Landsat Data in Monitoring Interior Water). 

052,574 


052,914 


N90-21448/7/GAR 


Introducao AO Processamento Digital de Imagens de 
Sensores Remotos Aplicado a poor nag 2 (Introduction of 
Digital Image Processing by Remote Sensors Applied to 


Geology). 
N90-27456/0/GAR 052,470 


Analise Multitemporal de Imagens Digitais Do Landsat 
TM NA Deteccao de Areas Afetadas Por Ataque de La- 
gartas (Sibine Fusca) NA Cultura de Dende (Elais Guin- 
eensis (Multitemporal Analysis of LANDSAT/TM Digital 
Imagery in the Detection of Areas Affected by Caterpillar 
(Sibine Fusca) Attack in the Dende (Elais Guineensis) 
Palm Plantation)). 

N90-21457/8/GAR 052,578 


DIGITAL SIMULATION 
Geracao de Modelos de Grade Triangular Em Ambiente 
de Microcomputador (Generation of Triangular Form 
Models in a Microcomputer Environment). 
N90-21447/9/GAR 052,409 
DIGITAL SYSTEMS 
Applications of Digital Image Processing in Testing and 
Evaluation of Composite Materials. 
AD-A222 939/1/GAR 051,908 
PC-based digital imaging for storing microscopy images 
for surveillance programs. 
DE90010080/GAR 050,956 


Digital Controller for Active Aeroelastic Controls. 
PB90-255696/GAR 
DIGITAL TO ANALOG CONVERTERS 
High-Speed and High-Resolution Analog-to-Digital and 
igital-to-Analog Converters. 
PB90-251208/GAR 051,121 
DIHEDRAL GROUPS 
Number-Theoretic Approach to Subgroups of Dihedral 


Groups. 
AD-A222 857/5/GAR 052,050 


DIMENSIONAL ANALYSIS 


Fiber Pushout Test: A Three-Dimensional Finite Element 
Computational Simulation. 
NS0-21131/9/GAR 051,827 


DIOXINS 
Epidemiologic Investi 
Personnel Followii 
AD-A222 573/8/GAR 


150,413 


ion of Health Effects in Air Force 
re to Herbicides. Volume 1. 
052,225 





Pilot Study on international —_—_ Exchange on 
Dioxins and Related Compounds. 
PB90-252636/GAR 051,769 
DIPTERA 
Manual of Nearctic Diptera, vol. 2. 
MIC-90-03200/GAR 
DIRAC EQUATION 
Variational Bounds in Dirac-Fock Basis Set Expansion 


Calculations. 
AD-A222 792/4/GAR 050,771 


DIRECTED-ENERGY WEAPONS 
Onboard detection of intrinsic Ly(alpha) radiation from a 


neutral particle 
DE90010341/GAR 052,298 


DIRECTION FINDING 
Semi-Automatic Direction Finding Set. 
PAT-APPL-7-446 262/GAR 


DIRECTORIES 
Directory of Computer Software: A Practical Approach to 
Obtaining Fi -Developed Computer Programs. 
PB90.15351 S/GAR 051,028 
National on Scene Coordinator Directory. 
PB90-249509/GAR 


Directory of EPA/State Contacts by Specialty. 

PB90-249749/GAR 
DIRICHLET PROBLEM 

Inverse Design of Airfoil Contours: Constraints, Numerical 

Method, and lications. 

N90-20980/0/GAR 050,349 
DISASTERS 

Physical Vulnerability of Electric Systems to Natural Dis- 

asters and Sabota: “4 

PB90-253287/GAI 051,227 
DISCHARGE (HEALTH FACILITIES) 

Hospital Data by Geographic Area for Aged Medicare 

Beneficiaries: Selected Diagnostic Groups, 1986. Volume 


PB90-25964/ GAR 051,779 


Hospitai Data by G hic Area for Aged Medicare 
Beneficiaries: Select Seinated Procedures, 1986. Volume 2. 
PB90-253642/GAR 


051,780 
DISCRETE CHOICE MODELS 


Efficient Estimation of Choice-Based Sample Models with 
the Method of Moments. 
050,703 


052,286 


053,302 


051,631 


051,646 


PB90-249210/GAR 


DISEASE VECTORS 
Animal Influence on ——s Rates at a Malarious Site 
in Palawan, Phili 
AD-A222 727/0/ AR 051,775 
Cemetery Vase Breeding of Dengue Vectors in Manila, 
Republic of the Philippines. 
AD-A222 768/4/GAR 052,227 
DISEASES AND PESTS 
Witches’ broom revisited. 
MIC-90-03130/GAR 
Tan spot of wheat. 
MIC-90-03562/GAR 
Bilackpoint and smudge of wheat. 
MIC-90-03565/GAR 
Browning of ev 
MIC-90-03566/G = 
DISLOCATIONS 


Eigenvectors of the S Matrix and Their Relations with 
Line Dislocations and Forces in Anisotropic Elastic 


Solids. 
AD-A222 842/7/GAR 053,035 


International Conference on Low-Energy Dislocation 
Structures Held in Charlottesville, Virginia on August 13- 


17, 1989. 
AD-A222 887/2/GAR 052,988 


DISMANTLING 
Demountable Construction Analysis of the Behaviour of a 
1:5 Scale Floor Bay: Part 3. Series A and B: Prestressed 


Floor. 
PB90-255118/GAR 050,653 


DISPERSING 
Evaluation of the Quality of Atomization, Obtained during 
pd Ultrasonic Dispersion of Liquids and Melts--Transla- 


AD-A223 115/7/GAR 050,785 


DISPLACEMENT 
Age Constraints for the Present Fault Cr in the 
Imperial b... California: Evidence for Northwestward 
Propagat of the Gulf of California Rift System. 
N90-21493/3/GAR 

DISPLACEMENT FLUIDS 
Modification of Buckley-Leverett and JBN methods for 


-law fluids. 
1E90000240/GAR 052,502 


DISPLAY DEVICES 
Cockpit Display of Hazardous Wind Shear Information. 
N90-20924/8/GAR 053,280 


Cockpit Display of Hazardous Weather Information. 
N90-20929/7/GAR 053,285 


Stereopsis Cueing Effects on Hover-in-Turbulence Per- 
formance in a Simulated Rotorcraft. 


050,450 
050,472 
050,474 


052,421 


052,472 


KEYWORD INDEX 


N90-21004/8/GAR 050,381 


Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen Input Concepts for Interaction with a Large 


Kpit jay Format. 
NBO 21008/2/GAR 050,410 


DISPLAY SYSTEMS 


renew 9 of a Conference on Wraparound Visual Dis- 
Fase Hi in Waltham, Massachusetts on 14-15 January 
1 (Motion Sickness, Visual Displays, and Armored Ve- 


in). 
AD-ADDD 78/5/GAR 052,248 
Real-Time Optical 3D Tracker for Head-Mounted Display 


ee 
AD-A222 747/8/GAR 051,073 
Real-Time Optical 6D Tracker for Head-Mounted Display 


Abacos 884/9/GAR 051,075 
Effects of Field-of-View Sizes on Pop-Up Weapons Deliv- 


AD-A223 018/3/GAR 050,622 


DISSOCIATION 
Covalent Effects in Molecule-Surface Charge Exchange: 
O2 ON Ag(111). - 
AD-A222 S76/9/GAR 050,762 


DISTANCE 
Assessment of the Potential of Continuous-Wave Rang- 
ing for Measuring the Distance to a Highly Reflective, In- 
finite Sheet. 
N90-21279/6/GAR 051,198 


Metoder foer Beraekning av Kortaste Vaegen Mellan Tva 
Punkter i Planet Med Haensyn till Hinder i Form av Dis- 
junkta, Enkelt Slutna Polygoner: En Litteraturoeversikt 
(Methods for Computing the Shortest Path between Two 
Points in the Plane with R to Obstacles in the 
Shape of Disjoint, Simple Polygons: A Literature Survey). 
PB90-252917/GAR 052,859 
DISTORTION 
Experiments and Analysis of Data on Shear Wave Propa- 
ation in Shallow Water Sediments. 
D-A222 933/4/GAR 052,811 
DISTRIBUTED COMPUTER SYSTEMS 
Distributed Ada Target Applications. Revision. 
AD-A223 083/7/GAR 
How to Share Concurrent Wait-Free Variables. 
PB90-251711/GAR 
DISTRIBUTED DATA PROCESSING 
Distributed Operating System Experiment (DOSE) Appli- 
cation Installation Manual. 
AD-A222 799/9/GAR 050,970 
Knowledge and Distributed computation. 
AD-A223 100/9/GAR 
DISTRIBUTED PROCESSING 
Cooperating — Systems. 
N90-21529/4/GA\ 


Fast Causal Multicast. 
N90-21533/6/GAR 


050,980 


051,036 


050,985 


050,310 


051,016 
Exploiting Virtual Synchrony in Distributed Systems. 
N90-21555/9/GAR 051,026 
Semi-Automatic Parallel Program Generation for Distribut- 
ed-Memory Machines. 

PB90-252784/GAR 051,042 

DIVER EQUIPMENT 
Physiological Evaluation of Two Diver Active Thermal 
Systems (ATS): S-TRON and ILC-Dover. 

AD-A223 091/0/GAR 050,634 

DIVERS 
Physiological Evaluation of Two Diver Active Thermal 
Systems (ATS): S-TRON and ILC-Dover. 

AD-A223 091/0/GAR 050,634 

DIVERTORS 
International Thermonuclear Experimental Reactor (ITER) 
divertor plate performance and lifetime considerations. 
DE90010277/GAR 052,608 

DIVING 
Development of Membrane Process for Carbon Dioxide 
Separation from Diving Atmosphere. 

AD-A222 606/6/GAR 050,619 

DNA-BINDING PROTEINS 
Mammalian hnRNP eT Al and Method for Large- 
Scale Overproduction in E. Coli. 

PAT-APPL-7-250 405/GAR 052, 166 

DNA PROBES 
Detection of =~ Malayi’ Infected M with 

A 


bower Specific DNA Probe pBm 15, in Riau, Indonesia. 
AD-A222 769/2/GAR , 052,199 


DNA SEQUENCING 


Human 
DE9001 SGA 


DOCUMENTATION 
Strukturen der Befunddokumentation in der Flugmedizin 
und ihre Bedeutung fuer die Automatisierung. (Structures 
in the documentation of results in aviation medicine and 
their significance for automation). 
TIB/A90-81193/GAR 052,261 


DOGFISH 
Results of spiny dogfish Squalus acanthias tagging in 
B.C. waters during 1984 and 1985. 


989-90 program report. 
052,165 


DREDGED MATERIALS 


MIC-90-03587/GAR 


DOLOMITE 
Basic data r 
tsolation Pilot 
DE90008233/GAR 


050,502 


for drillholes H-14 and H-15 (Waste 


-WIPP). 
052,481 
— H-17 and H-18 (Waste 
051,499 
Basic data report for drillhole H-12 (Waste Isolation Pilot 
Plant-WIPP). 
DE90010322/GAR 052,442 
oe MATERIALS 


the lormance of | ‘sub 1-x)Sb(sub x)/ 


pe ho 
D :90009743/GAR 
DOPING 
Stibathiolanes: Synthesis, Solid State Structure, and So- 
AD-A223 255/1/GAR 050,739 


DOPLIGHT PROJECT 


DOPLIGHT ‘87 Project Summary. 
PB90-253584/GAR 


DOPPLER RADAR 


050,789 


050,577 


for Aircraft Icing Research. 


Advanced | 
N90-21006/3/GAR 050,411 


L'Identification des Hydrometeores par Radar Millimetri- 
(Identification of Hydro Meteors Using 
‘olarimetric, Millimetrique Radar). 
PB90-252131/GAR 050,576 
DOPLIGHT ‘87 Project Summary. 
PB90-253584/GAR 050,577 
DOSE (DISTRIBUTED OPERATING SYSTEM EXPERIMENT) 


Distributed Opera’ Experiment (DOSE) Appii- 
cation inetalletion Manual = . osn.s70 


AD-A222 799/9/GAR 

Distributed System Experiment (DOSE) Appii- 

cation User's M ’ 

AD-A222 819/5/GAR 052,320 
DOSIMETERS 

Laboratory Evaluation of a Colorimetric Hydrazine Dosim- 


eter. 
AD-A223 208/0/GAR 050,715 


DOUBLET REACTORS 
os research operations annual report, October 1, 
lember 30, 1989. 
052,603 


e90006032/ GAR 
Electron cyclotron current drive experiments on Dill-D. 
DE90010758/GAR 052, 
DOWNWASH 
—— of the rap pong Bodies, Including Tilt- 
lotor Wing Sections at 90 Degrees. 
AD-A222 963/ 983/9 050,338 
DRAFTING 
Concept for Integrating Computer-Aided Drafting and 
— with Cost Cost Engineering and Specification Prepara- 
ADA223 150/4/GAR 


DRAG REDUCTION 
Fast Collocation Method for Transonic Airfoil = 
canemeananiesshsag 353 
Spanload Optimization for Minimum Drag of 


Mut-itng Surtace Configurations. 
N90-20992/5/GAR 050,356 


DRAINAGE 
Open Wound Drainage versus Wound Excision in Treat- 
ing the Modern Assault Rifle Wound. 
AD-A223 116/5 052,141 
Caracterizacao de Estruturas Lineares a Partir de Dados 
de Sensoriamento Remote; Serra Do Espinhaco Meridio- 
= (Mg) ——— of Linear Structures from 
— Sensing Data; Espinhaco Meridional (Mg) 
N90-21449/5/GAR 052,468 
——- Bearing Capacity and Yield (Losses) on Low 
Moor Peat Pasture Soils in the Netherlands. 
PB90-252826/GAR 052,598 
DRAINAGE WELLS 


—— Wells: impact on Ground Water. 
252644/GA\ 050,458 


DREDGED MATERIALS 


Dishosal for the Naval W 
leapons 
town, Virginia; Naval Supply Center, 


051,810 


Material 

tation, Y , York- 

—— ae Vi and Naval Amphibious Base, Little 
irginia; 

Creek, folk, Virginia. Phase 1: Evaluation of Existing 

een Options and Data. 

AD- 017/5/GAR 051,545 


Field Evaluation « of the Quality of Effluent from Confined 
Dredged Material Disposal Areas: Study - 


Houston Ship Channel 
AD-A223 057/1/GAR - 051,685 


pe Dean Memorandum Nunber Tog gee Mississip- 


. Appendix E. Thin- 
Layer Ds 23 190/3/GAR 051,686 


cee for Dri 
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DREDGING 

i i eesnen Ni Seg M Se 

pi. in lui jain 

RD aoe 1S1/4/GAR 052,820 
General Memorandum, Gulfport Harbor, Mississip- 
pi. Design m Number 1. Appendix A. Eco- 


nomic Analysis. 

AD-A223 132/2/GAR 052,821 

General Design Memorandum, — Harbor, Mississip- 
pi, Design Memorandum Number 1. Appendix B. Hydro- 

AD-A223 139/0/GAR 


General Memorandum, eg Harbor, Mississip- 
pi. — 


. jlemorandum Number 1 . Appendix C. Geo- 


feport. 
AD-A223 134/8/GAR 052,823 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi. a Number 1. Appendix D. Environ- 


mental 
AD-A223 135/: S/GAR 051,546 


General Design Memorandum, org Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix E. Thin- 


Layer Disposal. 
AD-A223 136/3/GAR 051,686 
Gulfport Harbor, Mississippi. Final Environmental impact 


Statement. 
AD-A223 138/9/GAR 051,483 


DRIFT CHAMBERS 
Reports from the technical engineers of the Institute for 


Nuclear Study. 
DE90777883/GAR 053,164 
tektors am 


Ueberwachung und Kalibration des Myonde' 
UA1-Experiment. (Monitoring and calibration of the muon 
detector at the UA1 experiment). 

TIB/B90-81204/GAR 053,189 
onik fuer die planaren 


Aufbau und Test der Analogelektr 

Driftkammern des ZEUS Detektors. (Construction and 
test of the analog electronics for the planar drift cham- 
bers of the ZEUS detector). 


TIB/B90-81210/GAR 053,193 
DRILL CORES 

Scientific value of coring the proposed southern Appa- 

lachian research drill hole. 

DE90010514/GAR 052,451 
DRILLING 

Abbaubereichserkundung durch _ Horizontalbohrungen 

Laenge - 2. Teilvorhaben. Textband. Schlussber- 


grosser 
icht. (Horizontal prospect drilling of considerable length 
ahead of face areas - 2nd sub-project. Text volume. Final 


). 
E90792260/GAR 052,523 
DRILLING FLUIDS 
Lost circulation technology development projects. 
DE90009742/GAR 
DRINKING WATER 
Elimination of Chlorinated Ethylenes from Drinking Water. 
PB90-250531/GAR 050,852 
DROPLETS 
Droplet ———_ 
cloud clearing wi 
DE90010584/GAR 
DRUG ABUSE 
Alcohol and pot Council for the Northwest 
1984-86. 


Territories: Annual reports 
MIC-90-03354/GAR 050,607 


Saskatchewan Alcohol and Drug Abuse Commission: 
Annual report 1988-89. 
MIC-90-03463/GAR 052,151 


DRUG INDUSTRY 
Eradicating Cocaine in Peru: The Role of American For- 
a 


AB A223 254/4/GAR 050,604 


052,822 


051,299 


vaporization and recondensation in 
long pulse infrared chemical lasers. 
050,579 


Labor Movement and the State Co- 
lombian Drug ; Effect on the Peace Process be- 
tween the M19 and the State. 

AD-A223 129/8/GAR 050,603 


DRUGS 
Spatial 
Surface of the 
AD-A222 751/0/GAR 052,111 


National Guard Drug interdiction Mission: A Circumven- 
tion of Posse Comitatus. 
AD-A222 923/5/GAR 050,581 


Colombia: Emerging Labor Movement and the State Co- 
lombian Drug Problem: Effect on the Peace Process be- 
tween the M19 and the State. 

AD-A223 129/8/GAR 050,603 


Eradicating Cocaine in Peru: The Role of American For- 
A223 254/4/GAR 050,604 
DRY SUITS 


Relationships between Drug Binding Sites on the 
Receptor. 


Ne Consumption during Underwater Fin Swimming 
leari 


Dry 
AD-A253 040/7/GAR 052,214 


DRYING 
Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 


KW-34 VOL. 90, No. 20 


KEYWORD INDEX 


N90-21460/2/GAR 
DUAL-PURPOSE POWER PLANTS 

Oelbefeuertes Brennwert-Heizgeraet Insumma. Entwick- 

lungsarbeiten vom 1.7.1984 bis 30.9.1986. Schlussber- 

icht. (Insumma oil-fired high-efficie heater. Engineer- 

ing activities July 1, 1984 to September 30, 1986. Final 


=. 

DE90792283/GAR 051,220 

DUCKS 
Trends in sizes of breeding duck populations in western 
Canada, 1955-89. 
MIC-90-03255/GAR 052,552 


Decoy Traps for Ducks. 

PB90-246679/GAR 
DUCTS 

Numerical Method for Designing 3D Turbomachinery 

Blade Rows. 

N90-20990/9/GAR 050,910 


Active Control of Multi-Dimensional Random Sound in 


Ducts. 
N90-21603/7/GAR 052,873 


DURABILITY 
Effects of Mineral By-Products on the Frost-Resistance 


of Concrete. 
PB90-249947/GAR 050,858 
DURENE 
Inhibition of retrogressive reactions in coal/petroleum co- 
processing. ee Lgemny progress report, Decem- 
ber 1, 1989-February 28, 1990. 
DE90011004/GAR 051,247 
DUST 
Recycling of Electric Arc Furnace Dust. 
PB90-253220/GAR 
DUST EXPLOSION 
Explosibility tests on reference sulfide mineral samples. 
MIC-90-03372/GAR 52,534 
DUSTOFF 
DUSTOFF: Aviation or Medical Evacuation. 
AD-A223 204/9/GAR 
DUSTS 
Ergebnisse von Untersuchungen auf dem Gebiet der 
Staub- und Silikosebekaempfung im Steinkohlenbergbau. 
(Results of studies on dust abatement and silicosis pre- 
vention in coal mining). 
DE90792081/GAR 051,429 
DUTCH COMMODITY ACT 
Risicobeheersing in het Kader Van de Warenwet (Risk 
Management as Part of the Dutch Commodity Act). 
PB90-249038/GAR 050,674 
DYE —— 
h Pulse —— Flashiamp Pumpable Laser Dyes. 
ye A223 075/3 052,922 
DYNAMIC CONTROL 
Controlled Multibody Dynamics Simulation for Large 
Space Structures. 
N90-21068/3/GAR 053,209 
DYNAMIC LOADS 
Prediction of loads on penetrators into rock via the 
spherical cavity expansion approximation. 
DE90010323/GAR 052,838 


Fracture Toughness and Crack Growth of Zerodur. 

N90-21187/1/GAR 051,897 
DYNAMIC PROGRAMMING 

Parallelisation of a Dynamic Programming Algorithm Suit- 

able for Feature Detection. 

AD-A222 657/9/GAR 051,065 
DYNAMIC RESPONSE 

Effect of Nonlinearities on Flexible Structures. 

AD-A222 705/6/GAR 053,033 


Dynamic response of a lightweight gun barrel during a 
firing-pressure transient. 
DE90010893/GAR 052,862 


eptens Aeroelasticity History, Status and Future in 


N90-21047/7/GAR 050,364 


Ice Impact Model Tests for Three Bow Forms of a 
Vessel. Volume 1. Short Analysis of the Test Results. 
PB90-249954/GAR 052,795 


Nonnormal Secondary Response Due to Yielding in a Pri- 


mary Structure. 
PB90-251976/GAR 050,658 


DYNAMIC STRUCTURAL ANALYSIS 
Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade igns for a Utility-Class Helicopter. 
N90-20974/3/GAI 050,396 


Linearized Identification of Buildings with Cores for Seis- 
mic Vulnerability Assessment. 
PB90-251943/GAR 050,657 


Nonnormal Secondary Response Due to Yielding in a Pri- 


mary Structure. 
PB90-251976/GAR 050,658 
DYNAMICS 
po ya of Micellar Oligomeric and Monomeric Sodium 
0-Undecenoate. 
AD-AD2e 570/4/GAR 050,750 


Molecular Dynamics Study of the Effect of Temperature 
Saag Structure and Dynamics of Water between Pt 
Ss. 


050,468 


052,559 


051,654 


052,258 


AD-A222 627/2/GAR 050,759 


Molecular Dynamics of Physical Aging Processes in Poly- 

mer Glasses ( riment and Theory). 

AD-A222 848/4/GAR 050,818 
E REGION 

NaHCO3: A Source of Na Atoms for Sudden Sodium 


Layers. 
AD-A222 579/5/GAR 050,531 


EARTH ATMOSPHERE 
Determination of airborne organics by direct sampling 


mass spectrometry. 
DE90009422/GA\ 051,396 


EARTH FILLS 
Stability of Lined Slopes at Landfills and Surface Im- 
=. 

B90-251877/GAR 050,853 
Surface Capping of Waste Disposal Sites with Natural 
Liner Materials. 
PB90-252818/GAR 051,653 
Superfund Record of Decision (EPA Region 1): New Bed- 
ford, MA. (First Remedial Action), March 1990. 
PB90-254293/GAR 051,665 
Superfund Record of Decision (EPA Region 3): C and R 
Battery, VA. (First Remedial Action), March 1990. 
PB90-254301/GAR 051,666 


Superfund Record of Decision (EPA Region 2): Roebling 

Steel, NJ. (First Remedial Action), March 1990. 

PB90-254335/GAR 051,668 
EARTH MAGNETOSPHERE 

Kinetic theory of pee nog pulsations: |. Internal exci- 

tations by energetic particles. 

DE90010280/GAR 052,441 
EARTH MANTLE 

Organic Chemistry of Mantle-Derived Xenoliths: Assess- 

ing the Possibilities for Deep Sources of Natural Gas. Bi- 

ennial Report, November 1987-November 1989. 

PB90-247404/GAR 052,473 
EARTH ORBITAL ENVIRONMENTS 

Simplified Model for Solar Cosmic Ray Exposure in 

Manned Earth Orbital Flights. 

N90-21715/9/GAR 053,241 
EARTH ORBITS 

SIRTF in High Earth Orbit. 

N90-21345/5/GAR 
EARTH PENETRATORS 

Prediction of loads on penetrators into rock via the 

spherical cavity expansion approximation. 

DE90010323/GAR 052,838 
EARTH PLANET 

Summary of summit meeting of professional society 

presidents and/or executive directors. 

DE90010503/GAR 052,446 

Summary of summit meeting of professional society 

esidents and/or executive directors. 
E90010504/GAR 052,447 

Light gas gun system for launching building material into 

low earth orbit. 

DE90010745/GAR 053,232 
EARTH RESOURCES 

——- — of Brazil: Potentialities of Multi- 


Sensors 
N90-21451/1/GAR 052,575 


EARTH SCIENCES 


Summary of summit meeting of professional society 
presidents and/or executive directors. 
DE90010503/GAR 052,446 


Summary of summit meeting of professional society 
presidents and/or executive directors. 
DE90010504/GAR 052,447 


Research and development in the earth sciences: Final 


report. 
MIC-90-03345/GAR 052,600 


EARTHQUAKE ENGINEERING 
Linearized Identification of aca with Cores for Seis- 
mic Vulnerability Assessme: 
PB90-251943/GAR 050,657 
EARTHQUAKE RESISTANT STRUCTURES 
Nonnormal Secondary Response Due to Yielding in a Pri- 


mary Structure. 

PB90-251976/GAR 050,658 
EARTHQUAKES 

SLAC site geology, ground motion and some effects of 


the October 17, 1989 earthquake. 
DE90010334/GAR 052,443 


Proposed initiative for capitalizing on the Parkfield, Cali- 

fornia, earthquake prediction. 

DE90010506/GAR 052,448 
EARTHWORK 

a to Earthwork Construction. State-of-the-Art Report 


PB90-247545/GAR 050,863 


EASTERN EUROPE 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part 1. 
050,692 


053,201 


PB90-238452/GAR 





Hungarian Companies Seeking Foreign Capital Involve- 

ment (1989). Part 2 

PB90-238460/GAR_ 050,693 

Slovak and Czechoslovakian Enterprises Looking for 

Joint Ventures (1989). 

PB90-238478/GAR 050,694 
EASTERN REGION (GREENLAND) 

Shape and size of lacustrine deposited melanogen (iner- 
tinite) Upper Carboniferous East Greenland. Characteriza- 
tion of organic matter from the Danish subsurface by 
means of automated image analysis. 

DE90791306/GAR 052,567 
EBR-2 REACTOR 

Experimental Breeder Reactor |i (EBR-II): Instrumentation 

for core surveillance. 

DE90010474/GAR 052,696 
ECOLOGY 

Canada Committee on Ecological Land Classification: 

Achievements 1976-89, and long-term plan. 

MIC-90-03123/GAR 052,547 

Avian Botulism: Geographic Expansion of a Historic Dis- 

ease. 

PB90-245119/GAR 052,288 

Avian Cholera: A Major New Cause of Waterfowl Mortali- 


B90-246661/GAR 052,289 


Decoy Traps for Ducks. 
PB90-246679/GAR 052,559 
Bird and Small Mammal Populations in a Grazed and Un- 
razed Riparian Habitat in Idaho. 
B90-254251/GAR 052,564 
ECONOMETRICS 
Efficient Allocation of Transfers to the Poor. The Problem 
of Unobserved Household Income. 
PB90-248865/GAR 050,683 
System-Theoretic Trends in Econometrics. 
PB90-249285/GAR 
ECONOMIC ANALYSIS 
General Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Main Report. 
AD-A223 ie /4/GAR 052,820 
General in Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix A. Eco- 


some Analysis. 
AD-A223 132/2/GAR 052,821 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi, Design Memorandum Number 1. Appendix B. Hydro- 


052,822 


050,706 


dynamics 
AD-A223 '133/0/GAR 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi. in Memorandum Number 1. Appendix D. Environ- 


mental mentation 
AD-A223 135/5/GAR 051,546 


General Design Memorandum, Gulfport Harbor, e+ 
pi. — Memorandum Number 1. Appendix E. Thin- 


Layer Disposal. 
AD-A223 136/3/GAR 051,686 
bd area Mississippi. Final Environmental Impact 


Statemei 
AD-A223 138/9/GAR 051,483 


Shining Path and the Future of Peru. 
AD-A223 249/4/GAR 050,615 
Census of Manufactures, 1987. Industry Series: General 
Industrial Machinery and Equipment. Industries 3561, 
3562, 3563, 3564, 3565, 3566, 3567, 3568, and 3569. 
PB90-246901/GAR 051,857 
Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 050,686 
Long-Term Perspective an of Sub-Saharan Africa. 
Volume 1. Country Perspectives. 
PB90-249390/GAR 050,687 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 050,688 
Long-Term Perspective Study of Sub-Saharan Africa. 
pean mg 4. —, of a Workshop on Regional Inte- 
in and Cooperation. 
Foo 2t6is/ GAR 050,690 
Use and the U.S. Economy. 
PBOO 254145/GAR 
ECONOMIC ASSISTANCE 
Efficient Allocation of Transfers to the Poor. The Problem 
of Unobserved Household Income. 
PBS0-248865/GAR 050,683 


ECONOMIC CONDITIONS 
Columbia: Social Programs for the Alleviation of Poverty. 
PB90-248832/GAR 050,608 


Social Dimensions of Adjustment in Sub-Saharan Africa: 
A Poverty Profile for Ghana, 1987-88. 
PB90-248857/GAR 050,682 


pore a I the Determinants of Household Welfare in 


pas 248873/GAR 050,684 
Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 

ECONOMIC DEVELOPMENT 


Muzzling the Bear: Gorbachev's Program to Restructure 
the Soviet Military. 


051,357 


150,686 


KEYWORD INDEX 


AD-A222 781/7/GAR 050,610 
Canada/New Brunswick Cooperation Agreement on Plan- 


ning. 

Mlc-90-03334/GAR 050,677 
Environmental Management in Development. The Evolu- 
tion of Paradigms. 
PB90-249376/GAR 052,560 
Long-Term Je a mee _ of Sub-Saharan Africa. 
Volume 1. Country P 

PB90-249392/GAR 050,687 
of Sub-Saharan Africa. 


Long-Term Perspective Study 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 050,688 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 3. Institutional and Socio-political Issues. 
PB90-249418/GAR 050,689 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. Proceedings of a Workshop on Regional Inte- 


— and tion. 
B90-249426/GAR 050,690 


ECONOMIC FORECASTING 
Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050,696 


USSR Grain Situation and Outlook, July 1990. 
PB90-248550/GAR 


ECONOMIC GROWTH 


Sustainable 
DE90791370/GAR 


ECONOMIC IMPACT 
Economic Impact of Automation: The Case of Robotic 


Thermal Spraying. 
AD-A222 666/0/GAR 051,825 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix F. Regional 
Impact and Financial Analysis. 

AD-A223 137/1/GAR 050,851 
Cost and Impact of Federal Regulation on Small versus 
Large Business Retirement Plans: Executive Summary. 
PB90-250465/GAR 050,709 


Cost and Impact of Federal Regulation on Small versus 

Large Business Retirement Plans: Final Report. 

PB90-250473/GAR 050,710 
ECONOMIC MODELS 


USDA/ERS Com General Equilibrium (CGE) 
Model of the United States. 


PB90-247958/GAR 050,679 
Economic Quantification of Plans for Surface Water Man- 


— 
PB90-252842/GAR 050,447 


ECONOMIC POLICY 
Making of Sore Policy in Africa. 
PB90-248840/GAR 050,681 


Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 050,686 


Long-Term ee Study of Sub-Saharan Africa. 
Volume 1. Country Perspectives. 

PB90-249392/GAR 050,687 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 


Long-Term Perspective Study of 


Volume 3. Institutional and Socio-political Issues. 
PB90.249418/GAR 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. Pore of a Workshop on Regional Inte- 


— ition and Cooperation. 
'B90-249426/GAR 050,690 


ECONOMIC SURVEYS 
— Allocation of Transfers to the Poor. The Problem 
of Unobserved Household Income. 
PB90.248865/GAR 050,683 


ECONOMICS 
Economic Perestroika: The Consequences of Success. 
AD-A222 677/7/GAR 050,591 


U.S. ROK Frictions: Causes for Anti-Americanism. 
AD-A222 897/1/GAR 050,593 


Evolucao Do Sensoriamento Remoto Aplicado Em Vege- 
tacao E Floresta No INPE (Evolution of Remote Sensing 
Applied to Vegetation and Forest at INPE). 

N90-21452/9/GAR 052,576 


ECOSYSTEMS 
Integrated environmental monitoring at remote ecosys- 
tems. First annual 
DE90010976/GAR 051,746 


Ecological a ©. for gold and base metal mining 
tions in eante : Final — 
IC-90-03268/GAR 051,568 


Project Ecologische Inpasbaarheid Stoffen 5. Ecosys- 
teemkennis voor Nationaal Stoffenbeleid: Literatuurstudie 
en Voorstel voor een Programma van (Project 
Ecologic Application of Substances 5. E 

edge for National Substances Policy: Literature Study 
and Proposal for a Research Program). 
PB90-250838/GAR 051,764 

EDDY VISCOSITY 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User’s Guide. 


050,442 


051,353 


ELECTRIC BATTERIES 


N90-21306/7/GAR 052,906 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N90-21307/5/GAR 


EDGE DETECTION 


Avaliacao Do Desempenho de Detetores Morfologicos de 
Borda (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


EDGE LOADING 
Combined Effect of Matrix Cracking and Stress-Free 
Edge on Delamination. 
N90-21126/9/GAR 051,927 
EDITING 
QDES Administrative Guide: National PDES Testbed. 
PB90-250069/GAR 051,823 
EDUCATION 
Program of the International Training Course on Remote 
Sensing for African Specialists. 
N90-21435/4/GAR 052,570 
Science, Education, and Development in Sub-Saharan 


Africa. 

PB90-248824/GAR 050,329 
EDUCATIONAL FACILITIES 

lowa State Mining and Mineral Resources Research Insti- 

+ eames report, July 1, 1988-December 31, 

DE90011720/GAR 052,517 
EIGENVALUES 

Canonical by ore ery Part 

AD-A222 812/0/GAR 
EIGENVECTORS 

Eigenvectors of the S Matrix and Their Relations with 

— and Forces in Anisotropic Elastic 

AD-A222 842/7/GAR 053,035 
ELASTIC DEFORMATION 

Review of Gear Housing Dynamics and Acoustics Litera- 

ture. 

N90-21387/7/GAR 051,490 


ELASTIC PROPERTIES 
Framework to Correlate a/W Ratio Effects on Elastic- 
Plastic Fracture T: ness (J sub c). 
AD-A222 822/9/GAI 053,034 


Eigenvectors of the S Matrix and Their Relations with 
a and Forces in Anisotropic Elastic 
AD-A222 842/7/GAR 053,035 
Three-Dimensional Elastic-Plastic Analysis of Shallow 
Cracks in Single-Edge-Crack-Tension Specimens. 
N90-21130/1/GAR E 
Review and Statistical Analysis of the Ultrasonic Velocity 
Method for Estimating the Porosity Fraction in Polycrys- 
talline Materials. 
N90-21402/4/GAR 051,898 


ELASTICITY 
Utilization of polymer viscoelastic properties in acoustic 
wave sensor ications. 
DE90010534/GAR 050,838 


ELASTODYNAMICS 
Element-Specific Modal Formulations for Large-Displace- 
ment Multibody Dynamics. 
N90-21069/1/GAR 053,039 


ELASTOMERS 


Elastomers and Other Organic Composites. 
AD-A222 772/6/GAR 051,953 


Equilibrium swelling of elastomeric materials in solvent 


environments. 

DE90010164/GAR 051,954 
ELDERLY PERSONS 

Hospital Data by pay eel Area for Aged Medicare 

Beneficiaries: Selected nostic Groups, 1986. Volume 

1. 

PB90-253634/GAR 051,779 

Hospital Data by phic Area for Aged Medicare 

Beneficiaries: Selected lures, 1986. Volume 2. 

PB90-253642/GAR 051,780 
ELECTRIC APPARATUS AND APPLIANCES 

Pulse-width dependent radiation effects on electronic 

components. 

MIC-90-03410/GAR 052,631 
ELECTRIC ARC FURNACES 


Recycling of Electric Arc Furnace Dust. 
PB90-253220/GAR 


ELECTRIC sa 


Interna’ a on Polymer Electrolytes (1st). 
AD-Ag2S OF 013/4/ 050,822 


Evaluation of Room-Temperature Chioroaluminate Molten 
Salts as Electrolytes for High Energy Density Batteries. 
AD-A223 097/7/GAR 051,206 


Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 051,207 


——- of battery oe for electric vehicles. 
Vol 
DE90010907/GAR 051,211 


INEL battery data base. 


October 15, 1990 


1. General Theory. 
052,868 


051,654 
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DE90010914/GAR 051,212 
Battery Seminar (Sth) Proceedings. Held in London (Eng- 


land) on April 11, 1989. 
ERATL-90/18/GAR 051,217 


ELECTRIC BRIDGES 
vonage inl —— a = lor bridge igniter for low 
ignition a high vi source. 
DE90009974/GAR . ” 050,919 


ELECTRIC CABLES 
os St superconductors for space power 
transmission lines. 
DE90009725/GAR 057,160 
ELECTRIC COILS 
Cast coil transformer fire susceptibility and reliability 
DE90010234/GAR 051,165 


ELECTRIC CONDUCTIVITY 
Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 051,207 


a of the Burgess metal electrical resistivity model 

— ME format and its adaptation to the metal 

DE90010816/GAR 052,013 

Development of the remote-controlled electrical resist- 
tus. 


ance measurement 
DE90777742/GAR 052,019 


ELECTRIC CONDUCTORS 
pane sec corrosion of transmission line conductors: 


Literature review. 
MIC-90-03520/GAR 051,162 


ELECTRIC CONTACTS 
Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 

ELECTRIC CURRENTS 
Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 


051,207 
ELECTRIC DOUBLE LAYER 
Structure of the Electric Double Layer. 
AD-A222 761/9/GAR 


ELECTRIC FIELDS 
Molecular Mechanisms of Electric Field Interactions with 
Vertebrate Cells. 
AD-A222 999/5/GAR 052,234 


Initial studies of electric field effects on ceramic powder 
formation in flames. 
DE90007571/GAR 051,876 


Data —— 9 7 for residential magnetic field 


source charact 
MIC-90-0351 GAR 051,540 


ELECTRIC FILTERS 
Design of Sharp Cutoff Filters with Low Quality Factors. 
AD-A223 130/6/GAR 050,942 


ELECTRIC GENERATORS 
Test — Generator stator bar leak quantification and 


Beso 9001001 7/GAR 051,219 


ELECTRIC POWER 
Practical superconductor development for electrical 
SS Annual report for FY 1989. 
:90010262/GAR 052,998 
Technology choice in a least-cost expansion analysis 
framework: The impact of gas prices, planning horizon, 
DE90011145/GAR 051,348 


ELECTRIC POWER INDUSTRY 
Notat vedroerende konsekvens af vindmoenster og en 
differentieret tarif paa elafregning mellem vindkraftvaerk 
0g distributionsselskab. (Note on the consequences of 
wind patterns and differentiated tariffs on electricity ac- 
fone between wind power stations and distribution 
DE90791348/GAR 051,331 
ELECTRIC POWER PLANTS 
Electrica! generating station proposal: Complete verbatim 
transcript. 
MIC-90-03278/GAR 051,221 
Report to Dept. of 


051,184 


050,766 


three types of ice storage modules. 
MIC-90-03390/GAR 


ELECTRIC POWER SUPPLIES 
Advanced Launch System (ALS): Electrical Actuation and 
Power Systems a Operability and Cost Picture. 
N90-21271/3/G, 053, 


ELECTRIC POWER TRANSMISSION 
po sete Study of Electric Power Distribution Systems 
N90-21113/7/GAR 053,257 


ELECTRIC-POWERED VEHICLES 


Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 051,207 


—_—— of ultracapacitors in electric vehicle propul- 
sion systems. 

neoccsnenc ll 051,210 
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DE90010907/GAR 


INEL battery data base 
DE90010914/GAR 051,212 


Laboratory testing of chloride 3ET205 6 volt traction bat- 


tery. 
DE90010926/GAR 051,213 
—_ testing of two DEMI Model 4E zinc-air rechargeable 


cells. 
DE90010927/GAR 051,214 
Laboratory testing of GNB switch 12 volt SLI — 
DE90010930/GAR 

ELECTRIC UTILITIES 
Introduction to the Argonne Utility Simulation (ARGUS) 


model. 
DE90010304/GAR 051,233 


Impact of automated feeder reconfiguration on capacity 
utilization at the Athens Utilities Board. 
DE90010710/GAR 051,229 


Energy conservation a evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 


sessions. 
DE90010890/GAR 051,346 
Argonne Utility Simulation model: An analysis tool for 


evaluating energy and environmental strategies. 
DE90011091/GAR 051,418 


Technology choice in a least-cost expansion analysis 
framework: The impact of gas prices, planning horizon, 
and system characteristics. 

DE90011145/GAR 051,348 


Maali paa Aeroe Vindmoellepark. (Measurements at 
Aeroe Windmill park). 
DE90791318/GAR 051,328 
Physical Vuinerability of Electric Systems to Natural Dis- 
asters and Sabotage. 

051,227 


051,211 


051,215 


PB90-253287/GA 


ELECTRICAL ENGINEERING 
Center for Electronics and Electrical Engineering Techni- 
cal Progress Bulletin Covering Center Programs, October 
to December 1989, with 1990 CEEE Events Calendar. 
PB90-255381/GAR 051,205 
ELECTRICAL INDUSTRY 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part 1. 
PB90-238452/GAR 050,692 
Slovak and Czechoslovakian Enterprises Looking for 
Joint Ventures (1989). 
PB90-238478/GAR 050,694 
ELECTRICAL INSULATION 
Insulation irradiation test program for the Compact Igni- 
tion Tokamak. 
DE90011318/GAR 052,622 
ELECTRICAL PROPERTIES 
Rapid Annealing of Iron Implanted Hg(1-x)Cd(x)Te. 
AD-A222 777/5/GAR 051,872 


Multichip packaging technology with laser-patterned inter- 


con 5 
DE90010743/GAR 051,183 


ELECTRICAL RESISTANCE 
Polymer Composite Preform and Process for Producing 


PAT-APPL-7-343 106/GAR 051,936 


ELECTRICAL RESISTIVITY 

Resistivity of Pristine and Intercalated Graphite Fiber 

Epoxy Composites. 

N90-21192/1/GAR 051,871 
ELECTRICITY 

Assessment of modular IGCC plants based on entrained 

flow coal gasification. 

DE90000456/GAR 051,237 
ELECTROCHEMICAL CORROSION 

Thermal Control System Corrosion Study. 

N90-21294/5/GA 
ELECTROCHEMISTRY 

Analysis of the Published Calorimetric Evidence for Elec- 

trochemical Fusion of Deuterium in Palladium. 

AD-A222 719/7/GAR 052,601 

Electrochemical, In situ Raman Spectroscopic, and Con- 

— Studies of Polypyrrole cea teat Large Size 

Anions: Conducting Nature of Reduced F 
AD-A222 739/5/GAR 050,816 


Internat im on Polymer Electrolytes (1st). 
AD-A223 38 OS AGAR 050,822 


Lightweight Solid Po 
Power Density of 3 k 
AD-A223 068/8/GAR 


Metallurgical foe ee of Leaking Tray Packs. 
AD-A223 157/9/GAR o 051,942 


Electrochimica Acta: The Journal of the International So- 
ciety of a Volume 34, Number 12, De- 
cember 1989. 

AD-A223 267/6 050,788 
poem cam ty Surfaces. Final Report, December 1986- 


November 
pb90 262560/GAR 051,334 


Manufacture of Air Electrodes and Long Run Tests. 

PB90-255126/GAR 51,337 
ELECTRODES 

Evaluation of the Photopic ERG Using Lower Eyelid Elec- 


053,229 


Electrolyte Fuel Cell with Stack 
/\b (7KW/kg). 
051,312 


AD-A222 617/3/GAR 


Structured Electrode Interfaces. 
AD-A222 763/5/GAR 050,768 


Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 051,207 


Direct conversion technology. Annual summary report CY 
1989: Energy Conversion and Utilization Technologies 


Program. 
DE90010057/GAR 051,317 


O2 Reduction at the IFC Orbiter Fuel Cell O2 Electrode. 
N90-21469/3/GAR 053,260 
ELECTRODYNAMICS 
Electrodynamics of the High Latitude lonosphere. 
AD-A223 229/6/GAR 
ELECTROLYTES 


Fluid and Electrolyte Homeostasis a oa ‘ante 
Exercise: Hormonal and Non-Hormonal F: 
AD-A222 837/7/GAR 052,251 


International Symposium on Polymer Electrolytes (1st). 
AD-A223 013/4/GAR 050,822 


Evaluation of Room-Temperature Chioroaluminate Molten 
Salts as Electrolytes for High Energy Density Batteries. 
AD-A223 097/7/GAR 051,206 


Electrochimica Acta: The Journal of the International So- 
ciety of Electrochemistry. Volume 34, Number 12, De- 
cember 1989. 

AD-A223 267/6 050,788 


Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 051,207 


Physical modeling of bubble phenomena, electrolyte flow 
= _ transfer in simulated advanced Hall cells. Final 


DI 900 10640/GAR 052,011 


Effect of KOH Concentration on LEO Cycle Life of IPV 

Nickel-Hydrogen Flight Battery Cells. 

N90-21116/0/GAR 051,218 
ELECTROLYTIC CELLS 

Self-dischar: ed of Li-alloy/FeS2 thermal cells. 

DE90010659/GAR 0. 
ELECTROMAGNETIC FIELDS 

Wakefield calculations on parallel computers. 

DE90009712/GAR 053,059 


Investigation of effects of 60-Hz electric and magnetic 
fields on operant and social behavior and on the neur- 

oendocrine system of nonhuman primates. Annual report. 
DE90010809/GAR 052,241 


Electromagnetic computations for fusion devices. 
DE90011097/GAR 052,618 


New Rectangular Waveguide to Coplanar Waveguide 


Transition. 
N90-21263/0/GAR 051,163 


ELECTROMAGNETIC PULSES 
Prediction of high-voltage, broadband rf pulse generation 
from an air gas avalanche switch. 
DE90010183/GAR 051,115 


Numerical modeling tools for transient electromagnetic 


a. 
E90010328/GAR 053,081 


ELECTROMAGNETIC RADIATION 
ja Coupling through a Slot to a Loaded Cylindrical 


ity - Experimental Resul 
AD-A223 000/1/GAR 051,196 


High-Purity Silicon Soft X-ray Sensor Arrays. 
PB90-251604/GAR 051,157 


Electric and Magnetic Dipole Radiation in a Random 


Medium. 
PB90-254673 051,202 


ELECTROMAGNETIC SCATTERING 
Inlet Modeling Studies. 
AD-A222 908/6/GAR 


Separable Coordinate Systems for PDEs. 

AD-A223 052/2/GAR 
ELECTROMAGNETIC TESTING 

About pages a4 wire-rope testing in New Bruns- 

wick mines and related data. 

MIC-90-03368/GAR 052,532 
ELECTROMAGNETIC WAVE FILTERS 

Programmable, Four-Channel, 128-Sample, 

Analog-Ternary Correlator. 

AD-A222 649/6/GAR 
ELECTROMETALLURGY 

Physical modeling of bubble phenomena, electrolyte flow 


and mass transfer in simulated advanced Hall cells. Final 
re 
DE90010640/GAR 052,011 


ELECTRON ACCELERATORS 
DURIP - Instrumentation for Laser Switched Power 


LINAC. 
AD-A222 629/8/GAR 053,047 


ELECTRON ACCEPTORS 


Infrared Study of (H,Be)-, (D,Be) and (Li,Be)- Acceptor 
Complexes in Silicon. 
050,775 


052,211 


050,542 


052,978 


052,053 


40-Ms/s 
051,113 


AD-A222 829/4/GAR 





ELECTRON BEAM FUSION ACCELERATOR 
Dosimetry considerations for the hy eee photon/ 
electron environment of HERMES Ill: Implications for ex- 
iments and modeling 
1E90007073/GAR 
ELECTRON BEAMS 
Anticipated Signal Levels for the ESA and RPA. 
AD-A223 228/8/GAR 053,050 
Dosimetry considerations for the bey eter photon/ 
electron environment of HERMES Ill: Implications for ex- 
periments and modeling 
DE90007073/GAR 
ELECTRON COLLISIONS 
Electron stopping powers of some elements and com- 
pounds from 0 to 10,000 eV: A compilation. 
DE90010675/GAR 053,099 
ELECTRON-DEUTERON INTERACTIONS 
Parity violation and electron scattering. 
DE90010429/GAR 
ELECTRON ENERGY 
Application of HREELS to Model Catalysts: CO and 
C2H4 Adsorption on Pt/Al203. 
AD-A222 744/5/GAR 050,763 
ELECTRON GUNS 
Technical Report for Micrion Corporation Contract 
N00014-89-C-2238. 
AD-A222 936/7/GAR 053,048 
ELECTRON-ION COLLISIONS 
Theory of electron-ion collisions: The role of doubly excit- 


ed states. 
DE90011078/GAR 053,122 


ELECTRON MICROSCOPES 
DOD-University Research Instrumentation Program, FY 
1986/FY 1987. 
051,123 


053,052 


053,052 


053,084 


AD-A222 578/7/GAR 


Fatigue, Fracture Mechanics and Corrosion Properties of 
Some Aluminum-Lithium Alloys. 
AD-P005 928/7/GAR 051,998 


Concepts for future developments in electron microsco- 
Py. Foreign trip report, March 24, 1990-March 31, 1990. 
E90010630/GAR 051,789 


ELECTRON MICROSCOPY 
Stem Si of Changing Grain Boundary Chemistry 
During the Sensitisation of AIS! 304 Stainless Steel. 
N90-21157/4/GAR 051,948 


Grain Boundary Precipitation in Ni3Al Based Alloys. 
N90-21161/6/GAR 052,024 
ELECTRON OPTICS 
i Report for Micrion Corporation Contract 
N00014-89-C-2238. 
AD-A222 936/7/GAR 053,048 


ELECTRON-POSITRON INTERACTIONS 
Micropolyelectrons as possible sources of the anomalous 
positron peaks in heavy-ion reactions. 
DE90010721/GAR 053,105 


Effects of exotic composite bosons in the TRISTAN, SLC 
and LEP region. 
DE90777713/GAR 053,155 
Messung elektroschwacher Effekte und topologischer 
Verzweigungsverhaeltnisse in der Reaktion e (+ ) e (-) - 
> tau (+ ) tau (-) am Speicherring PETRA. (Measure- 
ment of electroweak effects and topological branching 
ratios in the reaction e (+ ) e (-)-> tau (+ ) tau (-) at 
the storage ring PETRA). 

TIB/B90-81205/GAR 053,190 
Untersuchung von Ri luktion in den Reak- 
tionen gamma gamma -> _ pi (0) pi (0) , pi (0) eta mit 
dem JADE-Detektor. (Study of resonance production in 
the reactions gamma gamma -> pi (0) pi (0) , pi (0) eta 
with the JADE detector). 

TIB/B90-81211/GAR 053,194 


Messung der 2-Photon-Produktion von rho (0) omega mit 
dem JADE-Detektor bei PETRA. (Measurement of the 2- 
photon PEAY of rho (0) omega with the JADE detec- 


tor at P 
TIB/ 00.8121 2/GAR 053,195 
ma-> 3 pi(+ ) 


Untersuchung der Reaktion gamma 

3 pi (-) mit oo JADE-Detektor bei PETRA. (Study of the 
reaction gam oo -> 3 pi (+ ) 3 pi (-) with the 
JADE dobecier at PETRA). 

TIB/B90-81213/GAR 053,196 


ELECTRON-PROTON INTERACTIONS 
Theoretical Calculations for Electron Proton Scattering. 
PB90-251588/GAR 053,181 


ELECTRON-QUARK INTERACTIONS 
Parity violation and electron scattering. 
DE90010429/GAR 

ELECTRON SCATTERING 
Deep inelastic structure functions from electron scatter- 
ing Bey hydrogen, deuterium, and iron at 0.6 GeV(sup 2) 

< Q(sup 2) = or < 30.0 GeV(sup 2). 
DE90010169/ AR 053,064 
Parity violating weak neutral current effects in elastic e- 
ee. 12)C colnaine. Final report, August 15, 1987-May 


1989. 
be9001 1185/GAR 053,134 


as es TRANSFER 
ization Free Energy for Electron Transfers at 
euld Laud and Dielectric Semiconductor-Liquid Inter- 


053,084 


faces. 
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AD-A222 575/3/GAR 050,751 


Dynamical Solvent Effects on Electron-Transfer Process- 
es: Recent Progress and Perspectives. 
AD-A222 603/3/GAR 050,755 


Importance of ‘Fast’ Solvent Relaxation Components to 

a Rates: Comparisons between Barrier- 
rary 9 Frequencies and Subpicosecond Time-Re- 

pone lvation Dynamics. 

AD-A222 604/1/GAR 050,756 

lonic Atmosphere Effects on the Energetics of Thermal 

and Optical Electron-Exc! Reactions: Application to 

Ferrocenium-Ferrocene Self Exchange. 

AD-A222 605/8/GAR 050,757 


DNA-Mediated —— Transfer and Application to ‘Bio- 


chip’ Development. 
AD-A222 682/7/GAR 052,156 


ELECTRONIC CIRCUITS 
Predicting switched-bias response from steady-state irra- 


diations. 
DE90006770/GAR 052,295 
Rad-hard electronics development program for SSC 
liquid-argon calorimeters. 
DE90011107/GAR 053,124 
ELECTRONIC CONTROL 
Human Centrifuge Controller. 
N90-21043/6/GAR 
ELECTRONIC COUNTER COUNTERMEASURES 


Studies of ECCM Improvements for Frequency-Hi 
CPFSK Systems. asset 
051,092 


053,295 


AD-A222 995/3/GAR 


ELECTRONIC COUNTERMEASURES 
Electronic Countermeasures (ECM) and Acoustic Coun- 
termeasures Supported Protection for Merchant Ships 
inst SSM/ASM Missiles and Mines. 
AD-A222 805/4/GAR 051,091 
ELECTRONIC EQUIPMENT 
Materials for High-Density Electronic Packaging and 


Interconnection. 
AD-A222 985/4/GAR 051,174 


Statistical process control for QML radiation hardness as- 


surance. 
DE90007413/GAR 052,296 


ELECTRONIC STRUCTURE 


X-ray absorption spectroscopy: EXAFS and XANES. A 
— tool to study atomic and electronic structure of 


erials. 
DES001 1177/GAR 053,016 


ELECTRONIC WARFARE 
High Temperature Superconductivity Applications for 
Electronic Warfare and Microwave Systems. 
AD-A222 972/2/GAR 051,195 
Electronic Warfare Technology - Trends and Visions. 
AD-A223 034/0/GAR 051,093 


ELECTRONICS 
Overview of European Technology in Computers, Tele- 
communications, and Electronics. 
PB90-215773/GAR 051,086 
Need for Research in Electronics Assembly Technology. 
PB90-250101/GAR 051,199 
Center for Electronics and Electrical Engineering Techni- 
cal Progress Bulletin Covering Center Programs, October 
to December 1989, with 1990 CEEE Events Calendar. 
PB90-255381/GAR 051,205 
ELECTRONS 
Resonant-Tunneling Theory of Imaging Close-Packed 
Metal Surfaces ty Scaneing Tunneling Microscopy. 
AD-A222 845/0/GAR 050,777 


Single-electron charging effects. Technical progress 


report. 

DE90011421/GAR 053,144 

Fenomenos de Alta Energia Em Explosoes Solares (High 

Energy Phenomena During Solar Flares). 

N90-21713/4/GAR 050,528 
ELECTROOPTICS 

—_ Isolation Capability of Rotating Wave Plate Type 

Electro-Optic Modulators. 

AD-A222 640/5/GAR 051,124 
ELECTROPHYSIOLOGY 

Etude Electrophysiologique ue de L’Optimisation des Re- 

sponses Motrices de L’ ateur de Consoles de Com- 

mande (Electrophysiological Study of Motor - Response 

imization in Command Console Operators). 

PB90-252255/GAR 052,179 
ELECTRORETINOGRAPHY 

Evaluation of the Photopic ERG Using Lower Eyelid Elec- 


trodes. 
AD-A222 617/3/GAR 052,211 


ELECTROSTATIC ANALYZERS 
Anticipated Signal Levels for the ESA and RPA. 
AD-A223 228/8/GAR 
ELECTROSTATIC PRECIPITATORS 
User-Friendly Data Entry Routine for the ESP Model. 
PB90-256785/GAR 051,446 
ELECTROSTATICS 
Radon Concentration over the Brazilian Amazon Basin 
During the Wet Season (Belem-Manaus Gte-Able-2B 
Flight of April 24, 1987). 


ENERGY CONSERVATION 


N90-21486/7/GAR 


ELIZABETHTOWN (PENNSYLVANIA) 
‘ Lancast Count +. ome Ragen et Cc 
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Projeto Canasate: Sensoriamento Remoto Aplicado AO 
Levantamento DA Cultura Canavieira (Project Canasate: 
Remote Sensing Applied to Sugar Cane Crop “— 
N90-21446/1/GAR 


Aerial Photography as an Aid for Agricultural einiia Cee 


trol. 
N90-21455/2/GAR 050,466 


Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
Procedimento-Inpe, Utilizando Dados Do Landsat = 
uation of Classification Performance and Proportion E: 
mate of the Sugar Cane Crop Through ProvedureINPE 
Utilizing Landsat Data). 

N90-21458/6/GAR 050,467 


Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 

N90-21460/2/GAR 050,468 
Methods for Inhibiting Rust Infections of Plants. 
PAT-APPL-7-226 608/GAR 

FARM MANAGEMENT 

U.S. Farming Sector Entering the 1990's: Twelfth Annual 
Report on the Status of Family Farms. 

PB90-247974/GAR 050,437 


Evaluation of Cocoa Land Use Management in Ghana. 
PB90-250788/GAR 050,446 
FARMS 

Rapportage van de metingen, uitgevoerd aan een 
zonnewarmte-installatie ten behoeve van een kalverhou- 
derij te Barneveld. (Report of the measurements carried 
Se er ee oe ee ae 
rearing in Barneveld, Netherlands). 

DE90786169/GAR 051,374 


Structural o——- in U.S. Farmland. 
PB90-247966/GAR 


FATALITIES 
Proceedings of the Workshop on Needs and Resources 
for Occupational Mortality Data. 
PB90-245002/GAR 052,231 
FATIGUE LIFE 
Gordon Research Conference on Composites Held in 
Ventura, California on 2-6 January 1990. auees 


AD-A222 849/2/GAR 
Fatigue Damage Growth Mechanisms in Continuous 
051,934 


Fiber Reinforced Titanium Matrix Composites. 

N90-21409/9/GAR 

power A of the Pressure Proof Test Concept for Thin 
050,400 


050,476 


050,436 


T3. 
N90-21424/8/GAR 


Real Time Neural Net Estimator of Fatigue Life. 
N90-21564/1/GAR 050,923 


Useful Lifetime Prediction Software for Plane Semi- 
Cracks in 3-D Solid Configurations. 
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PB90-252677/GAR 


FATIGUE (MATERIALS) 
Characterization of Failure Processes 


051,982 


Copper Com nder F Geonene 
mposites u ‘atigue Loading Conditions 
N90-21123/6/GAR “ 051,924 


Lama Aluminides: Processing, Properties and Poten- 


NB0-21 158/2/GAR 052,023 
Fatigue Damage Growth Mechanisms in Continuous 
Fiber Reinforced Titanium Matrix Composites. 
N90-21409/9/GAR 051,934 
NASA Airframe Structural Integrity Program. 
N90-21422/2/GAR 
Real Time Neural Net Estimator of Fatigue Life. 
N90-21564/1/GAR 
FATIGUE (MECHANICS) 
Fatigue Properties of Al-Li Alloys. 
AD-P005 924/6/GAR 051,996 
Fatigue and Fracture Behavior of a PM Al-Li Alloy. 
AD-P005 929/5/GAR 051,999 
FATIGUE STRENGTH AT N CYCLES 
Static and Fatigue Strength of an Adhesive Bonded 
CFRP Butt-Strap Joint. The Effects of Stacking Sequence 
and Temperature. 
PB90-247008/GAR 051,831 
FATIGUE TESTS (MECHANICS) 
Evaluation of a Method of Reconstituting Fatigue Loading 
from Rainflow Counting. 
AD-A222 664/5/GAR 050,384 
Fatigue, Fracture Mechanics and Corrosion Properties of 
Some Aluminum-Lithium Alloys. 
AD-P005 928/7/GAR 051,998 
FAULT TOLERANCE 


Neural Networks for Aircraft Control. 
N90-20937/0/GAR 


050,399 


050,923 


050,405 
Exploiting Virtual Synchrony in Distributed Systems. 
N90-21555/9/GAR 05 

FAULT TREE ANALYSIS 
Living PRAs made easier with IRRAS. 
DE90010938/GAR 

FEASIBILITY STUDIES 
Fiscal Year 1990 Regional Coordination Plan and 
Themes for the Remedial Investigation/Feasibility Study 
and Selection of Remedy Process. 

PB90-249673/GAR 051,641 

FEATURE EXTRACTION 
Paralielisation of a Dynamic Programming Algorithm Suit- 
able for Feature Detection. 

AD-A222 657/9/GAR 051,065 
Neural Network for Feature Extraction. 
AD-A223 059/7/GAR 

FEDERAL AGENCIES 
President's Council on Management Improvement’s 
Guidelines for Pilot Flexible Workplace Arrangements, 


Volume 2. 

PB90-780479/GAR 050,320 
FEDERAL BUDGETS 

Mid-Session Review of the Budget, July 16, 1990. 

PB90-242835/GAR 
FEDERAL DEPOSIT INSURANCE CORPORATION 

Record Description in MDRM Order for the Call and 

Income, March 1990. Data Tape Documentation. 

PB90-234956/GAR 150,669 
FEDERAL FUNDS 

Proposal Pressure in the 1980s: An Indicator of Stress on 

the Federal Research System. 

PB90-253147/GAR 050,333 
FEDERAL REGION X 

Cumulative impact assessment: A case study. 

DE90003546/GAR 

North Slope investigation report. 

DE9001 Ceie/GAR 
FEDERAL REPUBLIC OF GERMANY 

Public —— and acceptance of the siting of nuclear 

waste facilities in seven countries. 

DE90010318/GAR 052,660 
FEDERAL RESERVE SYSTEM 

Record Description in MDRM Order for the Call and 

Income, March 1990. Data Tape Documentation. 

PB90-234956/GAR 050,669 
FEDERAL WATER POLLUTION CONTROL ACT 

tions of Al Under the Federal Water Pollu- 
ntrol Act (FWPCA) Which Are Applicable to the 
ph Program. 

PB90-249574/GAR 051,715 
FEEDBACK CONTROL 

Stochastic Robustness of Linear Control Systems. 

N90-20941/2/GAR 050,409 
FEMALES 

Under-Utilisation of Women in the Labour Market. 

PB90-248667/GAR 050,315 


a Women Employees: Measures to Counteract 


hortage. 
PB90-248758/GAR 050,317 


FEMTOSECOND PULSES 
Interferometric second-harmonic-generation autocorrela- 
tor for characterizing femtosecond pulses. 


052,764 


051,081 


150,678 


051,740 


051,744 


DE90010331/GAR 


FERMI LEVEL 
Fermi surface of YBa2Cu307: Evidence for the Cu-O 
lane sheets from positron experiments. 
E90786154/GAR 053,024 
FERMI SURFACES 
Fermi surface of YBa2Cu307: Evidence for the Cu-O 
plane sheets from positron experiments. 
DE90786154/GAR 053,024 
FERMILAB ACCELERATOR 
Computing ane data handling recent experiences at Fer- 
milab and SLA 
DE9001 1480/GAR 053,145 
FERRITIC STEELS 
Effect of Load Cycling on Creep Life Prediction of Ferritic 


Steels. 
ERATL-90/07/GAR 051,964 


FERROCENES 
lonic Atmosphere Effects on the Energetics of Thermal 
and Optical Electron-Exchange Reactions: Application to 
Ferrocenium-Ferrocene Self Exchange. 
AD-A222 605/8/GAR 050,757 
FERROMAGNETIC RESONANCE 
Ferromagnetic Resonance Studies and Magnetization 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 
FERRY SPACECRAFT 
Partnership: Space Shuttle, Space Science, and Space 


Station. 
N90-21050/1/GAR 053,200 
FERTILITY 


Reproductive Toxicity of Ethylene Glycol Monomethyl 
Ether (CAS NO. 109-86-4) in Sprague-Dawley Rats, Litter 


Two. 
PB90-252313/GAR 052,280 


FERTILIZER INDUSTRY 
Canadian fertilizer consumption, shipments and trade, 


1988-89. 
MIC-90-03480/GAR 050,418 


FEVERS 
Rapid Diagnosis of Typhoid Fever through Identification 
of Salmonella typhi Within 18 Hours of Specimen Acquisi- 
tion by Culture of the Mononuclear Cell-Platelet Fraction 


of Blood. 
AD-A222 671/0/GAR 052,134 


FIBER COMPOSITES 
Mechanical property characterization of fiber-reinforced 
SiC matrix composites. 
DE90011316/GAR 051,922 
Characterization of Failure Processes in Tungsten 
Copper Composites under Fatigue Loading Conditions. 
N90-21123/6/GAR 051,924 
Use of Unbalanced Laminates as a Screening Method for 
Microcracking. 
N90-21124/4/GAR 051,925 
Multi-Objective Shape and Material Optimization of Com- 
posite Structures Including Damping. 
N90-21132/7/GAR 053,040 
Structural i Select Fiber Composite Structures. 
N90-21137/6/GAI 051,929 


- Ls gpa Fatigue Behavior of Tungsten Copper 
051,930 


052,925 


mpositi 
N90-21 138/4/GAR 


Micromechanics Analysis of Space Simulated Thermal 

Deformations _ Stresses in Continuous Fiber Rein- 

forced Com; 
N90-21140 O/GAR 051,931 


Fatigue Damage Growth Mechanisms in Continuous 
Fiber Reinforced Titanium Matrix Composites. 
N90-21409/9/GAR 051,934 


Small Business Innovation Research. Abstracts of 1988 
Phase 1 Awards. 
N90-21680/5/GAR 050,327 


Etude du Comportement Mecanique des Composites 
sous Sollicitations Complexes (Study of the Mechanical 
Behavior of es ea under Complex Stresses). 
PB90-252180/GAR 051,937 


Herstellung und Charakterisierung von hochgefuellten, 
unidirektional faserverstaerkten thermoplastischen Poly- 
meren. (Manufacture and characterization of highly filled, 
unidirectional fiber-reinforced thermoplastic polymers). 

TIB/A90-81195/GAR 051,938 


FIBER OPTICS 


Advanced Instrumentation for Aircraft Icing Research. 
N90-21006/3/GAR 050,411 


Strain and Dynamic Measurements Using Fiber Optic 
Sensors Embedded into Graphite/Epoxy Tubes. 
N90-21090/7/GAR 051,131 


Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 
Based Phased Array Antennas. 
N90-21261/4/GAR 050,936 


Intensity to Frequency Conversion Technique in Intensity 
Modulated Fiber Optic Sensing Systems. 
N90-21277/0/GAR 051,132 


Civil Air eee: A Fresh Look at Power-by-Wire and 


Fly-by-Light. 
N90-21283/8/GAR 050,412 





Fiber Optic Sensor for Noncontact Measurement of Shaft 

Speed, Torque, and Power. 

N90-21360/4/GAR 051,862 
FIBER ORIENTATION 

Resistivity of Pristine and intercalated Graphite Fiber 


Epoxy Com ’ 
N90-21192/1/GAR 051,871 


FIBERBOARD 
Performance Oriented Packaging Testing of Fiberboard 
Container, PPP-B-636. 
AD-A222 748/6/GAR 051,798 
FIBERGLASS REINFORCED PLASTICS 
phe Endurance of Horizontal GRP-Pipe Systems Includ- 
Bulkhead Penetration. 
P 90-249160/GAR 052,793 
Effect of Joints on the Fire Resistance of Protected 
Glassfibre Reinforced Plastic Pipes Filled with Stagnant 
Water or Gas. 
PB90-249194/GAR 052,794 
Effect of Joints on the Fire Endurance of Glassfibre Rein- 
forced Plastic Pipes with Stagnant Water. 
PB90-251612/GAR 052,799 


Fire Endurance of Glassfibre Reinforcement Plastic 


P90-251638/GAR 052,801 
FIBERS 
Characterization of PMDI/HOPG Interfaces by SERS 


Using a Silver Overlayer Configuration. 
n0-A223 104/1/GAR ein 050,783 


Compressive Behaviour of PBZ Fibres in Composites. 
AD-A223 173/6/GAR 


051,911 


Liquid Crystalline P 
AD-A223 253/6/GAI 050,836 


Short Fibre and Particulate Reinforced Metal Matrix Com- 


posites. 
AD-P005 939/4/GAR 051,912 
Rapid hy coma processing of high temperature supercon- 


ducting fi 
DE90011236/GAR 053,020 
Fiber Pushout Test: A Three-Dimensional Finite Element 
Computational Simulation. 
N90-21131/9/GAR 051,827 
FIELD ARMY 
Will Tray Rations be Available for the Next War. 
AD-A223 179/3/GAR 
Should Women be in the Field Artillery. 
AD-A223 247/8/GAR 
FIELD EFFECT TRANSISTORS 
Field-Effect Superconducting Transistor. 
PB90-251430/GAR 
FIELD-REVERSED MIRROR REACTORS 
US-Japan workshop on field-reversed configurations with 
pers -state high-temperature fusion plasmas and the 


11th US-Japan workshop on compact toroids. 
DE9001 0283/GAR 052,945 


—_ a of field-reversed configurations. Progress 
15, 1989-May 15, 1990. 
D 90011530/GAR 052,965 


FIELD STRENGTH 
Prediction of VHF/UHF Mobile Reception in Urban 
Areas: Com) with Measurements in London. 
N90-21255/6/GAR 


050,935 
FIGHTER AIRCRAFT 
Aluminum-Lithium: Application of Plate and Sheet to 
Fighter Aircraft. 
AD-P005 935/2/GAR 050,391 
Human Factors in Fighter Software Development. 
N90-21522/9/GAR 
FILARIASIS 
Rapid Diagnosis of Bi 
crofti Filariasis by an 
Tube Technique. 
AD-A222 965/6/GAR 
FILLING TESTS 
Tests on the = of Dry Tanks in Ships. 
PB90-248923/GA 
FILM BOILING 
Forced convection film boiling drag and heat transfer of a 


e00010611/GAR 052,890 


FILMS 
Exact Results for the Structured Liquid-Solid Interface. 
AD-A222 762/7/GAR 050, 


Electrochromic sun control coverings for windows. 
DE90000335/GAR 050,645 


—, 
ncial Assessment for Senior Military Officers. 
AD Ao22 858/3/GAR 050,312 


Record Description in MDRM Order for the Call and 
Income, March 1990. Data Tape Documentation. 
PB90-234956/GAR 050,669 


FINANCIAL ASSISTANCE 
Maritime Pollution Claims Fund (Canada): Annual report 
1988-89. 
MIC-90-03290/GAR 051,702 


Environmental Studies Research Funds (Canada): Annual 
report 1989. 


052,400 


052,357 


051,189 


050,627 
ia malayi and Wuchereria ban- 
cridine Orange/Microhematocrit 

052,200 


052,791 


KEYWORD INDEX 


MIC-90-03338/GAR 051,757 
Research and development in the earth sciences: Final 


r 

MIC-90-03345/GAR 052,600 
FINANCIAL MANAGEMENT 

Financial Assessment for Senior Military Officers. 

AD-A222 858/3/GAR 050,312 


Compendium of GAO’s Views on the Cost Saving Pro- 
posals of the Grace Commission. Volume 2. Individual 


Issue Analyses. 
AD-A222 957/3/GAR 050,323 


Annual on financial operations 1987-88. 
MIC-90-03170/GAR 053,301 
— Photography as an Aid for Agricultural Credit Con- 


N90-21455/2/GAR 050,466 
Internationaler Vergleich Wirtschaftlich Gefuehrter Fors- 
re (Intenational Comparison of Research 
ized along Commercial Lines). 
PBgo 2504 /GAR 050,330 
FINANCIAL STATEMENTS 
Record Description and Derived Items for the Call and 
Income, March 1990. Data Tape Documentation. 
PB90-215674/GAR 050,666 


Comeaen Se (Mapping) of Thrift Financial, December 1989 
to 
PB90-234915/GAR 050,668 


Call and Income Ri 
PB90-590090/GAR 

FINES 
Study of fines migration in heavy oil reservoirs. 
MIC-00-03385/GAR 

FINITE DIFFERENCE THEORY 
Fast Collocation Method for Transonic Airfoil a 
N90-20984/2/GAR 353 


Application of an Inverse Method to the Design of a 
Radial Inflow Turbine. 
N90-20989/1/GAR 050,909 


Numerical Method for Designing 3D Turbomachinery 
Blade Rows. 

N90-20990/9/GAR 050,910 
ps ery eee of > mmaeas Designs Using Computa- 
N90-20999/0/GAR 050,363 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer’s Reference. 
N90-21307/5/GAR 052,907 


FINITE ELEMENT METHOD 


Implementation of JAC3D on the NCUBE/ten. 
DE90011472/GAR 


050,671 


052,539 


051,012 


Role of Structural Analysis in Airworthiness Certification. 
N90-20972/7/GAR 050,394 


Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 
chine Blades). 

N90-20988/3/GAR 050,908 


Combined Effect of Matrix Cracking and Stress-Free 
tion. 


pga on Delaminai 
N90-21126/9/GAR 051,927 


Three-Dimensional Elastic-Plastic Analysis of Shallow 
Cracks in Single-Edge-Crack-Tension Specimens. 
N90-21130/1/GAR 051,965 


Fiber Pushout Test: A Three-Dimensional Finite Elernent 
Computational Simulation. 
N90-21131/9/GAR 051,827 


Micromechanics Analysis of Space Simulated Thermal 
Deformations and Stresses in Continuous Fiber Rein- 
forced Composites. 

N90-21140/0/GAR 051,931 


Computational Structural Mechanics Testbed Generic 
Structural-Element Processor Manual. 
N90-21410/7/GAR 053,042 


Finite Element a for Hyperbolic Conservation 
Laws with Forcing Terms. 
N90-21595/5/GAR 053,171 


FINITE VOLUME METHOD 
Overlapped Grid Method for Multigrid, Finite Volume/Dif- 
ference Flow Solvers: Maggie. 050344 


N90-20953/7/GAR 
Computai ign Method for Shock Free Transonic 
Cascades and Airfoils. 


N90-20986/7/GAR 050,354 
oo Finite Volume Methods for the Diffusion Equa- 


NQO-21 568/2/GAR 052,059 


FINS 
Computational Study of the Effectiveness of Coating Ma- 
terials for KE Projectile Fins Subjected to the Combined 
Effects of Inbore and Aerodynamic Heating. 
AD-A222 595/1/GAR 050,334 


Oxygen Consumption during Underwater Fin Swimming 


Wearing Dry Suits. 
AD A298 040/7/GAR 052,214 


FIRE CODES 
Exposure: An 
PB90-257601/GAR 


tional 


System Fire Code. 
- 053,329 


FIRST WALL 


FIRE CONTROL 


Metoder foer Beraekning av Kortaste Vaegen Mellan Tva 
Punkter i Planet Med Haensyn till pay thn cer ndhee 3 
junkta, Enkelt_Slutna Polygoner: En Littera' 


Shape of Simple Polygons: A Literature Survey). 
PB90-25291 rGhA 052,859 
FIRE FIGHTING 


Utveckling av Ri Analyser och Metod- 

foosag (bevaooment of ve Ping and Rescue Tac- 

PB00.256207/GAR 050,654 
FIRE RESISTANT MATERIALS 


Computer Model for Temperature Distribution Calculation 
in Insulated GRP-Pipes during Fire Conditions. 
PB90-249152/GAR 052,792 


He Endurance of Horizontal GRP-Pipe Systems Includ- 
Bulkhead Penetration. 
90-249160/GAR 052,793 
Effect of Joints on the Fire Resistance of Protected 
Glassfibre Reinforced Plastic Pipes Filled with Stagnant 
Water or Gas. 
PB90-249194/GAR 052,794 


Effect of Joints on the Fire Endurance of Giassfibre Rein- 
forced Plastic Pipes with Stagnant Water. 
PB90-251612/GAR 052,799 


Fire Endurance of Glassfibre Reinforcement Plastic 
P890-251638/GAR 052,801 


FIRE SAFETY 
Exposure: An Expert lem Fire Code. 
PB90-257601/GAR ~ 


FIRE TESTS 
Fire Endurance of Horizontal GRP-Pipe Systems Includ- 
ing Bulkhead Penetration. 
PB90-249160/GAR 052,793 


Effect of Joints on the Fire Resistance of Protected 
Glassfibre Reinforced Plastic Pipes Filled with Stagnant 


Water or Gas. 
PB90-249194/GAR 052,794 


—- Joints on —— cmon a Glassfibre Rein- 
PB90-251612/GAR 052,799 


Note on the Chosen Fire Endurance Test Procedure for 
GRP-Pipes on Board Ships. 
PB90-251620/GAR 052,800 


Fire Endurance of Glassfibre Reinforcement Plastic 


PB90-251638/GAR 052,801 
FIRES 

Parameterization of aerosol scavenging in a convective 

cloud model. 

DE90010865/GAR 050,571 

Parametric spy of oe effects on aerosol 

scavenging over large 

DE90010866/ 050,572 
So Air Transport Category Fuselage Burnthrough 
N90-20967/7/GAR 053,321 


Report of the CIB W14 Workshop on Fire Modeling 4 
Conseil International du Batiment (CIB) Commission W 


on Fire. 
PB90-247420/ GAR 050,649 


Consolidated a Fire Model (CCFM) —— 
Code Application CCFM. Vents - Part 1: Physical Basis. 
PB90-250192/GAR 050,661 


Consolidated Sey ge Fire Model (CCFM) Computer 
Code Application |. Vents - Part 2: Software Refer- 
ence Guide. 

PB90-250200/GAR 050,662 
Consolidated Fire Model (CCFM) Computer 
paw pony eel . Vents - Part 3: Catalog of Algo- 
PB90-250218/GAR 050,663 
Consolidated Fire Model (CCFM) Computer 
——- . Vents - Part 4: User Reference 
PB90-250226/GAR 050,664 


Fundamentals of Enclosure Fire ‘Zone’ Models, 1989. 
PB90-254855 050,651 


Comparisons of NBS/Harvard Vi Simulations and Data 

from all Runs of a Full-Scale Multi-Room Fire Test Pro- 

Big90-254871 050,652 
FIRING (IGNITING) 

—— Characterization and Cookoff Behavior of 

Booster Shant Aostene Prepared from RDX and Acrylic or 

Ethylene-Vinyl Acetate Dispersions. 

N90-21203/6/GAR 052,848 
FIRST WALL 

Modeling of runaway electron damage for the design of 

tokamak plasma facing components. 

DE90008237/GAR 052,604 


053,329 


DE90011390/GAR 
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FISCHER-TROPSCH SYNTHESIS 
Modified ferrisilicates for synthesis gas conversion. Final 


DE90009553/GAR 051,879 


FISH 
Economic impact analysis of the Salmonid Enhancement 


m. 
MIC-90-03151/GAR 050,484 


Length and weight data from juvenile salmonids captured 
by — trawling on the lower Fraser River during 1987 


and 1 
MIC-00-03397/GAR 050,491 
ss annotated guide to selected fish bibliographies, 


1738- 
Mic-90-08427/ GAR 050,494 
Trichop- 


Distributions of stonefly Plecoptera and caddis’ 
runswick 


tera species in three stream systems in New 
and Nova Scotia, Canada, with reference to stream acidi- 


ty. 
MIC-90-03429/GAR 050,496 


FISH HATCHERIES 
Coded wire tag recoveries from the second release of 
sterile coho salmon O. kisutch into the marine environ- 


ment. 
MIC-90-03398/GAR 050,492 


FISH TAGGING 
Results of spiny dogfish Squalus acanthias tagging in 
B.C. waters during 1984 and 1985. 
MIC-90-03587/GAR 050,502 
FISHERIES 
Sudbury District fisheries management plan, 1990-2000. 
MIC-90-03243/GAR 050,488 
_ Fisheries Advisory Council: Annual report 1988- 


MIC-90-03350/GAR 050,489 


Primary production on Georges Bank, August 1988. 
Se ” 050,490 
District fisheries management plan, 1989-2000. 
90-03439/GAR 050,500 
roi District fisheries management plan, 1989-2000. 
MIC-90-03622/GAR 050,504 


Abstracts of papers published by the staff of the Great 
Lakes Laboratory for Fisheries and Aquatic Sciences, 


1968-86. 

MIC-90-03639/GAR 050,505 

Status of the Pacific Whiting Resource in 1989 and Rec- 

ommendations to Management in 1990. 

PB90-246703/GAR 050,506 
FISHERY MANAGEMENT 

Sudbury District fisheries management plan, 1990-2000. 

MIC-90-03243/GAR 050,488 

M District fisheries management plan, 1989-2000. 

Mi-90-09499/GAR 050,500 

Geraldton District fisheries management plan, 1989-2000. 

MIC-90-03622/GAR 050,504 
FISHING 

Impact of acidification on the economic value of recre- 

ational fishing in eastern Canada. 

MIC-90-03223/GAR 050,487 
FISHING SURVEYS 

Data analysis of 1986 and 1987 Hecate Strait juvenile 

salmon surveys. 

MIC-90-03426/GAR 050,461 

Hook and line survey of Lingcod Ophiodon elongatus 

stocks in the Gulf Islands region (MSA 17) of the Strait of 

Georgia, 1985 to 1988. 

MIC-90-03436/GAR 050,497 
FISSILE MATERIALS 

Measurement of uranium and plutonium content in a fuel 

assembly using the RPI spent fuel assay ice. 

DE90010049/GAR 052,637 
FISSION NEUTRONS 

JANUS neutron irradiation of a mouse cell line containing 


a shuttle vector 

DE90010542/GAR 
FISSION PRODUCTS 

Fission product release as a function of chemistry and 


DE90010945/GAR 052,650 


FLAME ARRESTERS 
Testing of Flame Screens and Flame Arresters as De- 
vices igned to Prevent the Passage of Flame (DPPF) 
into Tanks Containing Flammable Atmospheres Accord- 
ing to an IMO Standard. 
AD-A222 566/2/GAR 050,877 
FLAME SPRAYING 
Fundamental Study on Laser Spraying (Report 2) Ther- 
mal Spraying of Pure Titanium. ™ 
PB90-250689/GAR 051,902 
FLAMES 
Modelli 


premixi 
DE90006312/GAR 050,886 


Initial studies of electric field effects on ceramic powder 
formation in flames. 

DE90007571/GAR 051,876 
Advanced coal-fueled combustor for residential space 
heating applications. Quarterly technical progress report 
No. 3, May-July 1987. 
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052,240 


of flamelet surface-to-volume ratio in turbulent 
combustion. 


KEYWORD INDEX 


DE90009904/GAR 050,892 
Structure and Radiation Properties of Large Two Phase 


Flames. 

PB90-254616 050,901 
FLAMMABILITY 

Full-Scale Air Transport Category Fuselage Burnthrough 


Tests. 
N90-20967/7/GAR 053,321 


FLAMMABLE GASES 
Spontaneous Ignition of Special Material Gases for Semi- 
conductor Industry. 
PB90-251315/GAR 050,745 
FLARE STARS 
Flare Stars at Radio Wavelengths. 
N90-21719/1/GAR 
FLASH LAMPS 
. h Pulse Ener: 7 Flashiamp Pumpable Laser Dyes. 
A223 075/3 052,922 
we PLATE COLLECTORS 
Optimalisering Zonnevang zonneboilersysteem. (Optimi- 
zation of the ‘Zonnevang’ solar boiler system). 
DE90767892/GAR 051,369 
FLAT PLATES 
User Manual for Viconopt: An Exact Analysis and Opti- 
mum Design Program Covering the Buckling and Vibra- 
tion of Prismatic Assemblies of Fiat in-Plane Loaded, An- 
isotropic Plates, with Approximations for Discrete Sup- 
ports, and Transverse Stiffeners. 
N90-21413/1/GAR 053,044 
FLEXIBLE ASSEMBLY 
Concept for Computer Aided Process Planning for Flexi- 


ble Assembly. 
PB90-251174/GAR 051,820 


FLEXIBLE PAVEMENTS 
Laboratory Study of Test Methods for Polymer Modified 
Asphalt in Hot Mix Pavement. 
PB90-252412/GAR 

FLEXIBLE SPACECRAFT 
NASA CSI Suspension Methods Overview. 
N90-21080/8/GAR 

FLEXIBLE STRUCTURES 
Effect of Nonlinearities on Flexible Structures. 
AD-A222 705/6/GAR 053,033 


Analytic Semigroups: Applications to Inverse Problems 

for Flexible Structures. 

AD-A223 151/2/GAR 053,036 
FLEXIPLACE 

FLEXIPLACE: A Workshop for Supervisors, Employees 

and Personnel Specialists (Participant Handouts). Volume 


is 
PB90-780461/GAR 050,319 


President's Council on Management Improvement’s 
Guidelines for Pilot Flexible Workplace Arrangements, 


Volume 2. 
PB90-780479/GAR 050,320 


FLEXIPLACE: A Workshop for Supervisors, Employees 
and Personnel Specialists (Instructor Guide). Volume 3. 
PB90-780487/GAR 050,321 


FLEXIPLACE: A Workshop for Supervisors, Employees 
and Personnel Specialists (Slides). Volume 4. 
PB90-780495/GAR 050,322 


FLIGHT CONDITIONS 
Use of Numerical Optimization for Helicopter Airfoil and 


Blade Design. 
N90-20995/8/GAR 050,359 
FLIGHT CONTROL 


Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 053,288 


Investigation of Air Transportation Technology at Prince- 
ton University, 1988-1989. 
N90-20935/4/GAR 053,291 


Application of Stochastic Robustness to Aircraft Control 


Systems. 
N90-20936/2/GAR 050,404 


Expert System for Wind Shear Avoidance. 
N90-20938/8/GAR 


Rule-Based Mechanisms of Learning for Intelligent 
Adaptive Flight Control. 
N90-20939/6/GAR 050,407 


Civil Air Transport: A Fresh Look at Power-by-Wire and 

re. 

N90-21283/8/GAR 050,412 
igital Controller for Active Aeroelastic Controls. 

PB90-255696/GAR 


FLIGHT CONTROL SYSTEMS 
Robustness Evaluation of H2 and H(Infinity) Control 


Theory as Applied to a Transport Aircraft. 
AD-A222 795/7/GAR 050,401 


FLIGHT HELMETS 
Development of an Improved SPH-4 Retention Assembly. 
AD-A222 935/9/GAR 050,632 


Helicopter Aircrew Helmets and Head Injury: A Protective 


Effect. 
AD-A223 024/1/GAR 050,633 


FLIGHT OPERATIONS 
Data Link Processor (DLP) Project Transition Plan. 


050,529 


051,795 


053,220 


050,406 


150,413 


N90-21256/4/GAR 
FLIGHT PATHS 
Flight Path Reconstruction Using Extended Kalman Filter- 


ing Techniques. 
N90-20970/1/GAR 050,392 


FLIGHT SIMULATION 
Stereopsis Cueing Effects on Hover-in-Turbulence Per- 
formance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 


USSR Space Life Sciences Digest, Issue 26. 
N90-21513/8/GAR 


FLIGHT STABILITY TESTS 
Manta: An RPV Design to Investigate Forces and Mo- 
ments on a Lifting Surface. 
N90-20971/9/GAR 050,393 
FLIGHT TESTS 
Flight Test Investigation of Certification Issues Pertaining 


2 General-Aviation-Type Aircraft with Natural Laminar 
low. 
N90-20952/9/GAR 050,343 


FLIGHT TRAINING 
— of Requirements for a P-3 Windshear Training 


Program. 
AD-A222 577/9/GAR 052,302 
FLIGHT VEHICLES 


a Aeroelasticity History, Status and Future in 


ret. 
N90-21047/7/GAR 050,364 


FLIP FLOPS 
Integrated Silicon Flip-Flop Sensors. 
PB90-251190/GAR 
FLOCCULATION 
pork - asphaltene flocculation in heavy oil and asphalt 


soluti 
MIC-90-03389/GAR 051,291 


FLOOD CONTROL 
Salmon River Ice Jam Control Studies. 
AD-A222 665/2/GAR 

FLOOD FORECASTING 
Manitoba river forecast development. Volume 1: Phase |, 
planning and design -- Volume 2: Phase Il, application 
and evaluation. 

052,488 


053,298 


053,268 


051,167 


050,847 


MIC-90-03441/GAR 


FLOOD PLAINS 
Potencialidade Do USO de Dados de Satelite No Mapea- 
mento de Planicies de Inundacao (Possible Use of Satel- 
lite Data for Flood Plain Mapping). 
N90-21462/8/GAR 052,580 
FLOOD ROUTING 


Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 

PB90-252008/GAR 050,854 

FLOODS 

Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de Largura de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of 
Fluvial Channel Width). 

N90-21463/6/GAR 052,581 
Chaostheorie en Frequentie- Verdelingen van Stormvioe- 
den en Rivierafvoeren (Theory of Chaos in Relation to 
Frequency Distribution of Storm Surges and River Dis- 


charges). 

PB90-253402/GAR 050,855 
FLOODS AND FLOOD CONTROL 

Flood of September, 1986 in the watersheds of Lodge, 

Battle and Lyons Creeks, southwest Saskatchewan. 

MIC-90-03111/GAR 052,482 


Manitoba river forecast development. Volume 1: Phase |, 

planning and design -- Volume 2: Phase Il, application 

and evaluation. 

MIC-90-03441/GAR 052,488 
FLOORS 

Demountable Construction Analysis of the Behaviour of a 

1:5 Scale Floor Bay: Part 3. Series A and B: Prestressed 


Floor. 
PB90-255118/GAR 050,653 


FLORENCE TOWNSHIP (NEW JERSEY) 
Superfund Record of Decision (EPA Region Ne Roebling 
Steel, NJ. (First Remedial Action), March 1990. 
PB90-254335/GAR 051,668 
FLORIDA 
Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 
FLOW CHARACTERISTICS 
Aerodynamic Optimization by Simultaneously Updati 
Flow Variables and Design Parameters. of ~ 
N90-20991/7/GAR 050,355 


LaRc TPI 1500 Series Polymers. 
N90-21129/3/GAR 

FLOW CYTOMETRY 
Flow Cytometric Ploidy Determination of Oral Premalig- 
nant and Malignant Lesions. 
AD-A222 836/9/GAR 052,139 


Expert systems for flow cytometry data analysis: A pre- 


liminary report. 
DE90010619/GAR 052,133 


050,840 





FLOW DISTRIBUTION 


Users Manual for the NASA Lewis Ice Accretion Predic- 
tion Code (LEWICE). 
N90-20943/8/GAR 050,380 


Discrete-Vortex Model for the Symmetric-Vortex Flow on 
Cones 


N90-20946/1/GAR 050,339 
Some Aspects of Essentially Nonoscillatory (ENO) For- 
mulations for the Euler Equations, Part 3. 
N90-20949/5/GAR 050,340 
Effects of Nose Bluntness and Shock-Shock Interactions 
on Blunt Bodies in Viscous Hypersonic Flows. 
N90-20950/3/GAR 050,341 
Aerodynamic Design Techniques at DLR Institute for 
Design Aerodynamics. 
NEST OETOAR 050,348 
Aerodynamic 
N90-20998/2/GA' 
Computer Codes for the Evaluation of Thermodynamic 
Properties, Transport Properties, and Equilibrium Con- 
stants of an 11-Species Air Model. 
N90-21297/8/GAR 053,170 
Effects of Forcing on a Single Stream Shear Layer and 
Its Parent Boundary Layer. 
N90-21301/8/GAR 

FLOW EQUATIONS 


Some Aspects of Essentially Nonoscillatory (ENO) For- 
mulations for the Euler Equations, Part 3. a 


N90-20949/5/GAR 

Multigrid Accelerated Relaxation Solution of Transonic 
Full Potential Flow Equation. 
prccrenrentianis 


Aerodynamic in Via Control Theory. 
N90-20998/2/GA\ 
FLOW FIELDS 
Rotating Flow in Radial Turbomachinery. 
AD-A222 885/6/GAR 052,882 


ce Solutions for a Cylindrical Laser Diffuser Flow- 


AD-A223 025/8/GAR 052,919 


FLOW MODELS 

Initial inverse calibration of the ground-water flow model 

for the Hanford unconfined aquifer. 

DE90008224/GAR 051,687 
FLOW VELOCITY 

Effects of Forcing on a ‘wa Stream Shear Layer and 

Its Parent Boundary Layer. 

N90-21301/8/GAR 052,903 
FLOW VISUALIZATION 


Study of Mixed Convection in Large Baffled Rectangular 
Chambers with and without Internal Heat Sources. (Final 


Report). 
AD-A223 158/7/GAR 052,885 


Liquid crystal coatings for surface shear stress visualiza- 
tion in hypersonic flows. 
DE90010846/GAR 052,894 
Scroll Profiles for Scroll Fluid Machines. 
PB90-250580/GAR 

FLUE GAS 
Acoustic agglomeration of power plant fly ash for envi- 
bn and hot gas cleanup. Final report: Revised 


DE90008251 /GAR 051,394 


— coal-fueled combustor for residential space 
Hg ty Pesaro Quarterly technical progress report 

No. 3, May-July 1987. 
050,892 


in Via Control Theory. 
050,362 


052,903 


050,342 


050,362 


050,640 


DE90009904/GAR 
Flue Gas Cleanup Program. Fiscal year 1990, Summary 


Program Plan. 
DE90010265/GAR 051,401 


Simultaneous SOx/NOx control. Technical report, April 1, 
1987-March 31, 1988 including Quarterly technical 
progress report, January-March 1988. 

DE90011404/GAR 051,421 
| FGD survey. Project summary, January-December 


DE90011448/GAR 051,422 


Utility FGD survey, January-December 1987. Design per- 
formance data for operating FGD systems: Volume 2, 


Part 3. 
DE90011451/GAR 051,423 


Wirtschaftliche Minderung des NOx Gehaltes unter die 
po og durch NCR mittels Harnstoff und zu- 

thermoprozesstechnischer Massnahmen. 
Schusebericht. (Economical reduction of NOx content to 
well below the limit values prescribed by ‘TA-Luft’ 
through prs ye eng reduction by using urea and addi- 
— technical and thermo-processing measures. Final 


). 
D '90785073/GAR 051,427 


Untersuchungen zum Auftreten von Geruechen und poly- 
zyklischen aromatischen Kohlenwasserstoffen in Feuer- 
. Schlussbericht. (Emissions of odorous and 

ic substances from oil fired furnaces. Final report). 
90792254/GAR 051,430 


FLUE GAS DESULFURIZATION 
po FGD survey. Project summary, January-December 
1987. 


KEYWORD INDEX 


DE90011448/GAR 


FLUID FLOW 


Aerodynamic drag characterization and deposition stud- 
ies of eyo particles. Part 3, Analysis of flow and tem- 
perature field inside the Combustion Deposition Entrained 
Reactor (CDER): Final report. 
DE90000466/GAR 


051,422 


051,239 


studies of selected components of 
the Waste Isolation Pilot Plant repository/shaft system. 
DE90010197/GAR 051,506 


In situ moisture monitoring system for a solid low-level ra- 
dioactive disposal pit at Los Alamos National Laboratory, 
Technical Area 54, Area G. 

DE90010573/GAR 051,510 


a to turbulence: An example of scientific audioli- 


59001 0637/GAR 052,892 


FRAC-UNIX 
DE90010915/GA\ 
FLUID MECHANICS 
Arisuper Version 1.0, Program Users Guide. 
AD-A222 693/4/GAR 
FLUIDIZED-BED COMBUSTION 
Waste Management. Final technical report, April 1, 1987- 
— 31, 1988 including Quarterly technical progress 
January- -March 1988. 
D 90011403/GAR 051,562 
FLUIDIZED BEDS 
Particle impact probe. 
DE90000471/GAR 050,880 
Mechanics/heat-transfer relation for particulate materials. 
Quarterly report. 
DE90011143/GAR 
FLUIDS 
Aerodynamic drag characterization and deposition stud- 
ies of —— particles. Part 3, Analysis of flow and tem- 
perature field inside the Combustion Deposition Entrained 
Reactor Hoge _ report. eocan 
1, 


Parameter sensitivi 


and user’s manual. 
052,456 


050,335 


050,897 


DE90000466/G 
Method for me suppression in fluid-filled 


piping. 
DE90010408/GAR 052,695 


Perturbation growth by thermal blooming in turbulence. 

DE90010759/GAR 052,930 
FLUORESCENCE 

High Pulse Energy Flashlamp Pumpable Laser Dyes. 

AD-A223 075/3/GAR 052,922 
FLUORIDES 

Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser 

Activity in syn-Bimanes. 

AD-A222 800/5/GAR 050,727 
FLUORINATED AROMATIC HYDROCARBONS 

Effects on vapor pressure and heat of vaporization of 

adding the liquid coolant C816 to the evaporative coolant 


R-114. 
DE90010894/GAR 052,750 


FLUORINATION 
Synthesis of Ring Fluorinated Pyrazoles and Soomnaiies. 
The Effect of 2-Fluoro and 2-Chioro Substituents on 
Keto-Enol Equilibria of 1,3-Diketones. (Final Report, May 
25, 1988-May 18, 1990). 
AD-A223 054/8/GAR 050,734 
FLUORINE COMPOUNDS 
Synthesis of Reactive Fiuoroaliphatic Diamines. 
AD-A222 679/3/GAR 
FLUOROHYDROCARBONS 
Development of Freon Recovery Equipment. 
PBS90-250622/GAR 
FLUOROPOLYMERS 
Synthesis of Reactive Fluoroaliphatic Diamines. 
AD-A222 679/3/GAR 
FLUTTER 
Digital Controller for Active Aeroelastic Controls. 
PB90-255696/GAR 
FLY ASH 
Encapsulation of mixed radioactive and hazardous waste 
contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 
Investigation on the utilization of coal fly ash as amend- 
= to compost for vegetation in acid soil. Progress 
March 16, 1989-April 15, 1990. 
D 90011088/GAR 050,469 


pena Wasteform Lysimeter Program wasteform charac- 


DE9001 1302/GAR 051,533 


pag 2 inorganic transformations. Final technical 
eport, April 1, 1987-March 31, 1988 includi — 
pesos Ps technical progress report, January-Mar 
DE90011401/GAR 051,281 
FOAMS 
oe of steam foam surfactants through one- 


dimensional ck experiments. 
DE90000235/GA\ 052,499 


FOCAL PLANE DEVICES 
Short be HgCdTe Staring Focal Plane for Low 


ind Astronomy Applications. 
Noo S183 336/4/GAR 051,146 


050,723 


051,652 


050,723 


050,413 


FORCE DISTRIBUTION 


Low Noise HgCdTe 128 X 128 SWIR FPA for Hubble 
Space Ti " 
N90-21337/2/GAR 


051,147 


Future Directions for NICMOS Arrays. 
N90-21339/8/GAR 


Status of the Isophot Detector Development. 
N90-21342/2/GAR 


H e@ 256X256 NWIR FPA. 
N90-21348/9/GAR 


gg sree EQUATION 
Fokker-Planck calculations. 


051,149 
051,151 


051,154 


parallel 
pee00 Geer /GAR 
FOOD 
Basic sensory methods for food evaluation. 
MIC-90-03221/GAR 
FOOD ADDITIVES 
Toxicology and Carcii 
(Cas No. 100-52-7) in 
(Gav: Studies). 
PB90-253782/GAR 
FOOD ANALYSIS 
NBS Standard Reference Materials for Validating Deter- 
Se 
PB90-254368 


FOOD CHAINS 
Hanford Environmental Dose Reconstruction Project. 


M 
051,515 


052,954 


050,509 


nesis Studies of a 
'344/N Rats and B6C3F1 Mi 


052,283 


050,510 


lonthly report. 
DE90010835/GAR 


FOOD COMPOSITION 


= Nutrient Data Base for Standard Reference, Full 
ersion, Release 9 (IBM PC/360K) (for Microcomputers). 
pag0-502451 /GAR 052,188 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/360K) (for Micro- 
computers). 

PB90-502469/GAR 052,189 
USDA Nutrient Data Base for Standard Reference, Sup- 
a, to Release 8 (IBM PC/360K) (for Microcomput- 
ers). 

PB90-502477/GAR 052,190 


USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PS/2-720K) (for Microcomput- 


ers). 
PB90-502493/GAR 052,191 
USDA Nutrient Data Base for Standard Reference, Sup- 
paren to Release 8 (IBM PS/2-1.44M) (for Microcom- 
puters) 
PB90-502519/GAR 052,192 
USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PS/2-1.44M) (for Microcomput- 
ers). 
PB90-502527/GAR 052,193 
USDA Nutrient Data Base ~. Standard Reference, Ab- 
— he Release 9 (IBM PS/2-1.44M) (for 

licrocomputers). 

PB90-502543/GAR 052,194 
USDA Nutrient Data Base for Standard Reference, Re- 
lease 8, Supplement. 
PB90-502550/GAR 052,195 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9. 
PB90-502568/GAR 052,196 


USDA Nutrient Data Base for Standard Reference, Re- 
lease 9. 


PB90-502717/GAR 


FOOD CONTAMINATION 


a methods for a mathematical-statistical 
risk assessment of dietary intakes of contaminants - 

RESY and ROSY. 

DE90784886/GAR 052, 187 


NBS Standard Reference Materials for Validating Deter- 
= of Micronutrients and Toxic Substances in 
PB90-254368 050,510 
Import Alerts: Base Manual for 1990 (April 1990). 
PB90-924599/GAR 

FOOD INDUSTRY 
Transformation of high-carbohydrate food wastes into de- 


990010414/GAR 051,554 


Ss st -~ heat fi on ). 

oO pump for drying processes) 
SEeorse1 48/ can 050,508 
FOOD SUPPLY 

Will Tray Rations be Available for the Next War. 

AD-A223 179/3/GAR 052,400 
FORAGE PLANTS 

pa -— forage crops: Estimated production costs, On- 


MIC-90-03356/ GAR 050,422 


FORCE DISTRIBUTION 
Manta: An RPV 
ments on a Lifting 
N90-20971/9/GAR 


052,197 


050,701 


to Investigate Forces and Mo- 
; 050,393 


October 15,1990 KW-45 





FOREBODIES 
Effects of Nose Bluntness and Shock-Shock Interactions 
on Blunt Bodies in Viscous Hypersonic Flows. 
N90-20950/3/GAR 050,341 


FORECASTING 
Fermi surface of YBa2Cu307: Evidence for the Cu-O 
— sheets from positron experiments. 
90786154/GAR 053,024 
= 
in Currency Strategies: Why Are Our Hands Tied. 
930/0/GAR 052,399 


ce States Dependence upon Foreign Sources for 
High-Tech Components of Weapons Systems. 
ye A223 181/9/GAR 052,354 


FOREIGN AID 
Trade and Development: Impact of Foreign Aid on U.S. 


A ture. 
PB90-247990/GAR 050,439 


Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 050,686 


of Locusts. Special Report. 
PB90-254103/GAR 052,202 
FOREIGN COUNTRIES 
Long-Term ba —_ of Sub-Saharan Africa. 
Volume 1. Country Perspectiv 
PB90-249392/GAR 050,687 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 050,688 


Long-Term Perspective Study of a Africa. 
Volume 3. Institutional and Socio-politica 
PB90-249418/GAR SSUeS: 50,689 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. Proceedings of a Workshop on Regional Inte- 
— and Cooperation. 

'B90-249426/GAR 050,690 


Foreign Broadcast Information Service (FBIS) te 
PB90-927700/GAR 


FOREIGN POLICY 
Chaos Theory and the Mayaguez Crisis. 
AD-A222 901/1/GAR 050,612 
U.S. Foreign Policy in Asia in the 21st Century. 
AD-A222 904/5/GAR 050,594 
Soviet New Thinking: Perspectives and Implications. 
AD-A222 916/9/GAR 050,597 
Is Presence Still a Viable Naval Mission. 
AD-A222 941/7/GAR 052,380 


Eradicating Cocaine in Peru: The Role of American For- 

> Assistance. 

AD-A223 254/4/GAR 050,604 
FOREIGN TECHNOLOGY 

Adjustment and Validation of the Mathematical Prediction 

Model for Sweat Rate, Heart Rate, and Body Tempera- 


ture under Outdoor Conditions. 
AD-A222 599/3/GAR 052,246 


Syntax and Lexis of the Specification Language Z. 
AD-A222 618/1/GAR 050,962 


Further a in Variable Frame Rate Analysis for 


Speech R 

AD-A222 619. S/GAR 050,946 
Acoustic Scattering by Near-Surface inhomogeneities in 
Porous Media. 

AD-A222 625/6/GAR 052,867 


Partial Differential Equations and Continuum Models of 
Phase Transitions (Equations aux Derivees Partielles et 
Modeles Continus de Transitions de Phases). 

AD-A222 633/0/GAR 051,986 


Introduction to the Information Processing Components 
of the Brain. 
AD-A222 656/1/GAR 052,177 


Parallelisation of a Dynamic Programming Algorithm Suit- 
able for Feature Detection. 
AD-A222 657/9/GAR 051,065 


Evaluation of a Method of Reconstituting Fatigue Loading 
from Rainflow Counting. 
AD-A222 664/5/GAR 050,384 


paemete be eae eee ee es 
in may Ss. 
AD-A222 675/1 7GAR ws 052,407 


Arisuper Version 1.0, Program Users Guide. 
AD-A222 693/4/GAR 050,335 


Perspective Transformation for Wide-View Sky Scenes. 
AD-A222 694/2/GAR 051,072 
~ cee and Control System for an Autonomous Vehi- 


AD-A222 709/8/GAR 052,788 


Animal Influence on ~~_/iadaaa Rates at a Malarious Site 
in Palawan, Phili 
AD-A222 wn aR 051,775 


Intestinal Capillariasis. 
AD-A222 728/8/GAR 052,198 


Dengue Fever in American Military Personnel in the Phil- 
ippines: Clinical Observations on Hospitalized Patients 
during a 1984 Epidemic. 

AD-A222 730/4/GAR 052,226 


Statistical Treatment of Slow Strain Rate Data for As- 
sessment of Hydrogen Embrittlement in Low Alloy High 
Strength Steel. 


KW-46 VOL. 90, No. 20 


KEYWORD INDEX 


AD-A222 732/0/GAR 051,939 


Symptoms Associated with Diarrhoeal Iliness at San 
Lazaro Hospital, Manila in 1983 and 1984. 
AD-A222 767/6/GAR 052,137 


Cemetery Vase Breeding of Dengue Vectors in Manila, 
Republic of the Philippines. 
AD-A222 768/4/GA 052,227 


Detection of ‘B ul 2 hat Rays } yee > with 
Species Specific pBm 15, in Riau, nesia. 
AD-A222 769/2/GAR 052,199 


Rapid Annealing of iron Iimpianted Hg(1-x)Cd(x)Te. 
AD-A222 777/5/GAR 051,872 


Effect of Vortex Generators on the Aerodynamic Wing 
Characteristics and Body of Revolution--Translation. 
AD-A222 813/8/GAR 050,337 


Biological Tissue Sensors--Transiation. 
AD- 817/9/GAR 052,113 


Amplitude and Phase Scintillation and lonospheric Irregu- 
larities at Sub-Auroral Latitudes. 
AD-A222 861/7/GAR 050,537 


Conference on Noise and Chaos in Nonlinear Dynamical 
Systems Held in Turin, Italy on 7-11 March 1989. Ab- 


stracts. 
AD-A222 907/8/GAR 052,051 


Geologic a of Gravity Anomalies--Translation. 
AD-A222 910/2/GAR 052,437 


Optical Study of the Flow Start-Up Process in Four Con- 
vergent-Divergent Nozzles. 
AD-A222 918/5/GAR 052,394 


International Workshop on Hydrogen Passivation of Do- 
pants and Defects in IIl-V Compounds and Their Alloys. 
AD-A222 927/6/GAR 052,989 


European Conference on Thermophysical Properties 
(11th) Held in Umea, Sweden on 13-16 June 1988. 
AD-A222 954/0 051,983 


Application of SAW Devices in Expanded Frequency 
pweny Communications--Translation. 
AD-A222 958/1/GAR 050,927 


China’s High Altitude Simulation Test Stand for Aircraft 
Engine u Construction --Translation. 
AD-A222 959/9/GAR 050,414 


Study of Constitution Diagram Aluminum-Tantalum-- 
Translation. 
AD-A222 960/7/GAR 051,991 


Advances in Applied Biotechnology Series. Volume 4. 
Biotechnology and Biodegradation. 
AD-A222 997/9 052,183 


Field-Induced Surface Chemistry of NO. 
AD-A223 007/6/GAR 050,778 


Program and Abstracts. 
AD-A223 012/6/GAR 052,991 


International Conference on Beam-Solid Interactions Held 
in Ankara, Turkey on April 24-28, 1989. 
AD-A223 037/3/GAR 051,176 


Enhancement Using the IRAS Survey Data. 
AD-A223 039/9/GAR 050,516 


Adsorption of — at the Au(110) - Solution Interface. 
AD-A223 065/4/G 050,781 


New Synthetic tt to TAT. 
AD-A223 678/7/GAR 052,833 


Post Script Code for Grey-Scaled Displays. 
AD-A223 099/3/GAR 050,984 


Authors Guide to the —— Procedures at Defence 
Research Establishment Suffi 
AD-A223 101/7/GAR 050,941 


Special Features of the Strong Interaction of a Plasma 
with a Magnetic Field as it Expands Radially in a Disk 
Channel--Translation. 

AD-A223 114/0/GAR 052,942 


Handling Decision Problems: a Structuring Language and 
Interactive Modules. 
AD-A223 214/8/GAR 050,309 


—_—- for Automated Surface Modelling in Unigra- 


phics. 
AD-A223 219/7/GAR 050,624 
Al-Li Alloys Developed by Pechiney. 

AD-P005 922/0/GAR 051,994 
Fatigue Properties of Al-Li Alloys. 

AD-P005 924/6/GAR 051,996 
— and Stress Corrosion of Aluminum-Lithium 
AD-P005 925/3/GAR 051,943 


Investigation on Sheet Material of 8090 and 2091 Alumi- 
num-Lithium Alloy. 
AD-P005 926/1 GAR 051,997 


Fatigue, Fracture Mechanics and Corrosion Properties of 
Some Aluminum-Lithium Alloys. 
AD-P005 928/7/GAR 051,998 


igue and Fracture Behavior of a PM Al-Li Alloy. 
AD-P005 929/5/GAR 051,999 


ae of Test-Articles from Al-Li 2091 for Fokker 


100. 
AD-P005 930/3/GAR 050,388 


Fabrication Characteristics of 8090 Alloy. 
AD-P005 931/1/GAR 052,000 


) quem Performance and Properties of the Lital 
I 


loys. 
AD-P005 932/9/GAR 052,001 
Point of View of a Civil Aircraft Manufacturer on AI-Li 


les 
AD-P005 933/7/GAR 050,389 
Uses and Properties of Al-Li on the New EH101 Helicop- 


ter. 
AD-P005 934/5/GAR 050,390 


Current Status of the Application of Conventional Alumi- 
num-Lithium Alloys and the Potential for Future Develop- 


ments. 
AD-P005 936/0/GAR 052,002 


Microstructure/Mechanical Property Relations in a Me- 
chanically Alloyed Aluminum. 
AD-P005 938/6/GAR 052,004 


Short Fibre and Particulate Reinforced Metal Matrix Com- 


posites. 
AD-P005 939/4/GAR 051,912 


Metal Matrix Composites - a Promising Alternative to 
Conventional Alloys. 
AD-P005 940/2/GAR 051,913 


Magnesium Alloy Technology for Aerospace Applications. 
AD-P005 941/0/GAR 052,005 


Proceedings of the summer workshop on superstrings. 
DE90001080/GAR 053,051 


eee the closure computation in automated de- 


ductio 
DE90007792/GAR 050,997 


Spe ono temperatures of binary mixtures of alkanes 
in a closed vessel: Comparisons between experimental 
measurements and numerical predictions. 

DE90007856/GAR 050,887 


SUPER-RAMP EXTENSION project. Final report. 
DE90009324/GAR 052,742 


Progress in hyperon production at LEAR. 
DE90010520/GAR 053,086 


Binder with base of aqueous solution of alkaline silicates, 
how to obtain it and its applications. 
DE90011044/GAR 051,868 


pees go of shared data structures for compile-time gar- 
— collection in logic programs. 
DE90011117/GAR 051,011 


Topological defects in extended inflation. 
DE90011126/GAR 053,129 


Soft inflation. 
DE90011127/GAR 053,130 


Literature review of work related to impact of barriers on 
flammable cloud explosion overpressure. Vapor Barrier 
Assessment Program, Phase 2, Task 1. 

DE90011209/GAR 051,458 


Numerical simulation of hypothetical gas explosions in a 
process unit: Effect of vapor barriers on explosion pres- 


sure. 
DE90011210/GAR 051,459 


Circumfluous motion of a conductive liquid around solid 
objects in a magnetic field. (Obtekaniye tel provodyash- 
chey zhidkostyu v magnitnom pole). 

DE90011335/GAR 052,896 


Studie naar het daglicht in Nederland. Validatie van de 
metingen. Referentiejaar voor daglichthoeveelheden. 
(Study of the daylight in the Netherlands). 

DE90767885/GAR 051,359 


Evaluatie van de brochure Windturbinegeluid. (Evaluation 
of the brochure ‘Wind turbine noise’). 
DE90767886/GAR 051,321 


Optimalisering Zonnevang zonneboilersysteem. (Optimi- 
zation of the ‘Zonnevang’ solar boiler system). 
DE90767892/GAR 051,369 


Opzet energie registratie en beheer met behulp van het 
building management systeem in het ziekenhuiscomplex 
Sint Franciscus Gasthuis te Rotterdam. (Energy registra- 
tion and management plan by means of a building man- 
agement system in the hospital ‘Sint Franciscus Gasth- 
uis’ in Rotterdam, Netherlands). 

DE90767893/GAR 051,350 


Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 
hase behaviour and stoichiometry. 
E90767905/GAR 053,022 


Netherlands national evaluation Groningen-system. 
DE90767926/GAR 051,307 


Traedbraensle-89. Produktion och anvaendning av traed- 
braensien 1988. (Wood fuels -89. Production and use of 
wood fuels 1988). 

DE90770776/GAR 051,285 


Braensleceller foer el- och vaermeproduktion. Utveck- 

lingslaeget 1989. (Fuel cell for electric power and heat 
roduction. Status of development 1989). 
E90770777/GAR 051,322 


Higher-spin symmetry in one and two dimensions, (2). 
DE90777708/GAR 053,151 


Deeply bound Togs States. 
DE90777709/GAR 053,152 


Stopped antiproton production of heavy hypernuclei. 
DE90777710/GAR 0: 





at properties of three-dimensional Hubbard-sigma 
DE90777711/GAR 053,023 


Triplicity of hadrons, quarks and subquarks. 
DE90777712/GAR 053,154 


Effects of exotic composite bosons in the TRISTAN, SLC 
and LEP region. 
DE90777713/GAR 053,155 


Spontaneous compactification and structure of gauge 
vacua in six-dimensional gauge theory. 
DE90777714/GAR 053, 156 
Studies of deeply bound oa States by (d, (sup 2)He) 
ion-transfer reactions at 
E90777715/GAR 053,157 


JMTR operation and technical development, 3. Fiscal 


1986 - 1988. 
DE90777716/GAR 052,712 
Current ag of uncertainty analysis methods for com- 


i models. 
E90777717/GAR 051,013 


Characteristic tests of medium-enriched uranium fuel 
core in JRR-2. 

DE90777718/GAR 052,771 
bey og of plant dynamics analysis code for HTTR 


DE90777719/GAR 052,713 


Evaluation of effective delayed neutron fraction and 
mpt neutron lifetime for High Temperature Engineer- 
Test Reactor (HTTR). 

DE90777720/GAR 052,772 


Sprout inhibition and change in organic components of 
— by gamma-irradiation. 
E90777721/GAR 050,507 


Analysis on scrape off layer plasma in toroidal helical 


systems. 
DE90777723/GAR 052,966 


Decomposition of PdSi by adding small amount of Ag. 
DE90777724/GAR 050,741 


ign study of ion temperature measurement by collec- 
tive mson scattering in Heliotron E. 
DE90777725/GAR 052,967 


Third harmonic electron cyclotron heating of overdense 
plasmas in Heliotron DR. 
DE90777726/GAR 052,968 


Magnetic field near plasma boundary in toroidal helical 


systems. 
DE90777727/GAR 052,624 


Recent activity on Heliotron E physics study and engi- 
neering devel nts. 
DE90777728/GAR 052,625 


Equilibrium, stability, and deeply trapped particle orbit cal- 
culations for! = 2 torsatron/heliotron configurations. 
DE90777729/GAR 052,969 


Scalings of energy confinement and density limit in stel- 
larator/heliotron. 
DE90777730/GAR 052,970 


pg - IAEA technical committee meeting on impu- 


rity co 
DE90777731/GAR 052,971 


Parametric scaling studies of energy-confinement time for 
neutral-beam-heated Heliotron-E plasmas. 
DE90777732/GAR 052,972 


G(E) functions (spectrum-dose conversion operator) of 
3”phi spherical Nai(T!) scintillation detector for estimating 
effective dose equivalent. 

DE90777733/GAR 052,644 


JAERI contribution to the second NEACRP benchmark 
= on High Conversion Light Water Reactor lat- 


DE90777734/ GAR 052,773 


Analytical study for PHEBUS experiment 215R by FRAP- 
T4 calculation code. 
DE90777736/GAR 052,774 


Post irradiation examinations of uranium-plutonium mixed 
carbide fuels irradiated at medium linear power rate. 
DE90777737/GAR 052,752 


SATCAP-B: a program for thermal-hydraulic design of 
‘Saturated Temperature Capsule’. 
DE90777738/GAR 052,714 


Analysis of effect of variation of gas size in buckled clad- 
ding on temperature and heat flux distribution of fuel rod. 
DE90777739/GAR 052,753 


Progress report on safety research of high-level waste 
management for the period April 1988 to March 1989. 
DE90777740/GAR 051,536 


Preliminary design of test facilities for tritium breeding 
blanket development, (1). 
DE90777741/GAR 052,626 


Development of the remote-controlled electrical resist- 
ance measurement apparatus. 
DE90777742/GAR 052,019 


Study of marfe phenomena on JT-60. 
DE90777743/GAR 052,973 


Studies on diffusion of (137)Cs in cement mortar. 
DE90777744/GAR 052,683 


Study of the uranium enrichment technology of chemical 
method. 
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DE90777746/GAR 052,630 
Basic analysis of pyrometallurgical reprocessing of tran- 
suranium fuels. 

DE90777747/GAR 052,754 
Annual report on operation, utilization and technical de- 
velopment of research reactors and hot laboratory. From 
April 1, 1988 to March 31, 1989. 

DE90777748/GAR 052,715 


Analysis of ICRF heating and current drive in ITER. 
DE90777749/GAR 052,627 


Waterproof effect of plastic coating on radioactive waste 


solids. 

DE90777750/GAR 052,684 
Studies on radiation resistance of fiber reinforced - 
composites featured by easiness of manufacturing, 3. 
Mechanical properties of high radiation resistant FRP. 
DE90777751/GAR 051,980 
Irradiation effect of transistor by Co-60 gamma rays and 
electron beams. Effects of exposure rate and tempera- 


ture. 
DE90777752/GAR 051,187 
Conceptual design of SPWR, a PWR with enhanced pas- 


sive safety. 
DE90777753/GAR 052,716 
Creep curve formularization by constant stress creep 


tests. 
DE90777754/GAR 052,020 


Experimental study on the critical heat flux in a varying 
acceleration field, (2). The measurement of critical heat 
flux under varying acceleration field, 1 

DE90777755/GAR 052,636 


Model of L-H transition. 
DE90777756/GAR 052,974 


Task planning systems with natural language interface. 
DE90777757/GAR 052,717 


Dynamics analysis of robot manipulator. Computer simu- 
lation for two-linkage mechanism. 
DE90777758/GAR 051,850 


—_ for cold fusion in electrochemically deuterized pal- 


im. 
DE90777759/GAR 053,158 


Unified approach to weak decays of strange and charm 
— into two pseudoscalar mesons and the role of 


exotic mesons. 
DE90777764/GAR 053,159 


Role of exotic mesons in nonleptonic weak decays of 
strange and charm mesons. 
DE90777765/GAR 053,160 


Proceedings of the workshop on the experiments by po- 
larized proton and electron beams. 
DE90777829/GAR 053,161 


caeemngs of the workshop on asymmetric B factory at 


KEK. 
DE90777869/GAR 053,162 
Proceedings of the workshop on ‘cyclotron cascade 


pr 3 
DE90777870/GAR 053, 163 


Proceedings of the workshop on the cooling of high-per- 
formance reactors. 
DE90777871/GAR 052,718 


Reports from the technical engineers of the Institute for 
Nuclear Study. 
DE90777883/GAR 053,164 


Some aspects of quantum groups and supergroups. 
DE90777884/GAR 053,165 
Collection of reports on use of computation fund utilized 
in common in 1988. 

DE90777885/GAR 053, 166 


Report on progress of researches by common utilization 
of JAERI nuclear facilities, for fiscal 1988. 
DE90777886/GAR 052,719 


Proceedings of workshop on K-decay experiments. 
DE90777890/GAR 053,167 
Medium energy geothermics and the up grading of natu- 


ral hot water resources for electricity production through 
an organic fluid Rankine cycle: state of the art, technical 


and economical study. 
DE90784614/GAR 051,305 


prt seasonal ground heat storage through vertical bayo- 
exchanger array: a predimensioning model. 
DE90784676/GAR 051,323 


Essais en environnement reel de champs de modules 

photovoltaiques au silicium multicristallin et au silicium 
amorphe rogene. (Real environment beg of poly- 

cme ae = ‘i amorphous silicon photo- 

voltaic modules 

DE9078461 WiGAR 051,370 


Single and double reflexion solar radiation concentration: 
contribution to the control and regulation methods for 
facet reflective surfaces. 

DE90784619/GAR 051,371 


Sicherheit bei der Sonderbewetterung von Streckenvor- 
trieben mit Teilschnittmaschinen. (Safety of special venti- 
lation systems for roadway drivage using selective cut- 


ters). 
DE90784798/GAR 052,518 


Fernsteuerung von Abbaubetrieben unter besonderer 
Beruecksichtigung der Sicherheit, dargestellt an einem Pi- 


FOREIGN TECHNOLOGY 


lotprojekt _ BAG Lippe. (Remote control and safety in 


mineworks, illustrated by a i ay 
DE90784799/GAR _—— Z 519 


Entwicklung und Verifizierung ei i 

chen Modells zur fan Doves der Spurenstothonzerva 
tion in Taufluessigkeit. ( and verification of a 
ee model for the determination of the 
concentration of trace amounts in dew water). 
DE90784838/GAR 050,557 


— zur Dimensionierung von Elektro-Waerme- 
pumpen. (Recommendations for dimensioning of electric 


heat pumps). 

DE90784842/GAR 051,308 
Immissionsueberwachung in Schieswig-Holstein, Mess- 
bericht ieni: Ueberwachung. Jahresbericht 
1981) (Report on air hygiene monitoring. Annual report 
DE90784852/GAR 051,424 
Sapetoenenteny 1988. (Inquiry of forest decline 
DE90784859/GAR 052,410 


Forschungsprogramm Waldschaeden am Standort ‘Post- 
turm’, Forstamt Farchau/Ratzeburg. (Research program 
forest decline at the site ‘Postturm’, forest district Far- 
chau/Ratzeburg). 

DE90784862/GAR 052,411 


Projekt TDSA: Vi der Konstrollsysteme der 

beiden Dish-Stirling- im Solar Village, Riyadh, 

Saudi-Arabien. i (Project " 

provement of the control systems of the two Dish-Stirling 

—— eee 
report 

DE90784885/GAR 051,372 


Computer-assisted methods for a mathematical-statistical 
risk assessment of dietary intakes of contaminants - 
RESY and ROSY. 

DE90784886/GAR 052,187 


Air pollution control - manual of continuous emission 
monitoring. Regulations and procedures for emission 


measurements. 
DE90784997/GAR 051,425 


Experimentelle pre nn ne der LIS zur Aufklaerung 
moeglicher Ursachen der neuartigen Waldschaeden. (Ex- 
perimental studies by LIS for the purpose of pene a 
the possible causes of the recent forest decline). 

DE90785003/GAR 052,412 


Daten- und Faktenbank ite. Schiuss- 
bericht. (Numerical and factual on phase equi- 


libria. Conclusion report). 
DE90785015/GAR 051,286 


Vertahrenstechnische Moeglichkeiten zur Entfernung von 
halogenierten Kohlenwasserstoffen aus Deponiegas. De- 
ponie Berlin-Wannsee. (Processes for removing haloge- 
nated hydrocarbons from tip gas. Tip Berlin-Wannsee). 

DE90785017/GAR 051,236 
Wincs energy technology for large scale turbines. Status 
p Bang oy eo in the Federal Republic of 

1 1 . 


DE90785029/GAR 051,324 


Analyse der raeumlichen Re 
tischer Messnetze der L 


automa- 
ae of the spa- 
tial representativity of automatic air quality monitoring 
networks). 
DE90785034/GAR 051,426 
Internationale ee zum Schutze des Rheins 


DE90785036/GAR 

Wirtschaftliche Minderung des NOx Gehaltes unter die 
TA-Luft-Grenzwerte durch NCR mittels Harnstoff und zu- 
saetzlicher Massnahmen. 


reduction of NOx content to 


r ). 
DE90785073/GAR 


Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 


motion focus on the greenhouse effect) 
DE90785176/GAR 050,558 


Verkeerscirculatie en brandstofverbruik in Dordrecht. 
(Traffic circulation and fuel consumption in Dordrecht, 
Netherlands). 

DE90786122/GAR 053,311 


meters). 
DE90786127/GAR 


Na-isolatie, leergeid voor morgen. enya 
lerdamse na-isolatie Deel 1: Samenvai 


mary 
DE907861 33/GAR 


Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 
sterdamse na-isolatie programma. Deel 2: De acht gee- 
valueerde (Post-insulation: A lesson for the 
future. Part 2: eight evaluated projects). 

DE90786134/GAR 050,647 
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‘Sade goaggrege goeaty ogee roo energie nner en sodeute- 

in en ake- 
lijke verliezen research for the industry. Report 
of the project Sudy on = energy intensity 


and irevitetie energy 
DE90786137/GAR 051,351 


OSL characterization of the solar cell structures obtained 
by ion implantation. 

DE90786138/GAR 051,373 
Onderzoek Brayton warmtepomp voor droogprocessen. 


(Study of the Brayton heat pump for drying ies 
DE90786148/GAR 050,508 


Fermi surface of YBa2Cu307: Evidence for the Cu-O 


= sheets from positron experiments. 
90786154/GAR 053,024 


Rapportage van de metingen, uitgevoerd aan een 
zonnewarmte-installatie ten behoeve van een kalverhou- 
derij te Barneveld. (Report of the measurements carried 
out on a solar heating system for the purpose of a calf 
—_— in Barneveld, Netherlands). 

DE90786169/GAR 051,374 


Mi ystemen. (Stockpile systems). 
DE90786185/GAR 051,287 
Het passief a ie in de sociale won- 
ingbouw te le aan den iJssel. Evaluatie en eindrap- 
portage. (Passive use of solar ae Ae the public hous- 
ing of Capelle aan den \Jssel, Netherlands. Evaluation 
and final report). 

DE90786186/GAR 051,375 


Elementsamenstelling van primaire en secundaire grond- 
= (Elemental composition of primary and secondary 


rials). 
DESO786 95/GAR 051,564 


Karakterisering van het uitlooggedrag van intacte produk- 
ten. (Characterization of the leaching performance of 
intact products). 

DE90786196/GAR 051,749 


Opzet en inrichting databestand ee (Design 
and organization of the database UITL ). 
DE90786197/GAR 051,565 


Demonstratie van het integraal windturbinemodel 
PHATAS-REGHAT door middel van berekeningen aan de 
NEWECS-45. (Demonstration of the integral wind turbine 
model PHATAS-REGHAT by means of calculations on 
the NEWECS-45). 

DE90786202/GAR 051,326 


Development of a new fluorometric detection test of sul- 
fatoreducing bacteria type Desulfovibrio. Laboratory eval- 
uation of chemical control of bacteria activity in biocorro- 


sion. 
DE90790592/GAR 051,981 


Contribution to the analytical and numerical evaluation of 

oil well equilibrium for any cross section under a uniform 
e and an anisotropic stress field. 

90790593/GAR 052,520 


Contribution to the study of a steam arc plasma. Applica- 
tion to pulverized coal gasification. 
DE90790598/GAR 051,257 
Contribution to the study of complex physical phenomena 
i solid reactors for coal hydro-pyrolysis. 
'90790600/GAR 051,258 
Energy in China. 
DE90790634/GAR 051,352 
Simulering af termiske forhold i solvarmeanlaeg med sae- 
sonlagring. (Simulation of thermal conditions in a solar 
heating system with seasonal storage). 
DE90791294/GAR 051,376 


Shape and size of lacustrine deposited melanogen (iner- 
tinite) Upper Carboniferous East Greenland. Characteriza- 
tion of organic matter from the Danish subsurface by 
means of automated image analysis. 

DE90791306/GAR 052,567 


Characterization of kerogen by electronic image analysis. 
Characterization of organic matter from the Danish sub- 
surface by means of automated image analysis. 

DE90791307/GAR 052,568 


oe a for vind-diesel systemer. (Start/stop 
lor wind-diesel systems). 
DESO 91 309/GAR 051,327 


ae decomposition of dilute aqueous formic acid so- 
lutions. 
DE90791311/GAR 050,804 


Maalinger paa Aeroe Vindmoellepark. (Measurements at 
Aeroe Windmill park). 
DE90791318/GAR 051,328 


} 1 lea interference. A validation study. Vol. 1. 


Main te: 
§E90761320/GAR 051,329 
Wind turbine wake interference. A validation study. Vol. 2. 


Measurement results. 
DE90791322/GAR 051,330 


PAH i roeg fra halmkedler. Forundersoegelse. (Poly aro- 
matic hydrocarbons in flue gas from straw-fueled boilers. 


Pilot investigation 
DE90791324/GAR 051,428 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traf- 
fic conditions). 
DE90791326/GAR 053,312 


Maalerapport for solvarmeaniaeg til rumvarme og brugs- 
vand. Ans solvarme. (Report on measurements taken on 
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solar heating systems for space heating and domestic 
hot water. Ans solar heating). 
DE90791328/GAR 051,377 


Notat vedroerende konsekvens af vindmoenster og en 
differentieret tarif paa elafregning mellem vindkraftvaerk 
0g distributionsselskab. (Note on the consequences of 
wind patterns and differentiated tariffs on electricity ac- 
counting between wind power stations and distribution 


firms). 
DE90791348/GAR 051,331 


Oekonomisk optimeret solvarme-brugsvandsanlaeg. (Eco- 
nomically optimated solar heated domestic water 


system). 
DE90791352/GAR 051,378 


Feedersystemer i kombineret transport. (Feeder systems 
in combined tran: ). 
DE90791354/GA 053,313 


Sustainable development. 
DE90791370/GAR 051,353 


Case study on optimal water management of small catch- 
ments. Aaros river in Norway. 
DE90791371/GAR 052,545 


Small hydro electric power development in the northern 
area, Pakistan. A mission report. 
DE90791373/GAR 051,332 


Three-dimensional permeability and fluid flow. 
DE90791375/GAR 052,521 


Permeability patterns in some fluvial sandstones. An out- 
crop study from Yorkshire, North East England. 
DE90791377/GAR 052,569 


Parameters influencing porosity in sands and sandstones. 
DE90791379/GAR 052,458 


Auswirkung der Produktion nachwachsender Rohstoffe 
auf das Nahrungsmittelangebot sowie Wertung von Poli- 
tikmassnahmen zur Foerderung der Produktion nach- 
wachsender Rohstoffe. (Repercussion of the production 
of renewable resources on foodstuff supply and appraisal 
of policy measures for promoting the production of re- 
newable resources). 

DE90791950/GAR 051,354 


Ergebnisse von Untersuchungen auf dem Gebiet der 
Staub- und Silikosebekaempfung im Steinkohienbergbau. 
(Results of studies on dust abatement and silicosis pre- 
vention in coal mining). 

DE90792081/GAR 051,429 


Voruntersuchungen zur Entwicklung eines Verfahrens zur 
thermografischen Untersuchung von Altablagerungen - 
Untersuchungsphase 1. Schlussbericht. (Pre-investigation 
for developing a procedure to survey landfills by thermal 
infrared remote sensing - step 1. Final report). 

DE90792158/GAR 051,566 


Entwicklung eines Magnetbahn-Foerdersystems fuer den 
Steinkohlenbergbau unter Tage (Phase 1). Schlussber- 
icht. (Development of a se levitated transport 
system for the underground hard coal mining industry 
(phase 1). Final report). 

5E90792160/GAR 052,522 


Feinwurzein und Humusmikromorphologie in verschieden 
stark geschaedigten Fichtenbestaenden. Schlussbericht. 
(Fine roots and humus micromorphology in Norway 
spruce stands with different degrees of forest decline. 
Final report). 

DE90792243/GAR 052,174 


Untersuchungen zum Auftreten von Geruechen und poly- 
zyklischen aromatischen Kohlenwasserstoffen in Feuer- 
ungsabgasen. Schlussbericht. (Emissions of odorous and 
—_ substances from oil fired furnaces. Final report). 

DE90792254/GAR 051,430 


Abbaubereichserkundung durch _ Horizontalbohrungen 
grosser Laenge - 2. Teilvorhaben. Textband. Schlussber- 
icht. (Horizontal prospect drilling of considerable length 
ahead of face areas - 2nd sub-project. Text volume. Final 


report). 
DE90792260/GAR 052,523 


Simulation der Untertagevergasung Phase II. Abschluss- 
bericht. (Simulation of underground coal gasification 
phase II. Final report). 
DE90792262/GAR 051,259 
KLOECKNER Solar Heizsystem - Heat-Pipe Vakuumroeh- 
ren - System Thermomax. (KLOECKNER solar heating 
system - heat pipe vacuum pipes - thermomax system). 
DE90792281/GAR 051,379 
pretense en Brennwert-Heizgeraet Insumma. Entwick- 
lungsarbeiten vom 1.7.1984 bis 30.9.1986. Schlussber- 
icht. (Insumma oil-fired high-efficiency heater. Engineer- 
ing activities July 1, 1984 to September 30, 1986. Final 


report). 
DE90792283/GAR 051,220 


Energieaufwand fuer das Ausfrieren von CO2 aus den 

Rauchgasen von Steinkohle-Kraftwerken. Diskussionspa- 
pier. ( hee oe a 
gases of biack-coal fuelled power plants. Discussion 


paper). 

DE90792290/GAR 051,431 
Rueckgewinnung von Zink, Mangan (Mangandioxid) und 
Quecksilber aus Schrott von ye ith ag und alkalischen 
Braunsteinzellen. ay rp pron Mw zinc, 
manganese (manganese dio mercury from zinc 
— and alkaline manganese primary battery scrap. 


Final report). 
DE90792352/GAR 051,216 


Transport und Gehalt von Abscisinsaeure (ABA) und 
Auxin (IAA) in Laub- und Nadelbiaettern. (Transport and 


concentration of abscisic acid (ABA) and auxin (IAA) in 
deciduous and coniferous trees). 
DE90792513/GAR 051,432 


Morphologische und biochemische Untersuchungen zur 
Wirkung von Quarz auf Rinderalveolarmakrophagen und 
deren inellen. (Morphological and biochemical inves- 
tigations into te effects of quartz on bovine alveolar ma- 
cropha: (BAM) and their organelles). 

DE90792515/GAR 052,274 


Wirkungen von Umweltschadstoffen (SO(sub 2), O(sub 
3), NO(sub x)) auf die Photosynthese intakter Pflanzen. 
Abschiussbericht. (Influences of environmental pollutants 
(SO2, O03, NOx) on the photosynthesis of intact plants. 


Final report). 
DE90792538/GAR 051,433 


Nachkommenschaftspruefung von Fichtenbestaenden 
des Schwarzwaldes (Herkunftsgebiete 840 08 und 840 
09) mit den Zielen: 1. Verbesserung der Immissionstoler- 
anz. 2. Erhaltung der Genressourcen geschaedigter 
Hochlagenbestaende (’Genbank’). (Progeny test of 
Norway Spruce stands in the Black Forest (areas of 
origin 840 08 and 840 09) aiming at: 1. Improvement of 
immission tolerance. 2. Conservation of netic re- 
sources of damaged stands in high al (‘Gene 


Bank’). 

DE90792554/GAR 052,413 

|e of Load Cycling on Creep Life Prediction of Ferritic 
t 


Ss. 
ERATL-90/07/GAR 051,964 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 


Battery Seminar yr! ees Held in London (Eng- 
land) on April 11, 198 
ERATL-90/18/GAR 051,217 


Canadian Environmental! Protection Act: 1 aati for the 
domestic substances list. Revised editio' 
MIC-90-03096/GAR 051,752 


Environmental databases for state of the environment re- 
pomee Conservation and Protection Headquarters. 
IC-90-03118/GAR 051,754 


Use of indicators to show the state and recent trends in 
sustainable devel it in Canada. Draft. 
MIC-90-03120/GA 052,546 


Marine yew ye A at the Crofton, B.C. pulpmill: Novem- 
ber, 1983 and 1986. 
MIC-90-03132/' AR 051,696 


jee od ion Pee of surface waters of varying hydro- 


Mi. 90-081 47/GAR 052,485 


Geology of the Stoney Creek oil and gas field, and its im- 
ications regarding the tectonic evolution of the eastern 
loncton subbasin, New Brunswick. 

MIC-90-03187/GAR 052,459 

on oat Resources Inc. gold project: Cape Spencer, New 

MIC-80-05190/GAR 052,525 


Testing of New Brunswick oil shale in R.P.C. test facility. 
MIC-99-03191/GAR 052,526 


ee me of Plymouth Mn deposit, New 


MIC-20-051 92/GAR 052,527 


Indoor air bom in New Brunswick homes: Radon and 
radon daughters. 
MIC-90-03198/GAR 051,539 


Use of simple, inexpensive microbial water quality tests: 
Results of a three-continent, eighty-country r 

pr 

MIC-90-03203/GAR 052,549 


MINISIS Users’ Group, Meeting: Proceedings. 
MIC-90-03208/GAR 051,802 


Water Quality Control Network: Proceedings of the meet- 


ing. 

MiC-90-0821 1/GAR 052,550 
Monitoring costs and their implications for direct dis- 
chargers in the Ontario mineral industry: Group B, indus- 
trial minerals sector. 

MIC-90-03228/GAR 051,699 


Information society: Its human dimension. 
MIC-90-03230/GAR 050,325 


Organic parameters in reagent water and effluents. 
MIC-90-03231/GAR 051,700 


New information technologies: Innovation and “——. 
MIC-90-03232/GAR 051,803 


Comparison of Goretex laminated and Dermoflex coated 
fabrics. 


MIC-90-03247/GAR 051,955 


Canada-Japan complementarity study: Report. 
MIC-90-03253/GAR 050,600 
Plains Hydrology and Reclamation Project: Spoil ground- 
water che and its impacts on surface water. 
MIC-90-03267 _ 051,701 


Ecological neues id and base metal mining 
=~ in est Territories: Final report. 
16. 00-08268/GAR 051,568 


Members committee report: Critical point one. 
MIC-90-03274/GAR 051,465 





Report and recommendations regarding the Environmen- 
tal Assessment Report for the proposed Point Aconi 
electrical generating station. 

MIC-90-03279/GA\ 051,755 


ENFOR: ENFOR review, 1989. 
MIC-90-03285/GAR 051,290 


British Columbia mineral exploration review, 1990. 
MIC-90-03294/GAR 052,528 


- survey of the Plains Hydrology and Reclamation 
, Battle River project area. 
Mi 90-03311/GAR 052,588 


Background discussion document on energy in New 
Brunswick, 1990-2000. 
MIC-90-03314/GAR 051,355 


DATAGUN: Dynamic tank gun analysis utility: Software 
user’s manual. 
MIC-90-03326/GAR 052,852 


Draft guidelines for an environmental impact assessment: 
N.B. Power, Millbank Generating Station. 
MIC-90-03330/GAR 051,434 


Current research ‘89: A synopsis of the 1988-89 research 
ram at the National Water Research Institute. 
90-03336/GAR 052,487 


Environmental Studies Research Funds (Canada): Annual 


report 1989. 
MIC-90-03338/GAR 051,757 


Canadian mineral deposits not being mined in 1989. 
MIC-90-03340/GAR 052,529 


Research and development in the earth sciences: Final 


report. 
MIC-90-03345/GAR 052,600 


Canadian Environmental Assessment Research Council: 
Annual report 1987-88. 
MIC-90-03355/GAR 051,758 


Comparison of the behavior of hardwood packing tested 
under controlled conditions with in situ observations. 
MIC-90-03365/GAR 052,530 


Index of mining sow projects, 1989. 
MIC-90-03366/GAR 052,531 


About electro-magnetic wire-rope testing in New Bruns- 
wick mines and related data. 
MIC-90-03368/GAR 052,532 


CANMET strain monitors for hard rock: Description, in- 
Stallation, analysis. 
MIC-90-03371/GAR 052,461 


Explosibility tests on reference sulfide mineral samples. 
MIC-90-03372/GAR 052,534 


Finite element analysis of residual stresses in 2Cr-Mo 
repair welds including transformation plasticity. 
MIC-90-03373/GAR 052,021 


Erosion of nickel aluminide. 
MIC-90-03374/GAR 052,022 


Anodic dissolution testing of Welding Institute of Canada 


specimens. 
MIC-90-03375/GAR 051,870 


Tracer gas used for the mine fire simulations. 
MIC-90-03377/GAR 052,535 


Use of consolidated fills for controlling violent pillar fail- 
ure in Ontario mines. 
MIC-90-03378/GAR 052,536 


Utilization of Newfoundland aggregates to produce con- 
crete for offshore structures. 
MIC-90-03379/GAR 052,826 


Review and evaluation of main roadway intersection 
techniques for use in the Sydney Coalfield. 
MIC-90-03380/GAR 052,537 


Determination of the levels of dinitropyrenes on diesel 
exhaust particulate exhibiting excess mutagenic activity. 
MIC-90-03381/GAR 051,466 


Study # asphaltene flocculation in heavy oil and asphalt 


solutio 
MIC-90-03383/ GAR 051,291 


Impact of steam additives on the productivity of the cyclic 
steam stimulation process. 
MIC-90-03384/GAR 052,538 


Two- and three-phase relative permeability at elevated 
temperatures in heavy oil systems. 
MIC-90-03386/GAR 051,292 


Evaluate foams to improve oil recovery from heavy oil 
reservoirs: Final report. 
MIC-90-03387/GAR 052,540 


Field sampling manual for reactive sulphide tailings. 
MIC-90-03388/GAR 051,569 


Application of Rheological Element Method (REM) model 
for open-pit design optimization. 

MIC-90-03389/GAR 052,541 
Report to Dept. of Supply and Services on the econom- 
ics of cool storage for Bell Northern Research Lab 5, 
Ottawa, Ontario and a comparison of chilled water with 
three types of ice storage modules. 

MIC-90-03390/GAR 051,222 


Oil spill preparedness in the upstream petroleum industry. 
MIC-90-03304/ GAR 051,703 
Proposal for environmental research and monitoring of 
organic pollution caused by salmonid mariculture in the 
Bay of Fundy. 
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MIC-90-03430/GAR 051,704 


Water quality at Stevens Island and Indian Bay, Shoal 
Lake, Ontario, June 29 and July 5, 1989. 
MIC-90-03432/GAR 051,705 


Manitoba river forecast development. Volume 1: Phase I, 
planning and design -- Volume 2: Phase Il, application 
and evaluation. 

MIC-90-03441/GAR 052,488 


Saskatchewan Energy and Mines: Annual report 1988-89. 
MIC-90-03451/GAR 052,543 


Petrology, geochemistry and mineralogy of potash ore 
mill products from the Potash Company of America Mine 
and the Denison Potacan Mine. 

MIC-90-03500/GAR 052,463 


Bacterial evaluation of the biopolymer selective plugging 
field test at Standard Hill, Saskatchewan. 
MIC-90-03501/GAR 052,490 


Data acquisition system for residential magnetic field 
source characterization. 
MIC-90-03517/GAR 051,540 


Study of Ontario Hydro’s contribution to ozone levels in 
Ontario, phase |: Literature review. 
MIC-90-03518/GAR 051,435 


Method of meaencen IE “aad activity developed for laser- 
based tritium 
MIC-90-03519/: an 052,632 


Atmospheric corrosion of transmission line conductors: 
Literature review. 
MIC-90-03520/GAR 051,162 


Exposure system for animal studies involving high-level 
60-Hz magnetic fields. 
MIC-90-03521/GAR 052,243 


Operational testing of two thermal energy storage fur- 


naces. 
MIC-90-03522/GAR 051,309 


Cryogenic Engineering Conference/Iinternational Cryo- 
nic Materials Conference: Trip report, 1989. 
IC-90-03523/GAR 053,025 


Thermal performance and delivery capability of an elec- 
tric water heater with a non-pressurized plastic tank. 
MIC-90-03524/GAR 051,310 


Statistical comparison of uplift design methods for au- 
by footings in sand. 
IC-90-03525/GAR 050,656 


Infrasonic enhancement of heat transfer: Preliminary 


report. 
MIC-90-03526/GAR 053, 168 


Third Isotope Separation Workshop. 
MIC-90-03527/GAR 052,633 


Use of cover crops for the maintenance of rights-of-way 
vegetation: A survey of the literature on succession, 
cover crops, competition and trees. 

MIC-90-03530/GAR 051,541 


Measurement of biogenic and anthropogenic volatile or- 

jem compounds during the Canadian Atmospheric 
mistry Study, July 17 to August 31, 1988. 

MIC-90-03532/GAR 051,436 


Hourly forecast models for the Lake Erie elevations. 
MIC-90-03533/GAR 052,491 


Impact of computer ew on secretarial and clerical 
functions at Research Division. 
MIC-90-03536/GAR 050,625 


Current research, part F: Frontier Geoscience Program, 
cordilleran and offshore basins, British Columbia. 
MIC-90-03552/GAR 052,464 


Current research, part E: Cordillera and Pacific 0s 
MIC-90-03559/GAR 
pp laboratory studies of friction in TFE slide surface 


a bridge beari 
mic-90-03576/ 7GAR 050,862 


Tree growth responses to changes in the physical and 
chemical climate and methods to assess economic con- 


MiG-90.03578/ GAR 052,422 


Chemical use and distribution in the Regina aquifer 
region. Volume |: Executive summary -- Volume II: Report 
and appendices. 

MIC-90-03579/GAR 051,706 


Precambrian geology: Cassels and Riddell townships. 
MIC-90-03580/GA' 052,466 


Significant discoveries offshore Newfoundiand and Labra- 
dor. 


MIG-90-03588/GAR 052,827 


Methods for producing liquid hydrocarbons from coal. 
MIC-90-03612/GAR 051,293 


Health effects of ionizing radiation. 
MIC-90-03615/GAR 052,244 


—— Transfer Conference, 1989: Environmental 
roceedings, vol. Il. 
MIC. 90-03625/GAR 051,759 


Technol Transfer Conference, 1989: Environmental 
research: Proceedings, vol. |. 
MIC-90-03626/GAR 051,760 


Technical Committee for the Long-Range noe « of 
Atmospheric Pollutants in Western and Northern Canada: 

Annual report 1987. 

MIC-90-03742/GAR 051,437 


FOREIGN TECHNOLOGY 


Role of Structural Analysis in Airworthiness Cota. 
N90-20972/7/GAR 050,394 


Sno Structural Optimisation of Aircraft Struc- 
N90-20973/5/GAR 050,395 
Progress in Inverse Design and Optimization in Aerody- 
N90-20977/ 6/GAR 050,347 


Aerofoil Design Techniques. 
N90-20978/4/GAR 050,397 


Aerodynamic Design Techniques at DLR Institute for 
Design Aerodynamics. 
N90-20979/2/GAR 050,348 


Intensive Procedure for the Design of Pressure-Specified 
Three-Dimensional Configurations at Subsonic and Su- 
fis sany Speeds by Means of a Higher-Order Panel 


Met . 
N90-20982/6/GAR 050,351 


System for Transonic Wing ye ay with Geometric Con- 
straints Based on an Inverse Method. 
N90-20983/4/GAR 050,352 


Fast Collocation Method for Transonic Airfoil 
N90-20984/2/GAR 


Subsonic and Transonic Blade Design by Means of Anal- 
Ki90-20985/9/GAR 050,906 


Computational ign Method for Shock Free Transonic 
Cascades and Airfoils. 

N90-20986/7/GAR 050,354 
Inverse Computation of Transonic Internal Flows with Ap- 
plication for Multi-Point-Design of Supercritical Compres- 
sor Blades. 

N90-20987/5/GAR 050,907 


Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 
chine Blades). 

N90-20988/3/GAR 050,908 


Application of an Inverse Method to the Design of a 
Radial Inflow Turbine. 

N90-20989/1/GAR 050,909 
Numerical Method for Designing 3D Turbomachinery 
Blade Rows. 

N90-20990/9/GAR 050,910 
Constrained Spanioad Optimization for Minimum Drag of 
Multi-Lifting-Surface Configurations. 

N90-20992/5/GAR 050,356 
Numerical Optimization of Target Pressure Distributions 
for Subsonic and Transonic Airfoil Design. 
N90-20993/3/GAR 050,357 


Tool for Automatic Design of Airfoils in Different Operat- 


N80-20904/1/ 
N90-20994/1/GAR 050,358 


Use of Numerical Optimization for Helicopter Airfoil and 
Blade Design. 

N90-20995/8/GAR 050,359 
Aerodynamic ign by Optimization. 

N90-20996/6/GA 050,360 
Numerical Optimization of Wings in Transonic Flow. 
N90-20997/4/GAR 050,361 
HOTOL Structures and Materials at British Aerospace, 
Warton, UK. 

N90-21001/4/GAR 053,203 
Proceedings of the 13th International Congress on Instru- 


mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 


Suboptimal and Hybrid Numerical Solution Schemes for 
Orbit Transfer Manoeuvres. 
N90-21054/3/GAR 053,245 


Design of a Digital Model Following Controller of Reac- 
tion Wheel Torques. 
N90-21093/1/GAR 053,253 


Attitude Control Modes for the Mecb Remote Sensing 
Satellites. 
N90-21094/9/GAR 053,254 


Simulacao Do ag Espacial Do Satelite SCD-01 Por 
Placas Aquecedoras (Space Environment Simulation of 
the SCD-01 Satellite fa Heating Plates). 

N90-21105/3/GAR 053,256 


Numerical Simulation Model for Hydrazine Attitude Con- 
trol Thrusters. Part 1: Model Description. 
N90-21115/2/GAR 050,921 


Acoustic Characterisation of an Aluminium Silicon Car- 
bide Metal Matrix Composite. 
N90-21121/0/GAR 051,923 


Resistencia Mecanica de Laminados Em Materiais Com- 
postos (Resistance Mechanics for Laminated Composite 
Materials). 

N90-21141/8/GAR 051,932 
Stem Si Changing Grain Boundary 

During ive denaioaton of AISI 304 Stainless Steel. 
N90-21157/4/GAR 051,948 
Titanium Aluminides: Processing, Properties and Poten- 


tial. 
N90-21158/2/GAR 052,023 
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Current Fluctuations Associated with Localised Corrosion: 
Mechanistic Studies of the Early Sta ay hie and 
Stress Corrosion Cracking of Stainless 
N90-21159/0/GAR 051,949 
Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Preliminary Study. 

N90-21160/8/GAR 051,950 


Grain Boundary Precipitation in Ni3Al Based Alloys. 
N90-21161/6/GAR 052,024 


Effects of Titanium on Some Surface Properties of Nitride 


Ceramics. 
N90-21178/0/GAR 051,896 
Stability of Amorphous Silica Coatings for High Tempera- 


ture Service. 
NoO-21 179/8/GAR 051,951 


Sew ad Characterization and Cookoff Behavior of 
odes ye Prepared from RDX and Acrylic or 

Enmione Acetate Dispersions. 

N90-21203/6/GAR 052,848 


Prediction of VHF/UHF Mobile Reception in Urban 


Areas: von ye with Measurements in London. 
N90-21255/6/GAR 050,935 
Board Cross Support Scenarios. 

N90-21268/9/GAR 050,937 


Introduction to the Infrared Space Observatory (ISO). 
N90-21340/6/GAR 053,258 


—_— and Status of the Detector Block for the ISO- 


N90-21341/4/GAR 051,150 


Status of the Isophot Detector Development. 
N90-21342/2/GAR 051,151 


ISO/LWS: Detector Status. 
N90-21343/0/GAR 051,152 


ISO Camera Array Development Status. 
N90-21344/8/GAR 052,864 


Tests of the Rockwell Si:As Back-illuminated Blocked-Im- 
Band (BIBIB) Detectors. 
21350/5/GAR 051,156 


Some Recent ications of Laser Ultrasound to the 


Characterisation of Materials. 
N90-21374/5/GAR 051,838 


On-Line Assessment of Weld Quality Using Ultrasonics. 
N90-21398/4/GAR 051,797 


of the International Training Course on Remote 
Sensing for African jalists. 
N90-21435/4/GAR 052,570 


Shade — of Forested Areas Obtained from LAND- 
SAT MSS Data. 
N90-21436/2/GAR 052,571 


joo aay Do Projeto Gondwana: Um Exemplo de Cor- 

relacao Geologica Intercontinental Utilizando Imagens 
Landsat (Results of the Gondwana Project: An Example 
of Intercontinental Geologic Correlation Utilizing Landsat 


Imagery). 
N90-21437/0/GAR 052,467 


Remote Sensiy Applied to Sea Water Quality Re- 
searches in Coastal Regions: A Review. 
N90-21438/8/GAR 052,814 
Wheat Yield Estimation at the Farm Level Using Landsat 
TM and teorological Data. 

N90-21439/6/GAR 050,462 


Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 052,572 


Agricultural Yield Estimation of Sugarcane Based on 


ey aaa Model. 
21441/2/GAR 050,463 


Monitoramento de Projetos Agropecuarios Atraves DA 

Analise Visual/Digital de Imagens Landsat-TM No Sul Do 

Estado Do Para (Monitoring of es 
‘ough a Analysis of Landsat-T! 

Imagery South & of Para State) 

N90-21442/0/GAR 050,483 


prone Pac E USO DA Terra Atraves de Sensoriamento 
ore Bed of Land Use Through Remote a 
Noo21499/8/ AR 


Knowledge-Based Information Based for Crop Area Esti- 


mation. 
eeaanrantans GAR 050,464 


and Modelling of Spatial Data Proposal of a 
System for CBERS. 
N90-21445/3/GAR 052,573 


Projeto Canasate: Sensoriamento Remoto Aplicado AO 
Levantamento DA Cultura Canavieira (Project Canasate: 
Remote Applied to Sugar Cane Crop Survey). 
N90-21446/1/GAR 050, 
~—_- de Modelos de Grade Tri 
dh napyng meme (Generation 
Models in a Microcomputer Environment). 
N90-21447/9/GAR 052,409 


Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 
Landsat Data in Monitoring Interior Water). 
N90-21448/7/GAR 052,574 
py wanna need de Estruturas Lineares a Partir de Dados 
de Sensoriamento Remote; Serra Do Espinhaco Meridio- 
nal (Mg) (Characterization of Linear Structures from 
conc Sensing Data; Espinhaco Meridional (Mg) 
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N90-21449/5/GAR 052,468 


Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 

N90-21450/3/GAR 052,469 


Monitoring Vegetation of Brazil: Potentialities of Multi- 


Sensors ich. 
N90-21451/1/GAR 052,575 


Evolucao Do Sensoriamento Remoto Aplicado Em Vege- 
tacao E Floresta No INPE (Evolution of Remote Senne 
Applied to Vegetation and Forest at INPE). 
N90-21452/9/GAR 052,576 


Analise de Parametros de Qualidade de Agua Do Rio 
Piaui (Se), Brasil, Atraves de Dados de Campo E Do 
Sensor TM/Landsat (A is of Water Quality Param- 
eters of the Piaui River (Se), Brazil, Through Field and 
TM/Landsat Sensor Data) 

N90-21453/7/GAR 052,492 


Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the 
Mangrove Areas of the Rio Piaui (SE) Through Remote 


Sensing). 

N90-21454/5/GAR 052,577 
Aerial Photography as an Aid for Agricultural Credit Con- 
tr 


N90-21455/2/GAR 050,466 


Introducao AO Processamento Digital de Imagens de 
Sensores Remotos Aplicado a Geologia (Introduction of 
— Image Processing by Remote Sensors Applied to 


). 
N90-29466/0/ GAR 052,470 


Analise Multitemporal de Imagens Digitais Do Landsat 
TM NA Deteccao de Areas Afetadas Por Ataque de La- 
gartas (Sibine Fusca) NA Cultura de Dende (Elais Guin- 
eensis (Multitemporal Analysis of LANDSAT/TM Digital 
Imagery in the Detection of Areas Affected by Caterpillar 
(Sibine Fusca) Attack in the Dende (Elais Guineensis) 
Palm Plantation)). 

N90-21457/8/GAR 052,578 


Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
Procedimento-Inpe, Utilizando Dados Do Landsat (Eval- 
uation of Classification Performance and Proportion Esti- 
mate of the Sugar Cane Crop Through Procedure-INPE 
Utilizing Landsat Data). 

N90-21458/6/GAR 050,467 


Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 

N90-21459/4/GAR 052,471 


Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 

N90-21460/2/GAR 050,468 


Subsistema TM Precision: Avancos E Perspectivas (Sub- 
system TM Precision: Progress and Perspective). 
N90-21461/0/GAR 052,579 


Potencialidade Do USO de Dados de Satelite No Mapea- 
mento de Planicies de Inundacao (Possible Use of Satel- 
lite Data for Flood Plain Mapping). 

N90-21462/8/GAR 052,580 
Avaiiacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de Largura de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of 
Fluvial Channel Width). 

N90-21463/6/GAR 052,581 
Avaliacao Do Desempenho de Detetores Morfologicos de 
Borda (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


Laboratorio Regional de Sensoriamento Remoto (Region- 
al Remote ror | Laboratory). 
N90-21465/1/GAI 052,583 


Transformation and Deposition of Airborne Gaseous and 
—* Pollutants During Transport over the Baltic 
N90-21478/4/GAR 051,438 


Radon oa over the Brazilian Amazon Basin 
During the Wet Season (Belem-Manaus Gte-Able-2B 
Flight of April 24, 1987). 

N90-21486/7/GAR 051,542 


Low Latitude om Region Dynamical Processes from Atomic 
Oxygen Nightglow Emissions. 
N90-; 31 494/41 GAR 050,543 


Zones of Feasibility for Retrieval of Surface Pressure 
from Observations of Absorption in the a Band of 
Oxygen. 

N90-21495/8/GAR 050,573 


Sensitivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 
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(Importance of Cement Composition on the Salt- 

Resistance of Concrete). 

PB90-252941/GAR 050,860 
FRUIT 

Fruit crops: Estimated production costs, Ontario, 1989. 

MIC-90-03357/GAR 050,423 


Apple, ery and grape: Estimated establishment costs, 


Ontario, 1 
MIC-90-03358/GAR 050,424 


FRUIT CROPS 
Biocontrol of Grey-Mold in Pome Fruits Using ‘Acremon- 


ium breve’. 

PAT-APPL-7-159 915/GAR 050,456 
FUEL CANS 

SUPER-RAMP EXTENSION project. Final report. 

DE90009324/GAR 052,742 


——— of cre cladding degradation under reposi- 


8001146 
DE90011467/ 7/GAR 051,535 


FUEL CELL ELECTRODES 
Manufacture of Air Electrodes and Long Run Tests. 
PB90-255126/GAR 051,337 


FUEL CELL POWER PLANTS 
Braensleceller foer el- och vaermeproduktion. Utveck- 
lingslaeget 1989. (Fuel cell for electric power and heat 
luction. Status of development 1989). 
DE90770777/GAR 051,322 


FUEL CELLS 
Lightweight Solid Polymer Electrolyte Fuel Cell with Stack 
Power Density of 3 kW/Ib (7kW/kg). 
AD-A223 068/8/GAR 051,312 


O2 Reduction at the IFC Orbiter Fuel Cell O2 ——.. 
N90-21469/3/GAR 053,260 


Electrocatalyst Surfaces. Final Report, December 1986- 
November 1989. 
PB90-252560/GAR 051,334 


Manufacture of Air Electrodes and Long Run Tests. 
PB90-255126/GAR 051,337 


FUEL INTEGRITY 
Analytical study for PHEBUS experiment 215R by FRAP- 
T4 calculation code. ~ 
DE90777736/GAR 052,774 


Analysis of effect of variation of gas size in buckled clad- 
ding on temperature and heat flux distribution of fuel rod. 
DE90777739/GAR 052,753 


050,799 


052,750 


051,652 





FUEL PELLETS 
oer EXTENSION project. Final report. 
1E90009324/GAR 


FUEL PINS 


onto ny ot oxide testing in EBR-2. 
701/GAR 052,743 


FUEL REPROCESSING PLANTS 
Fuel Mo oe cag data validation using the isotope corre- 


lation tech 

DE9000971 SyGAR 052,746 
FUEL SLURRIES 

heating ep btm Mee combustor for residential space 


technical progress report 
v2 ebnaty 1987 Abe 1987. 
050,891 


po set coal-fueled gas turbine systems. Technical 
nm 1989. 
050,893 


report, October: 
Be90010082/GAR 


Heat — program. Fiscal year 1990, Summary pro- 
Bésobidérevaan 050,916 


anced processes for premium low-rank coal/water 

fel production Annual technical report, April 1, 1987- 

31, 1988 including Quarterly technical progress 
— January-March 1988. 

DE90011405/GAR 051,282 


Low-rank coal slurry combustion. Annual technical report, 
a 1, 1987-March 31, 1988 a techni- 


pa Pa gen January-March, 1 
DE90011406/GAR 051,283 
FUEL SPRAYS 


Electrostatic Fuel Atomization and Spray Dispersal Dem- 
onstration. 
AD-A223 033/2/GAR 050,905 


Spray combustion modeling and evaluation. Annual sum- 


mary report CY 1989. 
DE90010058/GAR 050,894 


enouty Acoustic Mixing for Particle Cloud Combus- 
lors. 

N90-21600/3/GAR 050,899 
FUEL STORAGE 


lhoopsystemen. 
peserees 85/GAR 


FUELS 
Liquid Fueled Ramjet combustion Instability: Acoustical 
and Vortical Interactions with Burning Sprays. 
AD-A222 752/8/GAR 050,904 


052,742 


men. (Stockpile systems). 
051,287 


Biofuels program came. Volume 2, Research summa- 


ries, fiscal year 1989. 
DE89009484/GAR 
Shock tube ignition of isomers of octane. 
DE90005991/GAR 
Relationship of Fuel Size ms 
Characteristics of Laboratory Fuel 
PB90-251992/GAR 
FUGACITY 
Hydrogen-Component Fugacity Coefficients in Binary Mix- 
tures with Isobutane: Temperature Dependence. oe 


PB90-254400 
Hydrogen Component amy in Binary Mixtures with 
e Dependence. 
050,809 


051,547 


050,881 
icing to Combustion 
; 052,427 


Carbon Monoxide: or Tonegenees 
PB90-254418 
FUGITIVE EMISSIONS 
Adsorption System for Scavenging Anesthetic Agents 
from Waste Gas Released during Surgical Activity. 
PAT-APPL-7-528 080/GAR 051,439 
FULL SCALE TESTS 
Full-Scale Air Transport Category Fuselage Burnthrough 


Tests. 

N90-20967/7/GAR 053,321 
FUNDS 

Report to Congress on Alternative Methods for Funding 

Public Housing Modernization. 

PB90-253311/GAR 053,330 
FUNDY BAY 


Proposal for environmental research and monitoring of 
organic pollution caused by salmonid mariculture in the 


Bayo ny GAR 051,704 


FUNGUS DISEASES 
Net blotch, spot blotch and scald of barley. 
MIC-90-03561/GAR 


Ascochyta blight of pulse crops. 
MIC-90-03567/GAR 050,475 


pea armen of Grey-Mold in Pome Fruits Using ‘Acremon- 


im breve’. 
PAT-APPL.7-159 915/GAR 050,456 


Methods for pone Rust Infections of Plants. 
PAT-APPL-7-226 608/GAR 


FURNACES 
Co-Firing of Natural Gas and Coal. Annual Report, Octo- 
ber 1 tember 1989. 
PB90-247230/GAR 050,900 


laufofen zur Waermebehandiung von Waren, spe- 
Grob- und Feinkeramik mit besonders 

Taenubeten sauberen Rauchgasen und Waermeer- 

zeugung aus Abfaellen. (Counterflow furnace for the heat 


050,471 


050,476 


KEYWORD INDEX 


treatment of , especially coarse and fine ceramics 
pens ann low heat demand, clean flue gases and 


a ition from waste). 
TIB/A90-81201/GAR 051,866 
FURNACES AND HEATERS 


Operational testing of two thermal energy storage fur- 

naces. 

MIC-90-03522/GAR 051,309 
FUSELAGES 

= Air Transport Category Fuselage Burnthrough 

N90'20967/7/GAR 053,321 


Evaluation of the Pressure Proof Test Concept for Thin 
Sheet 2024-T3. 
N90-21424/8/GAR 050,400 


FUSION WELDING 


On-Line Assessmen' 

N90-21398/4/GAR 
FUZES (ORDNANCE) 

Report on the Department of Defense Fuze Industry 

Workshop. 

AD-A222 637/1/GAR 052,832 


FUZZY CONTROL SYSTEMS 
a of the Fuzzy Control System for Heat Pu: 
Air Conditioners. _ 


PB90-250630/GAR 


GADOLINIUM BARIUM CUPRATES 
Untersuchung der Effekte von Fe-Dotierui 
tigation ofthe ot hopes pote ty hd 

t) effects of iron in 
ture superconductor GdBa sub 2 Cans sub 3 
TIB/B90-81214/GAR < 

GALLIUM 
Gallium a unique anti-resorptive agent in bone: Preclinical 

mechanisms of action. 


studies on its 
DE90010650/GAR 052,206 


GALLIUM ANTIMONIDES 


— of strained layer superiattices. 
90011204/GAR 


GALLIUM ARSENIDE SOLAR CELLS 
DSL —— of the solar cell structures obtained 
by ion implantation. 
DE907861 38/GAR 051,373 


Peeled Film GaAs Solar Cells for Space Power. 
N90-21287/9/GAR 


GALLIUM ARSENIDES 
Defects Associated with the Incorporation of Germanium 
in Gallium Arsenide. 
AD-A222 953/2/GAR 052,990 


Gallium Arsenide Pilot Line for High Performance Compo- 


nents. 
AD-A223 261/9/GAR 050,954 


Applications of strained layer superlattices. 
DE90011204/GAR 


it of Weld Quality Using Ultrasonics. 
051,797 


053,017 


"051,381 


053,017 


New surface atomic structures for Ill-V(110)-p(1x1)- 
Sb(1ML): Chemical bonding and electronic structure. 
DE90011230/GAR 053,019 
GALVANIZED MATERIALS 
Atmospheric corrosion of transmission line conductors: 
Literature review. 
MIC-90-03520/GAR 
GAMMA CAMERAS 
Gabor zone plate apertures for imaging with the mercuric 


iodide ma ray 
DE9004 1 193/GAR 052,643 
GAMMA DOSIMETRY 
PBF/BNCT re og for Cancer Treatment. Monthly bul- 
letin, Volume 4 
DE90010954/GAR 052,146 
GAMMA RADIATION 
Decontamination impacts on solidification and waste dis- 
DE90010643/GAR 052,646 
iological survey of the Evans Area, US Army 
Communications-Electronics Command, Fort Monmouth, 


New Jersey. Date of survey, November 1988 
DE90011190/GAR 051,528 


Aerial radiological survey of the United States Depart- 
a Colorado. 


bering Be July 1989. 
DES00! 1191/GA 051,529 


GAMMA SPECTROSCOPY 
Applications of gamma-ray spectrometry in the quantita- 
tive nondestructive assay of special nuclear materials. 
DE90010609/GAR 052,748 
GAS COMPRESSORS 
Scroll Profiles for Scroll Fluid Machines. 
PB90-250580/GAR 
GAS CYLINDERS 
Best Demonstrated Available bn sereny | (BDAT) Back- 
Document for U and P W: and Multi-Source 
ite (F039). Volume E. ‘qussmee U a P Wastes. 
PB90-234469/GAR 051,610 
GAS DISCHARGE TUBES 
——— for the Filling of Gas-Discharge Tubes-- 


AD AD22 A222 818/7/GAR 050,773 


050,640 


GASES 


GAS DISTRIBUTION 
issues associated with 


tugh the Labrador Sa and Sai of 


State-of-the-Art interior 
Commercial Buildings. Fi 


1989. 
PB90-252586/GAR 
GAS DYNAMICS 
Finite Element i for ic Conservation 
A Foam Hyperbolic 
053,171 


owe 
151,288 


i Sa ystems Applications: 
jeport, June 1987-June 
050,650 


N90-21595/5/GAR 
GAS FLOW 

studies of selected components of 

Plant repository/shaft —— 


P ae — 
the Waste Isolation 
DE90010197/GAR 

GAS HYDRATES 
Ground movements associated with hydrate produc- 
tion in media. Final a “i 
DE! /GAR 052,506 

GAS INDUSTRY 


Gas Research Institute 1991-1995 Research and Devel- 
opment Plan and 1991 Research and Development Pro- 


Bg90-24741 2/GAR 051,296 
Physical Sciences Program Area 1990 Contract Status 


Report. 

PB90-252545/GAR 051,356 
GAS MASKS 

Individual Protection Testing (Task 5 - Qualitative Fit Test 

Simulants). 

AD-A222 987/0/GAR 050,621 
GAS METAL-ARC WELDING 

os of metal-transfer mode for process control of 

5E90010946/GAR 051,829 
GAS PIPELINES 


Pressure history of ine. 
MIG-30-03376/GAR. ties 053,306 


lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental | Statement. Volume 1. 
PB90-247511/GAR 051,484 


lroquois/Tennessee and Champlain on Projects. 
Draft Environmental impact Statement Regional System 
Alternatives. Volume 2. 

PB90-247529/GAR 051,485 


lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental — Statement. Volume 3. Comments and 


Responses M ror 
PB90-247537/GAR 051,486 


GAS PIPES 


State-of-the-Art Interior Pipi Systems Applications: 
Commercial Buildings. Final Report, June 1987-June 


1989. 
PB90-252586/GAR 
GAS PRODUCTION 


Moncton i 'y 
MIC-90-03187/GAR 
GAS TUNGSTEN ARC WELDING 
a of an improved GTA weld temperature 
De9001 Tra/GAR 051,830 


TIG W Robot System with AVC Sensor. 
PS90-251980/GAR 


GAS TURBINES 
Electrostatic Fuel Atomization and Spray Dispersal Dem- 
onstratior . 
AD-A223 033/2/GAR 050,905 


Environmental Review of Potomac Electric Power Com- 
= Proposed Station H Element |. 
90-247552/GAR 051,761 


Research and Development of Advanced Gas Turbine. 
PB90-255753/GAR 050,914 


GASEOUS WASTES 
Demonstration of noble gas collection using the cryogen- 
DE90010895/GAR 051,519 
GASES 
Thermal Jetting Effects of SHS Reacted Titanium Dibor- 


ide. 
AD-A222 594/4/GAR 050,721 


051,854 


Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 


Parameter itivity studies of selected components of 
the Waste Isolation Pilot Plant repository/shaft —_ 
DE90010197/GAR 051,506 


5e98010904/GA Rf — 413 


Perfluorocarbon tracer transport and ae ane 
ment in the North Sea Ekofisk oil field. Revision. jon 


DE90011000/GAR 
KW-55 


050,833 


October 15, 1990 





GASIFICATION 
Catalysis of Carbon Gasification: Influence of Different 
Modes of Addition of Catalysts. Annual Report, January 
1989-January 1990. 
PB90-252578/GAR 051,260 
GASOLINE 
In situ Biorestoration of a Subsoil Contaminated with 


Gasoline. 
PB90-247727/GAR 051,711 


Entwicklung von Verfahren zur Gewinnung von Kraftstof- 
fen und anderen Produkten auf Syn’ sis unter 
Verwendung spezieller, neuer Zeolithkatalysatoren. 
Abschlussbericht. (Development of process for obtaining 
fuel and other products based on synthetic gas, using 
special new zeolite analysers. Final report). 
TIB/B90-81216/GAR 051,261 
GAUGE INVARIANCE 
Spontaneous compactification and structure of gauge 
vacua in six-dimensional gauge theory. 
DE90777714/GAR 053,156 
GD AGENT 
Presynaptic and Postsynaptic Responses in the Spinal 
Cord Dorsal ~~ Following Soman: Interactions with 


Benzodiazepine: 
AD-A222 600/9/GAR 052,263 
ps of High Frequency Ventilation to Treatment of 
Chemical Warfare Casualties: Animal and Theoretical 
Studies (Application of High Frequency Transtracheal Jet 
Ventilation to Treatment of Chemical Warfare ). 
AD-A223 073/8/GAR 52,268 
Application of High Frequency Ventilation to Treatment of 
Chemical Warfare Casualties: Animal and Theoretical 


Studies. 
AD-A223 080/3/GAR 052,269 


Toxiska Symtom och Biodglukoshalt hos Somanfoergif- 

tade Rattor (Toxic Symptoms and Blood Glucose Levels 

in Rats Poisoned by Soman). 

PB90-256181/GAR 052,285 
GEAR TEETH 

Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 
N90-21387/7/GAR 051,490 


GEARS 
Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 

N90-21387/7/GAR 051,490 
Transmission Research Activities at NASA Lewis Re- 
search Center. 
N90-21394/3/GAR 050,398 

GELS 

Gel Permeation Chromatographic Analysis of Polyure- 
— Prepolymer Synthesis Kinetics. 1. The Effect of 


talyst. 
AD-A222 996/1/GAR 050,821 


GENE EXPRESSION 
Organization and Expression of Plasmodial Genes Re- 
quired for Erythrocy:e Invasion. 
AD-A222 674/4/GAR 052,155 


Reciprocal Expression of Human ETS1 and ETS2 Genes 
during T-Cell Activation: Regulatory Role for the Protoon- 


cogene ETS1. 

AD-A222 964/9/GAR 052,160 
GENE EXPRESSION REGULATION 

Beta-Endorphin Modulates T-Cell Intracellular Calcium 

Flux and c-myc Expression via a Potassium Channel. 

AD-A222 962/3/GAR 052,115 
GENE RECOMBINATION 

Production and es of Human Lysozyme Using 

Recombinant DNA Techniques. 

PB90-251273/GAR 052,168 
GENERAL CIRCULATION MODEL 

Predictability of Weather and Climate in a Coupled 

Ocean-Atmosphere Model: A Dynamical Systems Ap- 


proach. 
N90-21502/1/GAR 050,561 


GENERAL CIRCULATION MODELS 
Effect of a Doubling of Atmospheric CO2 on the Storm- 
tracks in the Climate of a General Circulation Model. 
PB90-249186/GAR 050,562 
GENES 
Organization and Expression of Plasmodial Genes Re- 
quired for Erythrocyte Invasion. 
AD-A222 674/4/GAR 052,155 
GENETIC ENGINEERING 
Computer Simulation of Chemical Reactions in Synthetic 
Model Compounds and Genetically Engineered Active 


Sites. 

AD-A222 611/6/GAR 052,154 

Development and Evaluation of Adeno HTLV-IIl Hybrid 

ono and Non-Cytopathic HTLV-lil Mutant for Vaccine 
ise. 

AD-A222 685/0/GAR 052,180 

Mammalian hnRNP Complex Al and Method for Large- 

Scale Ov i 


erproduction in E. Coli. 
PAT-APPL-7-250 405/GAR 052, 166 


GENETIC MAPPING 
Human : 1989-90 program report. 
DE90010171/GAR - 
GENETICS 


Understanding our genetic inheritance: The US Human 
Genome Project, The first five years FY 1991-1995. 
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052,165 


KEYWORD INDEX 


DE90008240/GAR 


GEOBOTANY 
Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 


GEOCHEMISTRY 
Subsurface Science Program: Program overview and re- 
search abstracts, FY 1989-FY 1990. pee 
553 


DE90010321/GAR 
and mineralogy of potash ore 


Petrology, geochemis' 
mill pr ucts from the Potash Company of America Mine 
052,463 


and the Denison Potacan Mine. 

MIC-90-03500/GAR 

Organic Chemistry of Mantle-Derived Xenoliths: Assess- 

ing the Possibilities for Deep Sources of Natural Gas. Bi- 

ennial Report, November 1987-November 1989. 

PB90-247404/GAR 052,473 
GEOCHRONOLOGY 

Age Constraints for the Present Fault Configuration in the 

Imperial Valley, California: Evidence for Northwestward 


Propagation of the Gulf of California Rift System. 
N90-21493/3/GAR 152,472 
GEODESY 
Role of the Topography in Gravity Gradiometer Reduc- 
tions and in the Solution of the Geodetic Boundary Value 
Problem Using Analytical Downward Continuation. 
AD-A223 107/4/GAR 052,438 
GEODETIC ACCURACY 
Subsistema TM Precision: Avancos E Perspectivas (Sub- 
system TM Precision: Progress and Perspective). 
N90-21461/0/GAR 052,579 
GEODETIC SURVEYS 
Representations of Rotations and Tectonic Plate Mo- 


tions. 
PB90-248972/GAR 052,476 


052,163 


052,572 


GEODYNAMICS 
Age Constraints for the Present Fault Configuration in the 
+a Vaile ~f California: Evidence for Northwestward 


Propagation of the Gulf of California Rift System. 
N90-21493/3/GAR 


GEOGRAPHIC INFORMATION SYSTEMS 
Analysis and aang of Spatial Data Proposal of a 


System for CBERS. 
N90-21445/3/GAR 052,573 


Geracao de Modelos de Grade Triangular Em Ambiente 
de Microcomputador (Generation of Triangular Form 
Models in a Microcomputer Environment). 
N90-21447/9/GAR 052,409 
GEOLOGIC FAULTS 

Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): 
Volume 3. Finai report. 

052,808 


052,472 


DE90000475/GAR 


Research objectives for continental scientific drilling stud- 
ies of active fault zones. 
DE90010512/GAR 052,449 


Newcastle geothermal system, iron County, Utah: Geolo- 
gy, hydrology, and conceptual model. Volume 2, Appendi- 


ces. 
DE90010575/GAR 051,302 


GEOLOGIC FORMATIONS 
Design of a gun system for in-situ compressive strength 
measurements. 
DE90008783/GAR 052,440 


GEOLOGIC MODELS 
Design of a gun system for in-situ compressive strength 
measurements. 
DE90008783/GAR 052,440 


GEOLOGICAL FAULTS 
Caracterizacao de Estruturas Lineares a Partir de Dados 
de Sensoriamento Remote; Serra Do Espinhaco Meridio- 
nal (Mg) (Characterization of Linear Structures from 
Remote Sensing Data; Espinhaco Meridional (Mg) 


Sierra). 
N90-21449/5/GAR 052,468 


Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 
N90-21450/3/GAR 052,469 
Age Constraints for the Present Fault Configuration in the 
Imperial Valley, California: Evidence for Northwestward 
Propagation of the Gulf of California Rift System. 
N90-21493/3/GAR 
GEOLOGICAL RESEARCH 
Current research, part F: Frontier Geoscience Program, 
cordilleran and offshore basins, British Columbia. 
MIC-90-03552/GAR 052,464 
Current research, part E: Cordillera and Pacific margin. 
MIC-90-03559/GAR 052,465 
GEOLOGICAL SURVEYS 
eet characterization of Plymouth Mn deposit, New 


inswick. 
MIC-90-051 92/GAR 052,527 


GEOLOGY 
Geology of the Stoney Creek oil and gas field, and its im- 
plications regarding the tectonic evolution of the eastern 
Moncton subbasin, New Brunswick. 
MIC-90-03187/GAR 052,459 


52,472 


Quaternary geology of Canada and Greenland. 
MIC-90-03256/GAR 052,460 
Saskatchewan Energy and Mines: Annual report 1988-89. 
MIC-90-03451/GAR 052,543 
Precambrian geology: Cassels and Riddell townships. 
MIC-90-03580/GAI 052, 

Resultados Do Projeto Gondwana: Um Exemplo de Cor- 
relacao Geologica Intercontinental Utilizando Imagens 


Landsat (Results of the Gondwana Project: An Example 
of Intercontinental Geologic Correlation Utilizing Landsat 


Imagery). 
N90-21437/0/GAR 052,467 


Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 052,572 
Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 

N90-21450/3/GAR 052,469 
Introducao_AO Processamento Digital de Imagens de 
Sensores Remotos Aplicado a Geologia (Introduction of 
— Image Processing by Remote Sensors Applied to 


Geology). 
N90-21456/0/GAR 052,470 


Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 
N90-21459/4/GAR 052,471 
GEOMAGNETIC FIELD 
Kinetic theory of geomagnetic pulsations: |. Internal exci- 
tations by energetic particles. 
DE90010280/GAR 052,441 
GEOMAGNETISM 
Conditional Climatology of Ap: The Relationship between 
Solar Flares and Geomagnetic Storms. 
AD-A222 574/6/GAR 052,434 
Comparison of Quiet Time Geoma mse Daily Variation 
Sq) in H Component at Eusebio and Cachoeira Paulista. 
N90-21714/2/GAR 050,545 
GEOMETRIC DILUTION OF PRECISION 
Ridge Regression Processing. 
N90-20931/3/GAR 
GEOMETRIC MODELING 
Algorithm for Automated Surface Modelling in Unigra- 


phics. 
AD-A223 219/7/GAR 050,624 


GEOMETRY 
System for Transonic Wing Design with Geometric Con- 
straints Based on an Inverse Method. 
N90-20983/4/GAR 050,352 


Subsonic and Transonic Blade Design by Means of Anal- 


e Codes. 
90-20985/9/GAR 050,906 


GEOMORPHOLOGY 
Avaliacao Do Desempenho de Detetores Morfologicos de 
Borda (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


GEOPHYSICAL PROSPECTING 

Geologic Interpretation of Gravity Anomalies--Translation. 

AD-A222 910/2/GAR 052,437 
GEOPHYSICS 

Age Constraints for the Present Fault Configuration in the 

Imperial Valley, California: Evidence for Northwestward 

Propagation of the Gulf of California Rift System. 

N90-21493/3/GAR 52,472 
GEOPOTENTIAL 

Role of the Topography in Gravity Gradiometer Reduc- 

tions and in the Solution of the Geodetic Boundary Value 

Problem Using Analytical Downward Continuation. 

AD-A223 107/4/GAR 152,438 
GEOPRESSURED SYSTEMS 

Geopressured-Geothermal Resource, research and use. 

DE90010944/GAR 051,304 
GEOSYNCHRONOUS ORBITS 

Numerical Arc Segmentation Algorithm for a Radio Con- 

ference (NASARC), Version 4.0: User’s Manual. 

N90-21250/7/GAR 050,934 
GEOTECHNICAL ENGINEERING 

Memorial University of Newfoundland. Centre for Cold 

Ocean Resources Engineering: Annual report 1985-86. 

MIC-90-03473/GAR 052,785 
GEOTHERMAL ENERGY 

Geopressured-Geothermal Resource, research and use. 

DE90010944/GAR 051,304 
GEOTHERMAL FIELDS 


Newcastle geothermal system, Iron County, Utah. Geolo- 
gy, hydrology, and conceptual model, Volume 1: Final 


report. 
DE90010574/GAR 051,301 


Newcastle geothermal system, Iron County, Utah: Geolo- 
gy, hydrology, and conceptual model. Volume 2, Appendi- 


ces. 
DE90010575/GAR 051,302 


053,287 





Seismic i for velocity and attenuation structure in 
thermal 


890010742/GAR 051,303 


GEOTHERMAL POWER PLANTS 


Medium energy geothermics and the up grading of natu- 
ral hot water resources for e' production through 
an organic fluid —* cycle: state of the art, technical 


and economical 
DE90784614/GAR 051,305 
GEOTHERMAL SYSTEMS 


Newcastle agrees now system, Iron oe Utah: Geolo- 
gy. hydrology, and conceptual model. Volume 2, Appendi- 


DES0010575/ GAR 051,302 


GEOTHERMAL WELLS 
Geopressured-Geothermal Resource, research and use. 
DE90010944/GAR 051,304 
GERMANIUM 
Defects Associated with the Incorporation of Germanium 
in Gallium Arsenide. 
AD-A222 953/2/GAR 052,990 
GERMANIUM ALLOYS 
Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 
GHANA 


Social Dimensions of Adjustment in Sub-Saharan Africa: 
A Poverty Profile for Ghana, 1987-88. 
PB90-248857/GAR 050,682 


Evaluation of Cocoa Land Use Management in Ghana. 

PB90-250788/GAR 050,446 
GLASS 

Molecular Dynamics of Physical Agi 

mer Glasses (Experiment and Theory). 

AD-A222 848/4/GAR 


Physics and Chemistry of Glass Surfaces. Proceedi 4 
the University Conference on Glass Science (10th), Held 
in University Park, Pennsylvania on June 7-9, 1989. 
AD-A222 869/0 051,874 


oo Science and Technology Fellowship: Physics of 
051,901 


051,184 


Processes in Poly- 
050,818 


terials. 
AD-A223 053/0/GAR 


Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 


Modeli paseeeten in glass. 
bE90018483/ GA 


Indentation a of brittle materials. 
DE90010709/GAR 051,884 


WIPP/SRL in-situ tests: MIIT program: Glass/metal inter- 
faces of SRS waste glass. 
052,677 


050,833 


052,851 


DE90011239/GAR 


WIPP/SRL in-situ tests: Compositional correlations of 
MIIT waste glasses. 
DE90011241/GAR 051,530 


or process simulation: A case study integrated 
le processing flowsheet for SRS. 

be9001 1308/6 R 052,679 
Ergodic Convergence in Liquids and Glasses. 
PB90-254814 

GLASS TRANSITION TEMPERATURE 
LaRc TP! 1500 Series Polymers. 
N90-21129/3/GAR 

GLOBAL 
World Tobacco Situation, June 1990. 
PB90-247701/GAR 

GLOBAL ASPECTS 
Study of the global distributions of atmospheric radionu- 
clides. Final progress report. 
DE90010749/GAR 051,514 

GLOBAL POSITIONING SYSTEM 
Ridge Regression Processing. 
N90-20931/3/GAR 


Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 


Sole Means Navigation and Integrity Through Hybrid 
LORAN-C and NA‘ q 


TAR GPS. 
N90-20933/9/GAR 053,289 


Pony ag = Integrated GPS/INS Navigation Experiment 
lor Omv. Phase 1: Feasibility Study. 

N90-20860/3/GAR 053,293 
GLOW DISCHARGES 

pe yore of glow discharges used to produce hydroge- 

silicon films. Annual subcontract report, 

Summaer't 1988-November 30, 1989. 

DE90000329/GAR 051,363 
GLUEBALLS 

Exotic hadrons and hadron dynamics at a tau-charm fac- 


e601 0722/GAR 059,106 


GLUTATHIONE 
Automated Assays for Superoxide Dismutase, Catalase, 
Glutathione Peroxidase, and Glutathione Reductase Ac- 


AD A222 784/1 052,112 


GLYCOPROTEINS 
Hydroxyproline-rich glycoproteins of the plant cell wall. 
Progress report, June 1989-June 1990. 


053,186 


050,840 


050,457 


053,287 


053,288 


KEYWORD INDEX 


DE90010960/GAR 


GOERTLER INSTABILITY 
Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 
N90-21289/5/GAR 052,897 


GOES SATELLITES 
Technical boo ety oon ee of a Geosta- 
tionary Operational E elite (GOES) to 
Support the PEACESAT Network on an Interim Basis. 
PB90-253261/GAR 050,940 

GOETTINGENS PLANETARY GEOMAGNETIC INDEX 
Conditional Climatology of Ap: The Relationship between 
Solar Flares and Geomagnetic Storms. ome 


052,130 


AD-A222 574/6/GAR 


GOLD 
Adsorption of Pyridine at the Au(110) - Solution Interface. 
AD-A223 065/4/GAR 050, 
State-to-state inelastic and reactive molecular beam scat- 
tering from surfaces. 
DE90010492/GAR 050,792 
Encoding of the Burgess metal electrical resistivity model 
= - ME format and its adaptation to the metal 
nickel. 
DE90010816/GAR 052,013 
Mispec Resources Inc. gold project: Cape Spencer, New 
Brunswick. 
MIC-90-03190/GAR 052,525 
GOLD ALLOYS 
Au-Ge-Ni-Ti ohmic contacts on gallium arsenide 
DE90011064/GAR 
GOLD COMPLEXES 
Bifunctional chelates of Rh-105 and Au-199 as potential 
radiotherapeutic agents. (Progress report, June 1, 1989- 
May 31, 1990). 
DE90009963/GAR 052,237 
GOVERNMENT/INDUSTRY RELATIONS 
Government Intervention in Pakistan’s Cotton Sector. 
PB90-246836/GAR 050,434 
GOVERNMENT POLICIES 
Domestic Preference Policies in Federal Pr 
AD-A222 835/1/GAR 052,322 
GNATS Into eg State and Local Governments and 
Local a Become a Power in National 
Security Policymaki 
050,614 


s 


” 051,184 


AD-A223 026/ 1S /e/GA 


Distribution of Farm Program Payments, 1987. (Back- 
round for Agricultural Policy). 
'B90-247941/GAR 050,435 


Wheat Program in the 1990’s. Issues for Decisionmakers. 
PEOO-2461 13/GAR 050,441 


Columbia: Social Programs for the Alleviation of Poverty. 

PB90-248832/GAR 050,608 
GOVERNMENT PRINTING OFFICE 

Helping America Compete: The Role of Federal Scientific 

and Technical Information. 

PB90-252537/GAR 050,332 
GP 

Automated Assays for Superoxide Dismutase, Catalase, 

Glutathione Peroxidase, and Glutathione Reductase Ac- 


tivity. 
AD-A222 784/1 


GR 
Automated Assays for Superoxide Dismutase, Catalase, 
Glutathione Peroxidase, and Glutathione Reductase Ac- 


tivity. 

AD-A222 784/1 052,112 
GRAIN 

awe Grain Car Corporation: Annual report 

MIC-90-03450/GAR 050,453 


Custom rates survey: Grain harvesting operations, 1989. 

MIC-90-03594/GAR 050,428 
GRAIN BOUNDARIES 

Characterization of Failure Processes in Tungsten 

Copper Composites under Fatigue Loading Conditions. 

N90-21123/6/GAR 051,924 


052,112 


= Si Boundary 
SSA, of st 3 304 Stainless Steel. 


NOO$1157/4/GAR 051,948 


Current Fluctuations Associated with Localised Corrosion: 
Mechanistic Studies of the Early Si 4 os and 
Stress Corrosion Cracking of Stainless 
N90-21159/0/GAR 051,949 
Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Preliminary Study. cous 


N90-21160/8/GAR 
Precipitation in Ni3Al Based Alloys. 


Grain Boundary 

N90-21161/6/GAR 052,024 
GRAIN SIZE 

Comparison of Grain Size Correction Procedures for Or- 

ganic Micropollutants and Heavy Metals in Marine Sedi- 

PB90-251794/GAR 051,721 
GRAIN STRUCTURES (METALLURGY) 

Superplastic Performance and Properties of the Lital 


Ne 932/9/GAR 052,001 


GRINDING MACHINES (TOOLS) 


GRAIN TRADE 
Grain corn, public interest: Preliminary examination of 
wie 90-03163/GAR 
MIC- 163/GAR 050,419 


2 a 
MIC-90-03356/GAR 050,422 
GRAIN TRAJECTORIES 


Saltation and ee of Particulate Matter in Air. 
AD-A222 993/8/ 052,586 


GRAINS (FOOD) 
Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050,696 


USSR Grain Situation and Outlook, July 1990. 
PBS0-248550/GAR 


GRAMMARS 
= Grammar Applications in Prototyping LOTOS 
PB90-254996/GAR 051,047 
GRANULAR pong 
Particle deposition me media. Progress report 
summary, oe 1 
DE90010810/GAR 051,412 


GRAPHITE 


Nanometer-scale pulsed laser modification of the basal 
plane of graphite observed with STM. 
DE90010873/GAR 053,012 


Resistivity of Pristine and intercalated Graphite Fiber 

Epoxy Composites. 

N90-21192/1/GAR 051,871 
GRAPHITE-EPOXY COMPOSITES 


Relevance of Impacter hon ge 
Residual Tensile Strength of 


Laminate. 
N90-21122/8/GAR 
GRAPHS 


050,442 


to Nonvisible —_ and 
a Thick Graphite/Epoxy 
050,918 


Serialization Graph Construction for Nested Transactions. 
AD-A222 697/5/GAR 050,966 
GRASSES 
Control of Phragmites or Common Reed. 
PB90-245101/GAR 
GRASSHOPPERS 
Octopamine and Serotonin in the Brain-Corpus Cardia- 
cum Axis of the Locust (Octopamine en Serotonin in de 
Hersenen-Corpus Cardiacum-as van de Afrikaanse Treks- 
prinkhaan). 
PB90-248030/GAR 052,126 


of Locusts. Special Report. 
PB90-254103/GAR 


GRAVIMETRIC GEODESY 


052,558 


052,202 


Gravity Measurement, Processing and Evaluation: Test 
Cases de Peel and South-Limburg. 
PB90-248964/GAR 052,475 
GRAVITATION 
New results from Nevada: A test 
the BREN tower and a high 


survey. 
DE90010690/GAR 
GRAVITY 


of Newton’s law using 
density ground gravity 
053,103 


Absolute Measurements of Gravity. 
AD-A222 731/2/GAR 


Gravity Recovery from Satellite Gradiometry. 

PB90-248956/GAR 

GRAVITY ANOMALIES 
Geologic Interpretation of Gravity Anomalies--Translation. 
AD-A222 910/2/GAR 052,437 
Re tte ents > Oe ee 
tions and in the Solution of Geodetic Boundary Value 
Problem U: sy Analytical + teen Continuation. 
AD-A223 107/4/GAR 


052,438 
GRAZING LAND 
Bird and Small Mammal Populations in a Grazed and Un- 
ed Riparian Habitat in Idaho. 
'B90-254251/GAR 052,564 
GREENHOUSE EFFECT 
Potential responses of landscape boundaries to global 
environmental ; 
DE90008568/GAR 052,171 
Critical appraisal of model simulations. 
DE90010694/GAR 
Climate Caucus report: 


gaps from effects a 
:90010877/GAR 


GREENHOUSES 
pec of cory and marketing of greenhouse 
90-09737/GAR a" 050,432 


om meas (MATHEMATICS) 
Time-Accurate Adaptive Grid Method and the Numerical 
Simulation of a Shock-Vortex Interaction. 
N90-21524/5/GAR 052,058 


bee MACHINES (TOOLS) 
Flexible Manufacturing System for Aspherical Glass 


PBO0-251 505/GAR 051,900 


October 15,1990 KW-57 


052,435 


052,474 


050,553 
ea te ae a 
050,555 





GROUND CONTROL (MINING) 
Video probe inspection of roofbolt holes at H-W Mine, 
Westmin Resources. 
MIC-90-03370/GAR 052,533 


GROUND MOTION 
Ground movements associated with gas hydrate produc- 
tion in i _ Final report. 
DE /GAR 052,506 
Se of high damping bearings and their re- 


sponses to ~~ or motions. 
DE90011171/GAI 050,655 


GROUND STATIONS 
Environmental Projects, Volume 10. Environmental As- 
sessment: New 34-Meter Antenna at APOLLO Site. 
N90-21480/0/GAR 053,239 


GROUND SUBSIDENCE 
Ground movements associated with gas hydrate produc- 
tion in media. Final report. 
DE! /GAR 052,506 


GROUND SUPPORT SYSTEMS 
Environmental Projects, Volume 11. Environmental As- 
sessment: Addition to Operations Building, Mars Site. 
sighed 053,238 


Environmental , Volume 10. Environmental As- 
sessment: New 34-Meter Antenna at APOLLO Site. 
N90-21480/0/GAR 053,239 


GROUND TESTS 
NASA/DOD Controils-Structures Interaction Technology 


1989. 
N90-21062/6/GAR 053,206 


oo Weight Offload System for Ground Test of 
Heavy LSS Structures. 
N90-21081/6/GAR 053,233 


GROUND TRUTH 
Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the 
Mangrove Areas of the Rio Piaui (SE) Through Remote 


Sensing). 
N90-21454/5/GAR 052,577 


GROUND WATER 
Initial inverse calibration of the ground-water flow model 
for the Hanford unconfined aquifer. 
DE90008224/GAR 051,687 


Field study of disposed wastes from advanced coal proc- 
esses. omg FB, technical progress report, November 


1989-January 19: 
bee0010087/GAR 


LLUVIA: A program for one-dimensional, 
flow through partially saturated porous media. 
DE90010300/GAR 


Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 51,507 


Subsurface Science Program: Program overview and re- 
search abstracts, FY 1989-FY 1990. 
DE90010321/GAR 051,553 


Laboratory measurement of radionuclide sorption in solid 
waste storage Area 6 soil/groundwater systems. 
DE90010370/GAR 051,509 


Groundwater contamination. Studies in geophysics. 
DE90010450/GAR 051,688 


St. Charles County well field monitoring project. Quarterly 
report, January-March 1990. 
DE90010626/GAR 051,690 


Evaluations of the effects of the Columbia River on the 

poe se aquifer beneath the 1301-N Liquid Waste Dis- 
cility. 

90010852/GAR 051,516 


rology of the 218-W-5 Burial Ground, 200-West 
Area, Hanford Site. 
DE90010853/GAR 052,672 


Plains Hydrology and Reclamation Project: Spoil ground- 
water chemistry and its impacts on surface water. 
MIC-90-03267/GAR 051,701 


Transport van Radionucliden door de Ondergrond. Ein- 
drapportage. Deelrapport 9 (Transport of Radio-Nuclides 

with Groundwater. Final Report. Part 9). 

PB90-249020/GAR 051,543 


Water Resources Data for New Jersey, Water Year 1989. 

— 1. Atlantic Slope Basins, Hudson River to Cape 
lay. 

PB90-252347/GAR 051,722 


Water Resources Data for Washington, Water Year 1989. 
PB90-252354/GAR 051,723 


Water Resources Data for Montana, Water Year 1989. 
PB90-252362/GAR 51,724 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 2. Delaware River Basin and Tributaries to Dela- 
ware Bay. 

PB90-252370/GAR 051,725 


ricultural —- Wells: impact on Ground Water. 
90-252644/GAI 050, 


051,549 
steady-state 


052,659 


Blameless Contamination: New State yeaa Regulat- 


roundwater. 


ing Liability for — Chemicals in 
PS es G 050,589 


'90-256629/ 
GROUP DYNAMICS 
Handling Decision Problems: a Structuring Language and 
Interactive Modules. 


KW-58 VOL. 90, No. 20 


KEYWORD INDEX 


AD-A223 214/8/GAR 


GROUPS (MATHEMATICS) 
Number-Theoretic Approach to Subgroups of Dihedral 


Groups. 
AD-A222 857/5/GAR 052,050 
GROWTH 
Status of the Pacific Whiting Resource in 1989 and Rec- 
ommendations to Management in 1990. 
PB90-246703/GAR 050,506 
GUATEMALA 
World Tobacco Situation, June 1990. 
PB90-247701/GAR 
GUERRILLA WARFARE 
Shining Path and the Future of Peru. 
AD-A223 249/4/GAR 
GUIDANCE 
Guidance and Control System for an Autonomous Vehi- 


cle. 
AD-A222 709/8/GAR 052,788 


GUIDED MISSILES 
pier nave Rad ol Unsteady Transonic Flow around Missile 


Con 
AD- 23 iy 8/GAR 052,405 


GUIDELINES 
Guide for technical analysis of budget proposals for fi- 
nancial assistance. 
DE90010291/GAR 051,343 
Guidelines for an environmental impact assessment of a 
345 kV transmission line from Salisbury to Bathurst/Bel- 


ledune. 
MIC-90-03189/GAR 051,538 
Wetlands planning policy statement: Implementation 


uidelines. 
IC-90-03260/GAR 052,553 


Draft guidelines for an environmental impact assessment: 
N.B. Power, Millbank Generating Station. 
MIC-90-03330/GAR 

Weed seedling identification guide. 
MIC-90-03422/GAR 050,451 
Extracted from guidelines for archaeological permit hold- 
ers in Alberta. 
MIC-90-03514/GAR 050,587 

GULFPORT (MISSISSIPPI) 


General Design Memorandum, Gulfport Harbor, Mississip- 
i. Design Memorandum Number 1. Main Report. 
052,820 


pi 
AD-A223 131/4/GAR 
in Memorandum, Gulfport Harbor, Mississip- 


General Desi 
pi. Design Memorandum Number 1. Appendix A. Eco- 
052,821 


nomic Analysis 

AD-A223 132/2/GAR 

General Design Memorandum, Gulfport Harbor, Mississip- 
pi, Design Memorandum Number 1. Appendix B. Hydro- 


dynamics. 
AD-A223 133/0/GAR 052,822 


General Design Memorandum, og pa Harbor, —_ 
n Memorandum Number 1 . Appendix C. Geo- 


technical Report. 
AD-A223 134/8/GAR 052,823 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix D. Environ- 
mental mentation. 

AD-A223 135/5/GAR 051,546 


General Design Memorandum, gy Harbor, Mississip- 
pi. Design Memorandum Number 1 . Appendix E. Thin- 


Layer Disposal. 
AD-A223 136/3/GAR 051,686 
Gulfport Harbor, Mississippi. Final Environmental Impact 


Statement. 

AD-A223 138/9/GAR 051,483 
GUNNERY TRAINERS 

Tank Gunnery: Transfer of Training from TopGun to the 

Conduct-of-Fire Trainer. 

AD-A223 165/2/GAR 052,858 
GUNS 

Design of a gun system for in-situ compressive strength 

measurements. 

DE90008783/GAR 052,440 


Light gas gun system for launching building material into 
low earth orbit. 


DE90010745/GAR 053,232 


Dynamic response of a lightweight gun barrel during a 

firing-pressure transient. 

DE90010893/GAR 052,862 

DATAGUN: Dynamic tank gun analysis utility: Software 

user’s manual. 

MIC-90-03326/GAR 052,852 
GYROTRONS 

Microwave generation for magnetic fusion —— appli- 

cations, Task B. Progress report, September 15, 1989- 

September 14, 1990. 

DE90011079/GAR 052,615 


Mode competition effects in free electron lasers and gyr- 


otrons. 
DE90011084/GAR 052,617 


H CODES 
HUGOFIT and HUGOPLOT: Computer codes for plane 
shock wave analysis with materials that have non-simple 
Hugoniots. 


050,309 


050,457 


050,615 


051,434 


DE90010284/GAR 


H-MODE PLASMA CONFINEMENT 
Model of L-H transition. 
DE90777756/GAR 

HABITATS 
Bird and Small Mammal Populations in a Grazed and Un- 

razed Riparian Habitat in Idaho. 
B90-254251/GAR 052,564 

HABOR MODELS 


Los Angeles and Long Beach Harbors Model Enhance- 
ment Program: Tidal Circulation Prototype Data Collection 
Effort. Volume 2. ndixes D through I. 

052,783 


050,791 


052,974 


AD-A223 263/5/G 


HADRONS 
Hadron pryeice. Summary papers on hadron physics for 
the NSAC long range plan. 
DE90007227/GAR 053,053 


Triplicity of hadrons, quarks and subquarks. 
DE90777712/GAR 
HAFNIUM 178 
Production of a beam of the long-lived 16(sup + ) isomer 
in hafnium-178. 
DE90009720/GAR 053,060 
HAFNIUM COMPOUNDS 
Chemistry of Electron-Deficient Monocyclopentadienyl 
Complexes of the Early Transition Metals. 
PB90-251463/GAR 050,743 
HAIR 
Concentrations of metals in Norton Sound seawater sam- 
les and human hair samples, 1989. 
E90010857/GAR 051,691 
HALOGEN ORGANIC COMPOUNDS 
Afbraak van Organische Halogeen Verbindingen in An- 
aeerobe Sediment-Water Systemen (Reductive Dehalo- 
enation of Organic Pollutants in Anaerobic Sediments). 
B90-249012/GAR 051,712 
HALOGENATED ALIPHATIC HYDROCARBONS 
Verfahrenstechnische Moeglichkeiten zur Entfernung von 
halogenierten Kohlenwasserstoffen aus Deponiegas. De- 
ponie Berlin-Wannsee. (Processes for removing haloge- 
nated hydrocarbons from tip gas. Tip Berlin-Wannsee). 
DE90785017/GAR 051,236 
HANDS 
nog perception with an articulated, sensate robot 


5E90010195/GAR 051,844 


HANFORD RESERVATION 


State Environmental Policy Act (SEPA) environmental 
checklist form for the closure of the 216-B-3 Pond 


System. 
DE90008223/GAR 051,548 
a Waste Vitrification Plant Clean Air Act permit ap- 


plic 
B90010317/GAR 051,404 


Hanford Environmental Dose Reconstruction Project. 


Monthly report. 
DE90010835/GAR 051,515 


Geohydrology of the 218-W-5 Burial Ground, 200-West 
Area, Hanford Site. 
DE90010853/GAR 052,672 


Field Lysimeter Test Facility: Second year (FY 1989) test 


results. 
DE90010859/GAR 051,517 


Evapotranspiration studies for protective barriers: FY 
1988 status report. 
052,173 


053,154 


DE90011055/GAR 


Hanford Site National Environmental Policy Act (NEPA) 
characterization. Revision 2. 
DE90011056/GAR 051,747 


183-H solar evaporation basins closure/post-closure 
plan. Revision 2. 
DE90011105/GAR 051,560 


HARBOR MODELS 
Los Angeles and L Beach Harbors Model Enhance- 
ment —— Tidal Circulation Prototype Data Collection 
Effort. Volume 1. Main Text and Appendixes A through C. 
AD-A223 127/2/GAR 052,781 


Los Angeles and Long Beach Harbors Model Enhance- 

ment oo Tidal Circulation Prototype Data Collection 

Effort. Volume 3. Appendix J. 

AD-A223 128/0/GAR 052,782 
HARBORS 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi. in Memorandum Number 1. Main Report. 
AD-A22 052,820 


131/4/GAR 
in Memorandum, oo Harbor, Mississip- 


General Desi 
pi. Design Memorandum Number 1. Appendix A. Eco- 
052,821 


nomic Analysis. 

AD-A223 132/2/GAR 

General Design Memorandum, Gulfport Harbor, Mississip- 
joe es Memorandum Number 1. Appendix B. Hydro- 
AD-A223 '133/0/GAR 052,822 


General Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix C. Geo- 


technical Report. 
AD-A223 134/8/GAR 052,823 





General Design Memorandum, Gulfport Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix F. Regional 
Impact and Financial Analysis. 

AD-A223 137/1/GAR 050,851 


p mr ee Mississippi. Final Environmental Impact 
el 
AD-A223 138/9/GAR 051,483 


Annual report on financial operations 1987-88. 
MIC-90-03170/GAR 053,301 


HARDWOODS 
Hortons of the Wood Engineering Short Course. 
Hardwoods as an Engineeri Material for Timber Con- 
struction. Selected ey = Bg Held in University 
Park, Pennsylvania on Oct 4-5, 1988. 
PB90-246729/GAR 052,043 


HARVESTING 


Custom rates survey: Grain harvesting operations, 1989. 
MIC-90-03594/GAR ™ 050,4: 


HASTELLOY (TRADEMARK) 
Thermomechanical Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Report). 
N90-21420/6/GAR 052,027 


HAULING 
Transportation Monitoring Unit Qualification. 
N90-21060/0/GAR 050,920 
HAY 
Custom rates survey: Haymaking and silage making oper- 
ations, 1989. 
MIC-90-03595/GAR 050,429 


HAZARDOUS MATERIALS 
Enhanced Preliminary Assessment Report: Fort Wingate 
Depot Activity Gallup, New Mexico. 
AD-A223 170/2/GAR 051,737 


Initial inverse calibration of the ground-water flow model 
for the Hanford unconfined aquifer. 
DE90008224/GAR 051,687 


Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 2, Environmen- 


tal sciences. 
DE90010188/GAR 051,742 


Remedial Action Assessment System (RAAS): Evaluation 
pt Bp om feasibility studies of CERCLA hazardous 


le sites. 
DE9001 0313/GAR 051,552 


North Slope investigation report. 
DE90010316/GAR 051,744 


pate oa Waste Vitrification Plant Clean Air Act permit ap- 


plica 
Bes001031 7/GAR 051,404 


Groundwater contamination. Studies in geophysics. 
DE90010450/GAR 051,688 


Destruction of propellant components in supercritical 


water. 
DE90010600/GAR 051,555 


Treatment and destruction of hazardous chemical 
wastes. 
DE90010688/GAR 051,556 


Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, Hazardous waste man- 
agement units. 

DE90010752/GAR 052,668 


SST sample characterization analysis of archive samples 
102-C, 105-C, and 106-C. 
DE90010854/GAR 052,673 


Environmental restoration and waste management site- 
ific plan for the Richland Operations : Detailed 

information. 

DE90010860/GAR 051,558 

oa solvents/technologies for paint stripping. 
se 1. 

DE90010981/GAR 052,040 


Offgas system particulate cleaning test and evaluation for 
the Process Experimental Pilot Plant. 
DE90010982/GAR 051,415 


Sensor-based automated docking of large payloads. 
DE90011020/GAR 052,674 


Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 

DE90011116/GAR 051,453 
Final Best Demonstrated Available Technology (BDAT) 
Background Document for K031, K084, K101, K102, 
Characteristic Arsenic Wastes (D004), Characteristic Se- 
lenium Wastes (D010), and P and U Wastes Containing 
Arsenic and Selenium Listing Constituents. Volume 1. 
PB90-234014/GAR 051,570 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Characteristic Ignitable 
Wastes (D001), Characteristic Corrosive Wastes et 
Characteristic Reactive Wastes (D003), and P and U 

Wastes Containing Reactive Listing Constituents. Volume 


z 
PB90-234022/GAR 051,571 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K001 (Addendum) and U051 
(Creosote). Volume 3. 

PB90-234030/GAR 051,572 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for K015. Volume 4. 


KEYWORD INDEX 


PB90-234048/GAR 051,573 


Final Best Demonstrated Available ht mma (BDAT) 
Background Document for K073. Volume 5. 
PB90-234055/GAR 051,574 


Final Best Demonstrated Available ee (BDAT) 
Background Document for K021. Volume 6. 
PB90-234063/GAR 051,575 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K086 (Ink Formulation Equip- 
ment Cleaning Wastes). Volume 7. 

PB90-234071/GAR 051,576 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for KO60. Volume 8. 
PB90-234089/GAR 051,577 


Final Best Demonstrated Available socung We (BDAT) 
Background Document for K046 (Addendum = p7 
PB90-234105/GAR 


Final Treatment Standards for KO69 alle in 
the Calcium Sulfate/Sodium Subcategory and 
Wastewater Forms of K069. Volume 11. 

PB90-234113/GAR 051,579 


Final Treatment Standards for Nonwastewater and 
Wastewater Forms of K100. Volume 12. 
PB90-234121/GAR 051,580 


Final Best Demonstrated Available Technology (BDAT) 

ee Document Addendum for Cyanide Wastes. 
lume 

PB90-234147/GAR 051,581 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for F002 (1,1,2-Trich- 
loroethane) and F005 (Benzene, 2-Ethoxyethanol, and 2- 
Nitropropane). Volume 16. 

PB90-234162/GAR 051,582 


Final Best Demonstrated Available Tech ne 
Background for Mercury-Containing Wastes , K106, 
P065, P092, and U151. Volume 17. 

PB90-234170/GAR 051,583 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for P and U Thallium Wastes. 
Volume 18. 

PB90-234188/GAR 051,584 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Vanadium-Containing Wastes 
(P119 and P120). Volume 19. 

PB90-234196/GAR 051,585 


Final Best Demonstrated Available Techno (BDAT) 
Background Document for Barium Wastes (D005 and 
P013). Volume 20. 

PB90-234204/GAR 051,586 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for D006 Cadmium Wastes. 
Volume 21. 

PB90-234212/GAR 051,587 


Final Best Demonstrated Available a 
Background Document for Chromium Wastes 7 and 
U032. Volume 22. 

PB90-234220/GAR 051,588 


Final Best Demonstrated Available Technology (BDAT) 

pense ang Document for Silver-Containing Wastes. 
lume 24 

PB90-234246/GAR 051,590 


Best Demonstrated Available Technology (BDAT) Back- 

—_— Document for Wastes from the Production of 
lorinated Aliphatics F025. Volume 1. 

PB90-234287/GAR 051,592 


Treatment Standards for Nonwastewater and Wastewater 
Forms of K044, K045, and K047. Volume 2. 
PB90-234295/GAR 051,593 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multisource 
Leachates. Volume D. Reactive U and P Wastewaters 
and Nonwastewaters. 

PB90-234303/GAR 051,594 


o— Demonstrated and Available bag anye (BDAT) 

poe ene Document for Wastes from the Production of 
hydrin KO17. 

P 90-254011/GAR 051,595 


Amendment to the Final Best Demonstrated Available 
Tech (BDAT) Background Document for Wastes 
from the Production of 1,1,1-Trichloroethane K028, K029, 
KO095, and KO96. 

PB90-234329/GAR 051,596 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume A. Wastewater Forms of Or- 
7 U and P Wastes and Multi-Source Leachate (F039) 

Which There Are Concentration-Based Treatment 


Standards. 
PB90-234337/GAR 051,597 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume B. U and P Wastewaters and 

jonwastewaters with Methods of Treatment as Treat- 


ment Standards. 
PB90-234345/GAR 051,598 


Best Demonstrated Available Technology (BDAT) Back- 
_ Document for U and P Wastes and Multi-Source 
eachate (F039) Volume C. Nonwastewater Forms of Or- 
gh U aap he P Wastes and Multi-Source Leachate (F039) 
Are Concentration-Based Treatment 

Sends 


HAZARDOUS MATERIALS 


PB90-234352/GAR 051,599 


Amendment to the Final Best Demonstrated Available 
Techi (BDAT) iy ind Document for Distillation 
Bottom Tars from the of Phenol/Acetone 
from Cumene K022. 

PB90-234360/GAR 051,600 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Pro- 
duction of Aniline K083. 

PB90-234378/GAR 051,601 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Pro- 
— of Nitrobenzene by the Nitration of Benzene 


PB90-234386/GAR 051,602 


Best Demonstrated Available Techi (BDAT) Back- 
fae te er ana Stripping Still Tails from the Pro- 
duction o oh Pyridines K026. 

PBO0 2343047 051,603 


Best pone ace Available Technology (BDAT) Back- 

p acneed Document for Wastewater Treatment Sludges 
ited in the Production of Creosote K035. 

PB90-234402/GAR 051,604 


Amendment to Final Best Demonstrated Available Tech- 
nology (BDAT) Background Document for Organophos- 
phorus Wastes (KO36 Nonwastewaters). 

PB90-234410/GAR 051,605 


Amendment to Best Demonstrated pee Technology 
(BDAT) Background Document for K‘ 
PB90-234428/GAR 051,606 


Best Demonstrated Available bee ee (BDAT) Back- 
ground Document for H Pesticide and Chioro- 
benzene Wastes K032-K eKodt, K042, KO085, K097, 
K098, K105, D012-D017. 

poor ncaa 051,607 


iment to the wed ae Demonstrated Available 
Techno een pee nd Document for Wastes 
lorinated Aliphatic Hydrocar- 


Pago-234444/ GAR 051,608 


Amendment to the Best Demonstrated —— Tech- 
(SDAT) Background Document for Wastes from 
— etroleum Refining Industry K048, K049, KO50, K051, 


K052. 
PB90-234451/GAR 051,609 


Best Demonstrated Available Ypoeny F (BDAT) Back- 
Document for U and P Wastes and Multi-Source 

Leachate Ase y Volume E. Gaseous U and P Wastes. 

PB90-234469/GAR 051,610 


Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 
PB90-234501/GAR 051,613 


Final Response to BDAT Related Comments Document: 
D001. Volume 1-B. 
PB90-234519/GAR 051,614 


Final Response to BDAT Related Comments Document: 
D002. Volume 1-C. 
PB90-234527/GAR 051,615 


Final Response to BDAT Related Comments Document 
D003. Volume 1-D. 
PB90-234535/GAR 051,616 


Final Response to BDAT Related Comments Document. 
D004: Characteristic Wastes for Arsenic and K, P, and U 
Wastes Containing Arsenic and D010: Characteristic 
Wastes for Selenium. Volume 1-E. 

PB90-234543/GAR 051,617 


Final Response to BDAT Related Comments Document: 
D005: Characteristic Wastes for Barium, and P013 and 
D006: Characteristic Wastes for Cadmium. Volume 1-F. 

PB90-234550/GAR 051,618 


Final Response to BDAT Related Comments Document. 
D007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 


Final Response to BDAT Related Comments Document: 
D008: Characteristic Wastes for Lead and P and U 
Wastes Containing Lead. Volume 1-H. 

PB90-234576/GA' 051,620 


Final Response to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and 
U Wastes. Volume 1-1. 

PB90-234584/GAR 051,621 


Final Response to BDAT Related Comments Document. 
Mixed Radioactive Hazardous Wastes, Polynuclear Aro- 
matic U Wastes, Halogenated Aliphatic U Wastes, Non- 
Halogenated Aromatic U Wastes, F002-F006, F019. 


Volume 1-J. 

PB90-234592/GAR 051,622 
Final Response to BDAT Related Comments Document. 
F025, K002-K008, KO11, K013-15, K046, KO61, KO69. 


Volume 1-K. 
Soa 051,623 


inal Response to BDAT Related Comments Document. 
Kort and K106: Mercury Cell Process Wastes K086: 
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Residues from Ink Production Wastes Containing Cya- 
nide. Volume 1-L. 
PB90-234618/GAR 


Final Response to BDAT Related Comments Document. 
K017/K028-K029, K095-096, K022, K025, K035, K026, 
K083, K024. Volume 1-M. 

PB90-234626/GAR 051,625 


Final Response to BDAT Related Comments Document. 
Halogenated Organic Wastes. Volume 1-N. 
PB90-234634/GAR 051,626 
Final Response to BDAT Related Comments Document. 
K043-K052, K036, K037. Volume 1-0. 

PB90-234642/GAR 051,627 


Final Response to BDAT Related Comments Document. 
Leachates. Volume 1-P. 
PB90-234659/GAR 051,628 


Final Response to BDAT Related Comments Document. 
Volume 1-Q. 
PB90-234667/GAR 051,629 


Health Assessment for Reaction/Allied Steel Corporation, 
Parkerford, Chester County, Pennsylvania, Region 3. 
CERCLIS No. PAD053302865. 

PB90-247149/GAR 051,469 


Health Assessment for Gautier Oil Co., Inc., Gautier, Mis- 
sissippi, R 4. CERCLIS No. MSD098596489. 
PB90-247156/GAR 051,470 


Health Assessment for Landfill and Development Compa- 
ny, Mount _— New Jersey, Region 2. CERCLIS No. 
NJD048044325 


PB90-247164/GAR 051,471 


Health Assessment for Kent County Landfill (Houston), 
Houston, Kent County, Delaware, Region 3. CERCLIS 
No. DED980705727. 

PB90-247172/GAR 051,472 


Superfund: Li — Back, Looking Ahead. 
PB90-249491/GA' 


National on Scene Coordinator Directory. 
PB90-249509/GAR 


Procurement under Preauthorization/Mixed Funding. 
Pome 051,632 


oa Safety Guides. 
PEO 240550/CA 


RI/FS improvements Follow-Up. 
PB90-249657/GAR 


051,624 


051,630 


051,631 


051,637 


051,639 
Notification System. 


Emergency Response 
PB90-249715/GAR 


051,643 


i of EPA/State Contacts by Specialty. 
PB90-249749/GAR 051,646 


Superfund Innovative Technology Evaluation Program: 
Technology Profiles, November 1989. 
PB90-249756/GAR 051,647 


Guide for Conducting Treatability Studies under CERCLA. 
PB90-249772/GAR 051,648 


Use of Office of Research and Development's Bioreme- 
diation Expertise in Superfund Removal Program. 
PB90-249798/GAR 051,649 


Waste Minimization Opportunity Assessment, Fort Riley, 
Kansas. 


PB90-250176/GAR 051,651 
Health Assessment for Union Carbide Disposal/Red Oak 
Landfill Site, F Red Oak, lowa, Region 7. CERCLIS No. 


1AD980643509. 
PB90-250366/GAR 051,476 


Health Assessment for Farmers Mutual Cooperative 
Company, Hospers, Sioux County, lowa, Region 7. CER- 
CLIS No. 1AD022193577. 

PB90-250374/GAR 051,477 


Health Assessment for Elizabethtown Landfill, Elizabeth- 
town, Lancaster County, Pennsylvania, Region 3. CER- 
CLIS No. PAD980539712. 
051,478 


PB90-250382/GAR 
Health Assessment for Fletcher's Paint Works and Stor- 
age Facility oy Waste Material, Milford, Hillsbor- 


a County, New Hampshire, Region 1. CERCLIS No. 
NHD981067614. 


PB90-250424/GAR 051,479 


Health Assessment for South Municipal Water Supply 
Well, Hillsborough County, i? Cheshire 
, New Hampshire, Region 1 ERCLIS No. 
NHD98067 1069. 
PB90-250432/GAR 051,480 


Health Assessment for Tex Tin Corporation, National Pri- 

orities List Site, Texas City, Texas, Region 6. CERCLIS 

No. TXD062113329. ‘i 
1,481 


PB90-250440/GAR 

Ein Verfahren zur on Bodenaushub auf PAHs, 
PCBs und PCDD/ Fs “Procedure for Analysis of 
PAHs, PCBs, and PCDD/PCDFs in Excavated Material). 


PB90-251026/GAR 051,766 


SE SS ee eee Se Ha eee 
tion of Protective Clothing Materials. 

PB80.252610/GAR 050,635 

ee Conant te chy ene ee Se. 

Brooks, Kentucky, Region 4. CERCLIS No. 

KYD981028350. 

PB90-253659/GAR 051,655 


ee SS. Inc., Dump, Antioch, Contra 
= California, Region 9. CERCLIS No. 
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PB90-253667/GAR 051,656 


Health Assessment for Cinnaminson Township (Block 
702) Ground Water Contamination, Cinnaminson, Burling- 
ton County, New Jersey, Region 2. CERCLIS No. 
NJD980785638. 

PB90-253675/GAR 051,730 


Health Assessment for Rose Hill Regional Landfill, South 
Kingstown, Rhode Island, Region 1. CERCLIS No. 
RID980521025. 

PB90-253683/GAR 051,657 


Health Assessment for Abex Corporation, Portsmouth, 
Elizabeth County, Virginia, Region 3. CERCLIS No. 
VAD98055 1683. 

PB90-253691/GAR 051,658 


Health Assessment for Occidental Chemical Corporation 
Site, Lower Pottsgrove Township, Montgomery County, 
Pennsylvania, Region 3. CERCLIS No. PAD980229298. 

PB90-253709/GAI 051,659 


Health Assessment for Imperial Oil Co., Inc./Champion 
Chemicals, Marlboro Township, Monmouth County, New 
Jersey, Region 2. CERCLIS No. NJD980654099. 

PB90-253717/GAR 051,660 


Health Assessment for Radiation Technology, Inc., Rock- 
away, Morris County, New Jersey, Region 2. CERCLIS 
No. NJD047684451. 

PB90-253725/GAR 051,661 
, Shamong Town- 


Health Assessment for Ewan Proper 
ship, Burlington County, New Jersey, Region 2. CERCLIS 
No. NJD980761365. 

PB90-253733/GAR 051,662 


Health Assessment for Intersil, Inc./Siemens Compo- 
nents, Cupertino, Santa Clara County, California, Region 
9. CERCLIS No. CAD041472341. 

PB90-253741/GAR 051,663 


Assessment of Tentatively Identified Compounds in Su- 
perfund Samples. 
PB90-253816/GAR 051,664 


Superfund Record of Decision (EPA Region 1): New Bed- 
ford, MA. (First Remedial Action), March 1990. 
PB90-254293/GAR 051,665 


Superfund Record of Decision (EPA Region 3): C and R 
Battery, VA. (First Remedial Action), March 1990. 
PB90-254301/GAR 051,666 


Superfund Record of Decision (EPA Region 3): Westline, 
PA. (First Remedial Action) Gelaniean March 1990. 
PB90-254319/GAR 051,667 


Superfund Record of Decision (EPA Region 2): Roebling 
Steel, NJ. (First Remedial Action), March 1990. 
PB90-254335/GAR 051,668 


Detection: Overview of Historical, Societal, and Technical 


ssues. 
PB90-254459 050,720 


Mobile Incineration: An Analysis of the Industry. 
PB90-255449/GAR 051,670 


Heaith Assessment for Waste ewes, Inc., Sanitary 
Landfill, Andover, Minnesota, Region 5. CERCLIS No. 
NMD9806091 192 (Amended). 

PB90-257494/GAR 051,671 


Site Enforcement Tracking System (SETS) (Region 1) 
(for Microcomputers). 
PB90-502618/GAR 051,672 


Site Enforcement Tracking System (SETS) (Region 2) 
(for Microcomputers). 

PB90-502626/GAR 051,673 
Site Enforcement Tracking System (SETS) (Region 3) 
(for Microcomputers). 

PB90-502634/GAR 051,674 
Site Enforcement Tracking System (SETS) (Region 4) 
(for Microcomputers). 

PB90-502642/GAR 051,675 
Site Enforcement Tracking System (SETS) (Region 5) 
(for Microcomputers). 

PB90-502659/GAR 051,676 
Site Enforcement Tracking System (SETS) (Region 6) 
(for Microcomputers). 

PB90-502667/GAR 051,677 
Site Enforcement Tracking System (SETS) (Region 7) 
(for Microcomputers). 

PB90-502675/GAR 051,678 
Site Enforcement Tracking System (SETS) (Region 8) 
(for Microcomputers). 

PB90-502683/GAR 051,679 
Site Enforcement Tracking System (SETS) (Region 9) 
(for Microcomputers). 

PB90-502691/GAR 051,680 
Site Enforcement Tracking System (SETS) (Region 10) 
(for Microcomputers). 

PB90-502709/GAR 051,681 
Site Enforcement Tracking System (SETS) (National) (for 
Microcomputers). 
PB90-591780/GAR 051,682 


Site Enforcement Tracking System (SETS) —«£, 
PB90-591790/GAR 051 


HAZARDOUS SUBSTANCES 


Canadian Environmental Protection Act: Reporting for the 
domestic substances list. Revised edition. 
MIC-90-03096/GAR 051,752 


— to work safely with dangerously reactive liquids and 
s. 


MIC-90-03616/GAR 


HAZARDOUS WASTES 
Chemical use and distribution in the Regina aquifer 
region. Volume |: Executive summary -- Volume II: Report 


and 
051,706 


050,744 


appendices. 
MIC-90-03579/GAR 


HCLWR TYPE REACTORS 
JAERI contribution to the second NEACRP benchmark 
calculation on High Conversion Light Water Reactor lat- 


tices. 
DE90777734/GAR 052,773 


HEAD MOUNTED DISPLAYS 
Real-Time Optical 3D Tracker for Head-Mounted Display 


a. 
AD-A222 747/8/GAR 051,073 
Real- _ Optical 6D Tracker for Head-Mounted Display 


Syste: 
Ab A222 884/9/GAR 051,075 


HEALTH 
Effects of Sugarcane Production on Food Security, 
Health, and Nutrition in Kenya: A Longitudinal Analysis. 
PB90-250259/GAR 050,445 


HEALTH ASSESSMENT 
Health Assessment for Cinnaminson Township (Block 
702) Ground Water Contamination, Cinnaminson, Burling- 
ton County, New Jersey, Region 2. CERCLIS No. 
NJD980785638. 
PB90-253675/GAR 051,730 


Health Assessment for Imperial Oil Co., Inc./Champion 
Chemicals, Mariboro Township, Monmouth County, 
Jersey, Region 2. CERCLIS No. NJD980654099. 
PB90-253717/GAR 051,660 


Health Assessment for Radiation Technology, Inc., Rock- 
away, Morris County, New Jersey, Region 2. CERCLIS 
No. NJD047684451. 
PB90-253725/GAR 051,661 


Health Assessment for Ewan ag Peery, Poor 
ship, Burlington County, New Jersey, Region 2. CERCLIS 
No. NJD980761365. 
PB90-253733/GAR 051,662 


Health Assessment for Waste Engineering, Inc., Sanitary 
Landfill, Andover, Minnesota, Region 5. CERCLIS No. 
NMD9806091192 (Amended). 
PB90-257494/GAR 051,671 
HEALTH CARE 
PDQ Access (for Microcomputers). 
PB90-502725/GAR 
HEALTH CARE OUTCOMES 


Hospital Data by G 
nee Selected 


P390-259694/ GAR 


HEALTH HAZARDS 
Effectiveness of water spray mitigation systems for acci- 
dental releases of hydrogen fluoride. Volume 6, Appendix 
H, Selected still photographs. oo , 
1,44, 


051,774 


raphic Area for Aged Medicare 
iagnostic Groups, 1986. Volume 


051,779 


DE90007134/GAR 
Pacific Northwest Laboratory annual report for 1989 to 
the ade = ice of Energy Research. Part 2, Environmen- 


tal scier 
DE90010188/GAR 051,742 


Health effects of ionizing radiation. 
MIC-90-03615/GAR 


HEALTH SURVEYS 
Summary of the New Brunswick heart health survey 
report. 
MIC-90-03194/GAR 051,778 


New Brunswick heart health survey report. 
MIC-90-03195/GAR 052,149 


Questionnaires from the National Health Interview 
Survey, 1980-84. 
PB90-245028/GAR 051,771 


Plan and Operation of the NHANES | Epidemiologic Fol- 
lowup Study, 1982-84. 
051,772 


052,244 


PB90-246687/GAR 


HEART RATE 
Adjustment and Validation of the Mathematical Prediction 
Model for Sweat Rate, Heart Rate, and Body Tempera- 
ture under Outdoor Conditions. 
AD-A222 599/3/GAR 052,246 


HEAT 
Efficacy and Safety of Pre-Hospital Rewarming Tech- 
niques to Treat Accidental Hypothermia. 
AD-A223 041/5/GAR 052,255 
HEAT ENGINES 
Heat engines program. Fiscal year 1990, Summary pro- 


= plan. 
E90010276/GAR 050,916 


HEAT EQUATION 
Preconditioned time-differencing for the parallel solution 
of the heat equation. 
DE90010636/GAR 052,057 


HEAT EXCHANGERS 
fee age ee ee ee Pod — space 
ting applications. Quarterly technical progress report 
No. 1 October 1986-January 1987. 
DE90009902/GAR 050,890 





NDE of ceramic heat exchangers. 
DE90010977/GAR 
HEAT FLUX 
pr ‘temperature superconductors for space power 
smission lines. 
E90009725/GAR 
HEAT PIPES 
Thermal Analysis of Heat Pipe Radiators with A Rectan- 
ular Groove Wick Structure. 
D-A222 952/4/GAR 050,636 
HEAT PUMPS 


Initial parametric results using CYCLEZ: An LMTD-speci- 
fied, Lorenz-Meutzner cycle refrigerator-freezer model. 
psc ni 051,861 


netic ee 
10305/' 051,306 


prs ses evaluation Groningen-system. 
DE90767926/GAR 051,307 


———— zur Dimensionierung von Elektro-Waerme- 

wees (Recommendations for dimensioning of electric 
it pumps). 

DE90784842/GAR 051,308 


Development of the Fuzzy Control System for Heat Pump 
Air Conditioners. 
050,641 


051,891 


051,160 


PB90-250630/GAR 


HEAT RESISTANT ALLOYS 
Development of Metastable Processing Paths for High 
Temperature Alloys. 
AD-A223 144/7/GAR 051,993 
Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Paral- 
lel GAP Welding Process. 
N90-21361/2/GAR 050,913 
HEAT RESISTANT MATERIALS 
Effect of Load Cyciing on Creep Life Prediction of Ferritic 


Steels. 
ERATL-90/07/GAR 051,964 


HEAT SHIELDING 
Mechanistic Model for Catalytic Recombination During 
Aerobraking Maneuvers. 

N90-21059/2/GAR 053,205 

HEAT SOURCES 
Titanium-boron mixtures as variable heat sources. 
DE90009729/GAR 

HEAT TRANSFER 
European Conference on Therm 


150,889 


Properties 


jophysical 
(11th) Held in Umea, Sweden on 13-16 June — 


AD-A222 954/0 51,983 


Verification and benchmarking of ABAQUS and PATRAN 
for heat transfer applications. 
DE90010928/GAR 052,704 


RELAP5/MOD3 computer code. 
DE90010947/GAR 052,106 


Comparison of analytical approaches for wellbore heat 
transmission in layered formations. 
DE90011222/GAR 052,516 


Infrasonic enhancement of heat transfer: Preliminary 


report. 
MIC-90-03526/GAR 053,168 


Users Manual for the NASA Lewis Ice Accretion Predic- 
tion Code (LEWICE). 
N90-20943/8/GAR 050,380 


Surface-Cooling Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 


Compact Scheme for Systems of Equations Applied to 
Fundamental Problems of Mechanics of Continua. 
N90-21292/9/GAR 152,900 


Navier-Stokes Analysis of Turbine Blade Heat Transfer. 
N90-21300/0/GAR 052,902 


Ultra-Sharp Nonoscillatory Convection Schemes for High- 
Speed Steady Multidimensional Flow. 
N90-21570/8/GAR 052,909 


HEAT TRANSFER COEFFICIENT 
Enhancement of Forced Convection Heat Transfer in 
Tubes Using Staged Tangential Flow Injection. Final 
Report, June 1987-December 1989. 
PB90-247594/GAR 053,172 


HEAT TREATMENT 
Compressive Behaviour of PBZ Fibres in Composites. 
AD-A223 173/6/GAR 051,911 


HEAT TREATMENTS 
bs laufofen zur Waermebehandiung von Waren, spe- 
Grob- und Feinkeramik mit besonders niedrigem 
lla sauberen Rauchgasen und Waermeer- 
zeugung aus Abfaellen. (Counterflow furnace for the heat 
treatment of goods, especially coarse and fine ceramics 
with particularly low heat demand, clean flue gases and 
heat generation from waste). 
TIB/A90-81201/GAR 051,866 
HEAVY IONS 
Relativistic heavy ions from the BNL booster medical re- 
search and technological applications. 
DE90011122/GAR 053,126 
HEAVY METALS 
St. Croix River water quality report, 1987-88. 


MIC-90-03174/GAR 051,697 


KEYWORD INDEX 


Metal Recovery/Removal Using Non-Electrolytic Metal 


Recovery. 

PB90-250150/GAR 051,650 
Herhalings- en Vervol ‘oek naar Cadmium, Kwik, 
Chroom en Andere Metalen in Kunststofprodukten (Reca- 
pitulatory and Continuous Investigation into Cadmium, 
Mercury, Chrome and Other Metals in Plastic Products). 
PB90-240879/ GAR 052,038 
Comparison of Grain Size Correction Procedures for Or- 
ganic Micropollutants and Heavy Metals in Marine Sedi- 


ments. 
PB90-251794/GAR 051,721 
HELICOPTER PERFORMANCE 
Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade igns for a Utility-Class Helicopter. 
N90-20974/3/GA! 
HELICOPTERS 


Evaluation of Speech Recognizers for Use in Advanced 
= Helicopter Crew Station Research and Develop- 


AD-A223 239/5/GAR 050,402 
Uses and Properties of Al-Li on the New EH101 Helicop- 


ter. 
AD-P005 934/5/GAR 050,390 
Use of Numerical Optimization for Helicopter Airfoil and 
Blade Design. 
N90-20995/8/GAR 
HELIOTRON 
ign study of ion temperature measurement by collec- 

tive mson scattering in Heliotron E. 
DE90777725/GAR 052,967 
Third harmonic electron cyclotron heating of overdense 

lasmas in Heliotron DR. 

E90777726/GAR 052,968 


Magnetic field near plasma boundary in toroidal helical 


systems. 
DE90777727/GAR 052,624 


Recent activity on Heliotron E physics study and engi- 
neering developments. 
DE90777728/GAR 052,625 
Equilibrium, stability, and deeply trapped particle orbit cal- 
culations for! = 2 torsatron/heliotron configurations. 
DE90777729/GAR 052,969 
Scalings of energy confinement and density limit in stel- 
larator/heliotron. 
DES90777730/GAR 052,970 
Parametric scaling studies of energy-confinement time for 
neutral-beam-heated Heliotron-E plasmas. 
DE90777732/GAR 052,972 
HELIPORTS 
Indianapolis Downtown Heliport: Operations Analysis and 
Marketing History. 
N90-21049/3/GAR 053,296 
HELIUM 3 

Ultrasonic Spectroscopy of the Real Squashing Mode in 
Rotating (3)He-B. 

053,176 


50,396 


050,359 


PB90-249905/GAR 


HELIUM 3 TARGET 
Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 
HELIUM 4 TARGET 
Kerneffekte bei tiefinelastischer Myonenstreuung am 
ae (Nuclear effects in deep inelastic muon scatter- 


on helium). 
TIB/B90-81 198/GAR 053,188 


HEMATOCRIT 
Inversion of Ultrasonic Scattering Data for Red Blood 
Cell Suspensions Under Different Flow Conditions. 
AD-A222 947/4 52,140 
HEMODYNAMICS 
Hemodynamic Response to Abdominal Aortotomy in the 
Anesthetized Swine. 
AD-A223 143/9 052,215 


—- Hemodynamic Responses to Hypoxia in Poly- 


RD.A223 A223 164/5/GAR 052,216 


HEMOGLOBIN 
Critical Examination of the Reaction of Pyridoxal 5-Phos- 
phate with Human Hemoglobin Ao. 
AD-A223 118/1 050,736 


Reexamination of the Polymerization of Pyridoxylated He- 
moglobin with Glutaraldehyde. 
AD-A223 224/7 050,834 


HEMORRHAGE 
Resuscitation of Conscious Pigs Following Hemorrhage 


Comparative Efficacy of Small-Volume Resuscitation 
AD-A222 830/2 052,250 


Resuscitation of Conscious Pigs Following Hemorrhage: 
Comparative Efficacy of Small-Volume Resuscitation 
AD-A223 120/7 052,257 


Hemodynamic Response to Abdominal Aortotomy in the 
Anesthetized Swine. 
052,215 


AD-A223 143/9 
Delivery and Demand in Conscious Pigs Subject- 


ed to Fixed-Volume Hemorrhage and Resuscitated with 
7.5% NaCl in 6% Dextran. 
AD-A223 233/8 052,259 


HEPATITIS B VIRUS 
Etude Moleculaire de |’Induction du Cancer Primitif du 
Foie par le Virus de I’Hepatite B (Molecular Study of the 


HIGH-LEVEL RADIOACTIVE WASTES 


ae of Early-Stage Liver Cancer by the Hepatitis B. 


rus). 
P890-252206/ GAR 052,169 


HERA STORAGE RING 
Aufbau und Test der Analogelektronik fuer die planaren 
Driftkammern des ZEUS Detektors. (Construction and 
test of the analog electronics for the planar drift cham- 
bers of the ZEUS detector). 
TIB/B90-81210/GAR 053,193 


HERBICIDES 
——— ic ving Exposure Health Effects in Air Force 
Femme ‘ollowi re to Herbicides. Volume 1. 
AD-A222 573/8/GAR 
HERMETIC SEALS 
High Speed Welding Head for Hermetic Sealing. 
PB90-251497/GAR 
HERRING 


Spawning areas of British Columbia herring: A review, 
ical analysis and classification, vol. |: Queen 


le Islands. 
MiIC-90-03408/ GAR 050,493 


Summary of British Columbia herring sampling data for 
the 1988-89 season. 
MIC-90-03596/GAR 


HETEROCYCLIC COMPOUNDS 
Microbial removal of sulfur from coal (bacterial 


degradation of sulfur-containing heterocyclic compounds). 
Final ri January 1, 1989-August 31, 1990. 
051,274 


051,168 


050,503 


eport, 
DE90010588/GAR 


HETERODYNING 
Feasibility of Usi 
Air/Grou 
N90-21248/1/GAR 


HETEROGENEOUS CATALYSIS 
Hydroformylation over Heterogenized Rhodium Complex- 
es. 
PB90-251596/GAR 050,807 
HETEROJUNCTIONS 
a of Deep Levels at InGaAs(P)/InP Hetero- 


junctior 
051,173 


Frequency Offset on Very High Fre- 
Voice Channels. 
053,297 


AD-A22> 890/6/GAR 


Heterojunction Bipolar Transistor Technology. 

AD-A223 220/5/GAR 
HETEROSTRUCTURES 

Surface Science. Volume 228, Numbers 1-3, April (1) 

1990. Proceedi of the International Conference (4th) 

on Modulated miconductor Structures Held in Ann 

Arbor, Michigan, on 17-21 July 1989. 

AD-A222 783/3 051,172 
HFBR REACTOR 

High Flux Beam Reactor instrument upgrade. 

DE90010019/GAR 
HIGH DENSITY 

Evaluation of Room-Temperature Chioroaluminate Molten 

Salts as Electrolytes for High Energy Density Batteries. 

AD-A223 097/7/GAR 051,206 
HIGH ENERGY 

Evaluation of Room-Temperature Chioroaluminate Molten 

Salts as Electrolytes for High Energy Density Batteries. 

AD-A223 097/7/GAR 051,206 
HIGH ENERGY ELECTRONS 

Fenomenos de Alta Energia Em Explosoes Solares (High 

Energy Phenomena During Solar Flares). 

N90-21713/4/GAR 050,528 
HIGH FREQUENCIES 

Feasibility of Usi 

quency Air/Grou 

N90-21248/1/GAR 
HIGH LEVEL LANGUAGES 


Formal Specification and Verification Method for the Pre- 
vention of Denial of Service in Ada Services. 
AD-A222 638/9/GAR 050,963 


HIGH-LEVEL RADIOACTIVE WASTES 
= Mountain Project: —* shaft liner design cri- 
‘eria and methodology guide. 
5E90010168/GAR ° 052,653 


Potential near-surface disposal concepts for high-level ra- 
dioactive waste at the Idaho Chemical Processing Plant. 
DE90010187/GAR 052,654 


Overtest for Simulated Defense High-Level Waste (Room 
B): In situ data report (Ma) _ 1984-February 1988): Waste 
Isolation Pilot Plant (WIPP) Thermal/Structural Interac- 


tions Program. 
DE90010191/GAR 052,656 


LLUVIA: A program for one-dimensional, steady-state 


flow thi h partially saturated porous media. 
DE90010300/GAR 052,659 


Hanford Waste Vitrification Plant Clean Air Act permit ap- 
Bes0010317/GAR 051,404 
West Valley Demonstration Project annual report to Con- 


ess. 
BE9001 0336/GAR 052,661 


Water levels in periodically measured wells in the Yucca 
Mountain Area, Nevada, 1988. pe 


DE90010656/GAR 
October 15,1990 KW-61 


051,177 


052,693 


Frequency Offset on Very High Fre- 
Voice Channels. 
053,297 





Selection criteria for container materials at the proposed 

Yucca Mountain high level nuclear waste repository. 

DE90010686/GAR 052,664 

Monitored retrievable a aga facility site screening and 

evaluation report. Volume 

DE90010696/GAR 052,665 

Monitored retrievable a facility site screening and 

evaluation report. Volume 2 

DE90010697/GAR 052,666 

Monitored Retrievable + tad facility site screening and 
evaluation report. Volume 3 

DE90010698/GAR 052,667 

Office of 


Proceedings of the US Department of Ener, 
Environmental Restoration and Waste Management 
052,671 


waste reduction 4. 
DE90010826/GAR 


WIPP/SRL in-situ tests: Compositional correlations of 
MIIT waste 
DE90011241/GAR 051,530 


Progress report on safety research of high-level waste 

——_ for the period April 1988 to March 1989. 

DE90777740/GAR 051,536 
HIGH POLYMERS 


Determinations of Molecular Weight and Molecular 
Weight Distribution of High Polymers by the Rheological 


Properties. 
N90-21180/6/GAR 050,841 


HIGH POWER LASERS 
Materials for high average power lasers. 
DE90010744/GAR 

HIGH RESOLUTION 
Application of HREELS to Model Catalysts: CO and 
C2H4 Adsorption on Pt/Al203. 
AD-A222 744/5/GAR 050,763 

HIGH SPEED 
Aerofoil Design Techniques. 
N90-20978/4/GAR 

HIGH STRENGTH ALLOYS 
Statistical Treatment of Slow Strain Rate Data for As- 
a of Embrittlement in Low Alloy High 


Ss Steel. 
AD- 732/0/GAR 051,939 


HIGH-TC SUPERCONDUCTORS 
Cation and anion tracer diffusion in YBa2Cu30(7-delta). 
DE90009708/GAR 052,995 


Practical superconductor nt for electrical 
ications. Annual report for FY 1989. 
052,998 


052,927 


050,397 


power appli 
DE90010262/GAR 
Real-time method of powder diffraction for non-periodic 


and nearly periodic materials. 
DE90010537/GAR 053,004 


ne eee oa ee ——— 
beam sputter-deposition of hig ‘c) superconducting 
films: The optimization of deposition parameters. 
DE90010538/GAR 


Chern-Simons and anyonic superconductivity. 
DE90010663/GAR 053,097 


lucting thin films of YBaCu oxides prepared by 


D. 
DE90011109/GAR 053,013 


In-situ growth of superconducting films of Bi-Sr-Ca-Cu-O 


using magnetron sputtering. 
DE90011161/GAR 053,015 


HIGH TEMPERATURE 


po an Synthesis of Inorganic Polymers for High Tem- 
perature Applications and as Ceramic Precursors. 
AD-A222 620/7/GAR 050,813 


High aaa Fatigue Behavior of Tungsten Copper 


N90-21 138/4/GAR 051,930 


HIGH TEMPERATURE SUPERCONDUCTORS 


High Temperature Superconductivity Applications for 
Electronic Warfare and Microwave Systems. 
AD-A222 972/2/GAR 051,195 


Program and Abstracts. 
AD-A223 012/6/GAR 052,991 


jo cere. sel superconductors for space power 
transmission lit 
DE90009725/GAR 051,160 


Use of neutron diffraction in determining strains in high- 


temperature superconducting composites. 
DE90010404/GAR 052,999 


jo neg of ceramic superconductors under low oxygen 
Bes00 10415/GAR 053,001 


Synthesis of superconducting phase-pure YBa2Cu408. 
DE90010455/GAR 053,002 


Effect of magnetic field on the critical current density of 
bulk superconducting wires. 

DE90010458/GAR 051,161 
Studies on ion scattering and sputt processes in ion 
beam _sputter-deposition of high ey c) Superconducting 
films: The ization of deposition parameters. 
DE90010538/GAR 053,005 
Rapid thermal processing of high temperature supercon- 


ducting x 
DE90011236/GAR 053,020 


KW-62 VOL. 90, No. 20 


KEYWORD INDEX 


Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 
o— behaviour and stoichiometry. 

E90767905/GAR 053,022 
Preparation and Structural Characterization of Tl-Sr-Ca- 
Cu-O Superconducting Materials. 

PB90-251448/GAR 053,026 
Development of a -Tc Superconducting Wire with High 
Critical Current Density. 

PB90-251455/GAR 051,164 
Untersuchung der Effekte von Fe-Dotierung im Hochtem- 
peratursupraleiter GdBa sub 2 Cu sub 3 O sub z. (Inves- 
tigation of the effects of iron doping in the high-tempera- 
ture superconductor GdBa sub 2 Cu sub 3 O sub z ). 
TIB/B90-81214/GAR 053,030 

HIGHWAY BRIDGES 

Bromaterialdagar: Ri fran ett Seminarium i Linkoep- 
ing 12-13 April 1989 (Bridge Material Exhibition: Report 
from a Seminar Held in Linkoeping (Sweden) on April 12- 


13, 1989). 
PB90-256173/GAR 050,875 


HIGHWAY SAFETY 
—— of Safety Research: Adverse Environmental 


Conditior 
PB90-246760/ GAR 053,322 


HIGHWAY TRANSPORTATION 
Saskatchewan Highways and Transportation: Annual 
9. 


report 1988-89. 
MIC-90-03471/GAR 053,318 


HIGHWAYS 
Saskatchewan Highways and Transportation: Annual 
report 1988-89. 
MIC-90-03471/GAR 053,318 
Highways in the River Environment: Participant Note- 
book. NHI Course No. 13010. 
PB90-252479/GAR 050,866 


Traffic Noise Attenuation as a Function of Ground and 
Vegetation (interim Report). 

PB90-254053/GAR 051,491 
Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 2. Users Guide for Interactive 
Computer Implementation of Design Procedure. 
PB90-257544/GAR 051,732 
Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 1. Design Procedure. 
PB90-257551/GAR 051,733 
Pollutant ~ gr and Impacts from Highway Storm- 
water Runoff. Volume 3. Analytical Investigation and Re- 


search Report. 
PB90-257569/GAR 051,734 


Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 4. Research Report Data Appen- 


dix. 
PB90-257577/GAR 051,735 


HIV INFECTIONS 
Conference Summary on Roundtable for the Develop- 
ment of Drugs and Vaccines against Acquired Immuno 
Deficiency Syndrome (AIDS) Held in Washington, DC on 
11-12 September 1989: Surrogate Endpoints in Evaluat- 
ing the Effectiveness of Drugs against HIV Infection and 


AIDS. 
AD-A223 055/5/GAR 052,205 


HMX 
New Synthetic Approaches to TAT. 
AD-A223 078/7/GAR 
HN PROTEIN 
Mammalian hnRNP Complex Al and Method for Large- 
Scale Overproduction in E. Coli. 
PAT-APPL-7-250 405/GAR 052, 166 
HOLDING COMPANIES 
Record Description in MDRM Order for the Call and 
Income, March 1990. Data Tape Documentation. 
PB90-234956/GAR 050,669 
HOLLOW FIBER MEMBRANES 
Development of Membrane Process for Carbon Dioxide 
tion from Diving Atmosphere. pan 


052,833 


Separai 
AD-A222 606/6/GAR 


HOLOGRAPHY 

Convenient system for the manufacture of holographic 

diffraction gratings. 

DE90009481/GAR 052,924 
HOMARUS AMERICANUS 

Growth and movement of Homarus Americanus on the 

outer coast of Nova Scotia. 

MIC-90-03219/GAR 050,485 
HOMEOSTASIS 

Fluid and Electrolyte Homeostasis during and Following 

Exercise: Hormonal and Non-Hormonal Factors. 

AD-A222 837/7/GAR 052,251 
HOMOGENEITY 

Radical Ho ization of a Trisubstituted Alkene: 

1-Cyclobutenecarboxylic Acid and It’s Polymer. 

AD-A223 188/4/GAR 050,826 
HOMOTOPY THEORY 

Integrated ees Design via Multiobjective 


ABLADES 08 088/6/GAR 053,246 


HORIZONTAL AXIS TURBINES 
Demonstratie van het integraal windturbinemodel 
PHATAS-REGHAT door middel van berekeningen aan de 


NEWECS-45. (Demonstration of the integral wind turbine 

model PHATAS-REGHAT by means of calculations on 

the NEWECS-45). 

DE90786202/GAR 051,326 
HORMONES 

Fluid and Electrolyte Homeostasis during and Following 

Exercise: Hormonal and Non-Hormonal Factors. 

AD-A222 837/7/GAR 052,251 
HORTICULTURE 

Horticultural Products Review, July 1990. 

PB90-248568/GAR 050,697 

Horticultural Exports of canes 03 | Countries: Past Per- 

formances, Future Prospects, and Policy Issues. 

PB90-250234/GAR 050,443 
HOSPITAL ECONOMICS 

South Saskatchewan Hospital Centre: Annual report 


1988-89. 
MIC-90-03456/GAR 051,785 


HOSPITALS 

Opzet energie registratie en beheer met behulp van het 
building management systeem in het ziekenhuiscomplex 
Sint Franciscus Gasthuis te Rotterdam. (E registra- 
tion and management plan by means of a building man- 
agement system in the hospital ‘Sint Franciscus Gasth- 
uis’ in Rotterdam, Netherlands). 

DE90767893/GAR 051,350 


—_ ae Sona Hospital Centre: Annual report 


MIC-90-03456/GAR 051,785 
beg war 4, establishing standards for special services 


in hospitals 
MIC-90-93504/ 051,786 


Hospital Data ic Area for Aged Medicare 
- een 2 Ssonens, Groups, 1986. Volume 


P390-259634/ GAR 051,779 


Hospital Data b oo raphic Area for Ai Medicare 

Beneficiaries: Secsduren, 1986. Volume 2. 

PESO SS3e42/GAR 051,780 
HOST COMPUTERS 

Defense Data Network Host Interface Qualification Test- 

ing-Link and Network Layers. 

AD-A223 066/2/GAR 050,976 
HOT GAS CLEANUP 

Coal-Based Gas Stream Cleanup Program. Fiscal year 


1990, and ‘ogram plan. 
DE90010270/ KR 051,402 


Ua h-sulfur coal research at the SIUC Coal Technology 
wy. Quarterly progress report, January 1-March 


Des 072/G4R 051,414 


igh-sulfur coal research at the SIUC Coal Technology 
aaeety. Quarterly progress report, January 1-March 


1990. 
DE9O01 1037/GAR 051,417 


HOUSEHOLDS 


Efficient Allocation of Transfers to the Poor. The Probiem 
of Unobserved Household Income. 
PB90-248865/GAR 050,683 


Investigating the Determinants of Household Welfare in 
Cote d'Ivoire. 
PB90-248873/GAR 050,684 


HOUSES 
Performance experience with radon mitigation systems. 
DE90009236/GAR 051,502 


Summertime elevation of radon in southern Appalachian 


homes. 
DE90009237/GAR 051,503 
Transport studies of radon in limestone underlying 


houses. 
DE90009238/GAR 051,504 


Case study of the regional manufacturers’ participation in 

the manufactured housing RCDP. 

DE90010258/GAR 051,231 
ie in de sociale won- 


Het passief 
ingbouw te valuatie en eindrap- 
. (Passive use of solar ~ in the public hous- 

lands. Evaluation 


ing of Capelle aan den l\Jssel, 
051,375 


and final report). 

DE90786186/GAR 

Indoor air quality in New Brunswick homes: Radon and 

radon daughters. 

MIC-90-03198/GAR 051,539 
HOUSING (DWELLINGS) 

Better Housing Now: Public-Private Venture Housing at 

Big Bend National Park, Texas. 

AD-A222 644/7/GAR 053,331 


Radon Monitoring in Army Stand-Alone Housing Units. 
AD-A223 235/3/GAR 051,498 


HOUSING PROJECTS 
Report to Congress on Alternative Methods for Funding 
Public Housing Modernization. 
PB90-253311/GAR 053,330 


HOUSINGS 
Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 
N90-21387/7/GAR 051,490 


ik van zonne-e 
lie aan den lJssel. 





HOVERING 
Stereopsis Cueing Effects on Hover-in-Turbulence Per- 
formance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 
HTGR TYPE REACTORS 
HTGR reactor research and development. Foreign tri 
r March 16-25, 1990. . 
DE90010010/GAR 052,692 
Safety related physics calculations for HTGR reactors. 
Foreign trip report, May 5-May 31, 1990. 
DE90011579/GAR 052,769 
HTLV-Ill 


Development and Evaluation of Adeno HTLV-IIl Hybrid 
= and Non-Cytopathic HTLV-II Mutant for Vaccine 


AD A222 685/0/GAR 052,180 


HTLV INFECTIONS 
Antigen HIV Markers for Clinical Manifestation and Pre- 
vention of HTLV-III/LAV Infections. 
AD-A222 950/8/GAR 052,182 
HTTR REACTOR 
— of plant dynamics analysis code for HTTR 


DE90777719/GAR 052,713 


HUBBLE SPACE TELESCOPE 
Pee gg of the Third Infrared Detector Technology 


lorkshop. 
N90-21313/3/GAR 050,518 
Low Noise HgCdTe 128 X 128 SWIR FPA for Hubble 


Space Te’ \ 
N90-21337/2/GAR 051,147 
Laboratory and Telescope Use of the NICMOS2 128 X 


128 HgCdTe Array. 
N90-21338/0/GA 051,148 


Future Directions for NICMOS Arrays. 
N90.21399/8/GAR 


Compendium of Fracture Mechanics Problems. 
N90-21414/9/GAR 

HUMAN CENTRIFUGES 
Human Centrifuge Controller. 
N90-21043/6/GAR 


HUMAN FACTORS ENGINEERING 
ighting nomics. 
Mic 90-038" 7/GAR 050,639 
Automatic Speech Recognition in Air Traffic Control. 
N90-20923/0/GAR 053,279 


Human Factors in Fighter Software Development. 
N90-21522/9/GAR 050,627 
Trillen en Schokken Tijdens het Werk. Resultaten van de 
Inventarisatiemetingen (Vibration and Shock during Work. 
Results of the Inventory Measurements). 
PB90-250945/GAR 050,628 
Etude de la Performance et de la Charge de Travail Chez 
des Operateurs Effectuant une Tache Sensorimotrice 
be of ee and Workload in Operators Carry- 


-Motor Task). 
Pooo 2e0180/GAR 050,601 


Fiabilite Humaine et Erreurs Humaines: Vers une Modeli- 
sation Cognitive de L’Operateur Humain (Human Reliabil- 
ity and Error: Toward a Cognitive Model of the Human 


bogs 
PB90-252248/GAR 050,602 


HUMAN GENOME 
Understanding our genetic inheritance: The US Human 
Genome Project, The first five years FY 1991-1995. 
DE90008240/GAR 052,163 


Human genome: 1989-90 program report. 
DE90010171/GAR 
HUMAN NUTRITION 
Effects of Sugarcane Production on Food Security, 
Health, and Nutrition in Kenya: A Longitudinal —_ 
PB90-250259/GAR 150,445 
HUMAN PERFORMANCE 
Development of Microcomputer-Based Mental Acuity 
Tests ‘ie Repeated-Measures Studies. 
N90-21521/1/GAR 052,224 
HUMAN POPULATIONS 


Analysis of a postulated radiological accident from mixed 
waste operations at existing hazardous waste manage- 
ment facilities at the Lawrence Livermore National Labo- 


e90008244/ GAR 051,501 


Performance experience with radon mitigation systems. 

DE90009236/GAR 051,502 
Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, H Ss waste man- 


agement units. 
DE90010752/GAR 052,668 


Hanford Environmental Dose Reconstruction Project. 


Monthly report. 
pe900 08887 GAR 051,515 


Radiological | ae mag of the public from intakes of ra- 
— ‘oreign trip report, April 21, 1990-April 27, 
1990. 

DE90011041/GAR 052,242 


HUMAN REPRODUCTION 
New reproductive technologies: A bibliography. 


051,149 


050,903 


053,295 


052,165 


KEYWORD INDEX 


MIC-90-03435/GAR 


HUMIC ACIDS 
Coal flotation and flocculation in the presence of humic 
acids. Final report, January 1, 1989-August 31, 1990. 
DE90011454/GAR 051,284 
Interacties van Organische Microverontreinigingen met 
loste Humusstoffen in Water (Interactions of Organ- 
icropollutants on Dissolved Humic Acid in Water). 
PB90-250887/GAR 051,720 
HUMIDITY 
Fracture Toughness and Crack Growth of Zerodur. 
N90-21187/1/GAR 051,897 
HUNGARY 
Hungarian Companies Seeking Foreign Capital Invoive- 
ment (1989). Part 1. 
050,692 


PB90-238452/GAR 
Hungarian Companies Seeking Foreign Capital Invoive- 
050,693 


052,219 


pani 

ment (1989). Part 2. 

PB90-238460/GAR 
HURRICANE IWA 

= Failures off Oahu, Hawaii Caused by Hurricane 


PB90-252099/GAR 050,939 


HVAC SYSTEMS 
State-of-the-Art Interior Piping. Systems Applications: 
Commercial Buildings. Final Report, June 1987-June 


1989. 

PB90-252586/GAR 050,650 
HYBRID NAVIGATION SYSTEMS 

Sole Means Navigation and Integrity Through Hybrid 

LORAN-C and NACSTAR GPS. 

N90-20933/9/GAR 053,289 
HYBRID SYSTEMS 

Growth and Deformation Mechanisms of Refractory Alloy 


Hybrid Materials. 

AD-A222 853/4/GAR 051,989 

Start/stop strategier for vind-diesel systemer. (Start/stop 

strategies for wind-diesel systems). 

DE90791309/GAR 051,327 
HYDRAULIC EQUIPMENT 

Evaluation of Paracel Transportable Recompression 

Chamber System. 

AD-A223 038/1/GAR 050,623 
HYDRAULICS 

RELAP5/MODS computer code. 

DE90010947/GAR 052,106 

Highways in the River Environment: Participant Note- 

book E NA Course No. 13010. — 

PB90-252479/GAR 050,866 
HYDRAZINES 

Laboratory Development of a Passive Sampling Device 

for Hydrazines in Ambient Air. 

AD-A222 663/7/GAR 051,390 

Nitrosamines from N,N-Disubstituted razines via Hy- 

drazones of Dinitroformaldehyde and Ethyl Nitroglyoxy- 

050,728 


late. 

AD-A222 874/0/GAR 

Laboratory Evaluation of a Colorimetric Hydrazine Dosim- 
te 


eter. 
AD-A223 208/0/GAR 050,715 


HYDROCARBON FUELS 
ee nena: -Liner Materials 


Neo-21165)7 
N90-21165/7/GAR 051,295 


HYDROCARBONS 
Entwicklung von Verfahren zur Gewinnung von Kraftstof- 
fen und anderen = auf Syn unter 
Verwendung spezielier, neuer Zeolithkatalysatoren. 
Abschlussbericht. (Development of process for obtaining 
pened cept sr aamag Bary synthetic gas, using 
special new zeolite analysers. Final report). 
718/890-81216/GAR 051,261 
HYDROCHLORIC ACID 
State-to-state inelastic and reactive molecular beam scat- 
tering from surfaces. 
DE90010492/GAR 050,792 
Results of emissions and ash 7 in full-scale co-com- 
bustion tests of binder-enhanced dRDF pellets and high- 


sulfur coal. 
DE90011118/GAR 051,561 


HYDROCRACKING 
Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 17, April ‘-June 30, 1988. 
DE90011009/GAR 051,250 


Production of jet fuel from coal-derived liquids. Quarterly 
— progress report No. 23, July 1-September 30, 
5E90011010/GAR 051,251 
Production of jet fuel from coal-derived liquids. Quarterly 
a aon. progress report No. 25, October 1-December 
31 

DE90011011/GAR 051,252 
Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 29, January 1-March 31, 
1989. 

DE90011012/GAR 051,253 


HYDRODYNAMICS 
General Design Memorandum, Gulfport Harbor, — 
pi, — Memorandum Number 1. Appendix B . Hydro- 
dynamics. 


HYDROGEN 


AD-A223 133/0/GAR 052,822 
Physics of cellular automata and coherence and chaos in 


DE90010627/GAR 

Modelisation "Gocolne of tre de |’Atlantique Nord-est 
—— of the Northeast Atlantic). 
PB90-252263/GAR 


052,818 

HYDROELECTRIC POWER PLANTS 

Cumulative impact assessment: A case study. 

DE90003546/GAR 

Assessing cumulative impact on fish and wildlife in the 

Saimon River Basin, idaho. 

DE90010540/GAR 051,689 
HYDROFLUORIC ACID 

nnn Se Siam caney alien atone fe oat 

von cod sil ph of lolume 6, Appendix 

DE90007134/ 051,447 


051,740 


ous 
DE90011205/GAR 


eneniieilie tnetnntenmesaninatine 
ee ee ee A wind tunnel mod- 
evaluation. Volume 1, Detailed report. pa 

1, 


eling 
DE90011206/GAR 
for delaying and dilut- 
pg hn a ga « A review of previ- 
ous related work. Volume 2, Tables and figures for the 


detailed report, and Appendices A and B. 
DE90011207/GAR 051,456 


a pg Hydrogen Fluoride Mitigation and 
Assessment Sui 
DE80011200/GAR en ‘Cond 


neeiatandiin th enn ebieben tmnt entatiin 


flammable cloud explosion overpressure. Vapor Barrier 
Assessment , Phase 2, Task 1. 
DE90011209/GAR 051,458 


Numerical simulation of hypothetical gas explosions in a 
process unit fect of vapor Darers‘on explosion pres 


DE9001 1210/GAR 051,459 
ee eee 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 2, Figures and tables for the de- 


tailed report. 
DE90011211/GAR 051,460 


Vapor Barrier Assessment n for delaying and dilut- 
ing heavier-than-air hydrogen vapor clouds. Sum- 


mary report. 
Des00t 21 2/GAR 051,461 
‘ogram a and dilut- 
ing heavier-than-air HF vapor clouds: A be tunnel mod- 


eling evaluation. Volume 3, Appendices A. 
DE90011213/GAR , 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 4, Appendix H, Concentration 
contours in the Y-Z plane. 

DE90011220/GAR 051,463 
Analysis of vapor a 
fectiveness as a means to mitigate HF concentrations. 
DE90011221/GAR 


051,464 
pag 
Carbon Monoxide —— 


erences and Surface Bonding. 
AD-A222 584/5/GAR 050,753 


International Workshop on Hydrogen Passivation of Do- 
pants and Defects in Ill-V Compounds and Their “stace 
AD-A222 927/6/GAR 


Safe venting of 
DE90008964/GAR 051,395 


Light gas gun system for launching building material into 
low earth orbit. 
DE90010745/GAR 


on the 
Site Pref- 


chisbactadan Pedicle 
March 1, 1989-Februaty 28, 1990. 
DE90010901/GAR 


charged alpha- ma Titanium Aluminide 
Using AES and REELS niin 


N90-21171/5/GAR 

Hydrogen-Component Fugacity Coefficients in Binary Mix- 
tures with Isobutane: Temperature Dependence. 
PB90-254400 050,808 


Hydrogen Component ey in Binary Mixtures with 
Carbon Monoxide: Temperature Dependence. enneee 


PB90-254418 
n und Deutung der Wasserstoff-Loeslich- 


Untersuchur 
keit und -| in gestoerten pe pry —_. 


tions and aonerenaned of water solubility and 
disturbed metal). 
TIB/A90-81202/GAR 


October 15,1990 KW-63 


052,034 





HYDROGEN 1 TARGET 
Deep inelastic structure functions from electron sca’ 
Mx eer wed ian On tee 2 


ing 
= or < 30.0 GeV(sup 2). 
DEg001 fo1es/GaR an 053,064 
HYDROGEN ATOMS 


Radical Concentration Measurements in Hydrocarbon Dif- 
fusion Flames. 
PB90-254939 050,810 


HYDROGEN EMBRITTLEMENT 
Statistical Treatment of Slow Strain Rate Data for As- 
sessment of Hydrogen Embrittlement in Low Alloy High 


Steel. 
AD ASze 732/0/GAR 


HYDROGEN FUELS 
= Aen of 
'90008964/GAI 


051,939 


051,395 


sinpnasie SULFIDE 
State-of-the-Art Interior Piping Systems tion: On 
Site H2S/02 Themoval Technology. Final 


leport, June 
051,311 


HYDROGENASES 
——— ——= in, the Fangs eng ar- 
Progress report, 
March 1; 1988. 1, 1989--F 28, 1900 
DE90010901/GAR 052,185 
HYDROGEOLOGY 
Basic data report for drillhole H-12 (Waste Isolation Pilot 


Plant-WIPP). 
DE90010322/GAR 052,442 


Geohydrology of the 218-W-5 Burial Ground, 200-West 
Area, Hanford Site. 
DE90010853/GAR 052,672 


Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Fiood Hydrographs for 
Rural Watersheds in South Carolina. 

PB90-252008/GAR 050,854 


HYDROLASES a 
AD-ADz2 gos/2/Gan : 052,158 
ay purification of jeaetue reesei native and 
Cellobiohydrolase | 


f by electrophoresis and chro- 
raofoouseng. 


052,184 

HYDROLOGY 

Subsurface Science Program: overview and re- 
search abstracts, FY 1989-FY 1 
DE90010321/GAR 051,553 
Major ion dynamics of surface waters of varying hydro- 
_ order. 
MIC-90-03147/GAR 052,485 


ae Data for Agrohydrological Simulation Models: Some 
Parameter Estimation Techniques. 
PB90-251158/GAR 052,493 


HYDROTHERMAL SYSTEMS 
National drilling program to study the roots of active hy- 
drothermal systems related to young magmatic intru- 


sions. 
DE90010509/GAR 051,300 


HYDROXYL RADICALS 
T ture and OH Concentrations in a Solid Propel- 
lant Using Absorption Techniques. 
AD-A222 591/0/GAR 052,830 
Excimer Laser Fragmentation Studies of Selected 
Oximes: Nascent Internal Energy Distributions and 
050,758 


the Search of H2CN Fiuorescence. 

AD-A222 622/3/GAR 

~ Relaxation of OH(X 2 Pi (sub i), nu = 1-3) by 
AD-A223 199/1/GAR 050,569 
Radical Concentration Measurements in Hydrocarbon Dif- 
fusion Flames. 

PB90-254939 050,810 


HYPERBOLIC FUNCTIONS 
Some Aspects of Essentially eng ged (ENO) For- 
mulations for the Euler Equations, Part 
N90-20949/5/GAR 050,340 


HYPERCLUSTER PARALLEL PROCESSING LIBRARY 
Hyperciuster Parallel Processing Library User’s Manual. 
N90-21552/6/GAR 051,023 


HYPERCUBE COMPUTERS 


{ ‘output algorithm for M-dimensional rectangular 
on Gosempeuibone on Vdimandionel lypesube 


po cy 
DE90010494/GAR 051,003 


HYPERNUCLE! 


ee he 
DE90011514/GAR 


——— in hyperon production at LEAR. 
DE90010520/GAR 

Unusual formaldehyde-induced hypersensitivity in two 
DE 239/GAR 052,273 


HYPERSONIC FLOW 
Particle Simulation of Hypersonic Flow. 


KW-64 VOL. 90, No. 20 


053,148 


053,086 


KEYWORD INDEX 


AD-A222 704/9/GAR 050,336 
jad crystal coatings for surface shear stress visualiza- 


Dea001 /GAR 052,894 


Effects of Nose Bluntness and Shock-Shock Interactions 
on Blunt Bodies in Viscous Hypersonic Flows. 
N90-20950/3/GAR 050,341 


Couche Limite et Couche de Choc en Ecoulement Hyper- 

ee ee ee 

PB90-252149/GAR 050,372 

Numerical yen ery of Hypersonic Flow Around Blunt 
Difference Scheme. 


Posnessriaan 050,376 
of Hypersonic Flow 


pate § Simul 
7S i. I Analysis of Aerothermodynamic pox 
PB90-255761/GA 050,3: 


Numerical amie of Hypersonic Viscous Flow for the 
in of H-Ii Orbiting Plane (HOPE). 
PB90-255787/GAR 050,378 


HYPERVELOCITY IMPACT 
Global Nonlinear Optimization of Spacecraft Protective 


Structures n. 
N90-21095/6/GAR 053,225 
HYPOTHERMIA 
tional Hazard. 


Cold: An Opera’ 
AD-A222 672/8/GAR 052,247 


Efficacy and Sat of Pre-Hospital Rewarming Tech- 
niques to Treat intal Hypothermia. 
AD-A223 041/5/GAR 052,255 


Arctic Cold Weather Medicine and Accidental Hypother- 


mia. 
AD-A223 090/2/GAR 052,256 


Physiological Evaluation of Two Diver Active Thermal 

Systems (ATS): S-TRON and ILC-Dover. 

AD-A223 091/0/GAR 050,634 
HYPOXIA 

R al Hemodynamic Responses to Hypoxia in Poly- 


AD-A223 164/5/GAR 052,216 


ICE 
Salmon River Ice Jam Control Studies. 
AD-A222 665/2/GAR 050,847 


ice impact Model Tests for Three Bow Forms of a 
Vessel. Volume 1. Short Analysis of the Test Results. 
PB90-249954/GAR 052,795 


ICE FORMATION 


Investigation of Air hinge cer at the 
Massachusetts Institute of Gee prt 9. 
N90-20922/2/GAR 053,278 


Modeling of Surface Roughness Effects on Glaze Ice Ac- 


cretion. 
N90-20925/5/GAR 053,281 
Ultrasonic Techniques for Aircraft Ice Accretion Measure- 


ment. 
N90-20926/3/GAR 053,282 
— of Surface Water Behavior During Glaze Ice 


NoO.20027/ 1/GAR 053,283 

Influence of Ice Accretion Physics on the Forecasting of 

Aircraft Icing Conditions. 

N90-20928/9/GAR 053,284 

Users Manual for the NASA Lewis Ice Accretion Predic- 

tion Code (LEWICE). 

N90-20943/8/GAR 050,380 

Advanced Instrumentation for Aircraft Icing Research. 

N90-21006/3/GAR 050,411 

L'Identification des Hydrometeores par Radar Millimetri- 
Polari jue (idonatcaton of Hydro Meteors Using 

‘olarimetric, Millimetrique Radar). 
PB90-252131/GAR 050,576 
ICE MAPPING 
Sea ice fluctuations in the western Labrador Sea, 1963- 


88. 
MIC-90-03399/GAR 052,784 


ICE REPORTING 
Ice thickness data: Winter, 1985-86. 
MIC-90-03164/GAR 
ICEBREAKERS 
Full Scale Observations of Shi 
Tests Series Onboard IB SAM 
PB90-249962/GAR 
ICR HEATING 


ae oS on high power ICH antenna designs for high 
Sa s. Summary and recommendations. 
DE! 10519/GAR 052,613 


Technical progress report for ICRF edge modelit 
as 1432 GAR "52, 


Anal of ICRF heating and current drive in -" 
DE aTTTA9/GAR 052,627 
IDAHO CHEMICAL PROCESSING PLANT 


Potential near-surface ow — og 
dioactive waste at the Idaho Cher 
DE90010187/GAR roy os4 


ae of Idaho Chemical Processing 
ines. 


052,584 


ice Contact: Results from 
, Winter 1989. 
052,796 


DE90010202/GAR 


IDAHO NATIONAL ENGINEERING LABORATORY 


Reference site selection — for the advanced liquid 
metal reactor at the Idaho National Engineering Labora- 


e601 0936/GAR 052,705 


Summary of the 1987 soil sampling effort at the Idaho 
National Engineering Laboratory Test Reactor Area Paint 


Ss 
DEBO01 0978/GAR 051,559 


IFR REACTOR 
a studies of higher actinide consumption in an 


LMR. 
DE90009717/GAR 052,758 


IGNEOUS ROCKS 
Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the bn sy maar Perrifero: Integration Through 


Remote Sen: ye Data). 
N90-21450/3/GAR 052,469 


IGNITERS 
pn Fuel Atomization and Spray Dispersal Dem- 


onstration. 
AD-A223 033/2/GAR 050,905 


ILLINOIS 


Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 


Illinois Water Quality Report, 1988-1989. 
PB90-252396/' GAR’ 


Time Distribution of Heavy Rainstorms in lilinois. 
PB90-253253/GAR 


ILLUMINATING 
tit nomics. 
Mego ose 7 GAR 
Modified Touchdown Zone Lighting. 
N90-21042/8/GAR 


IMAGE ANALYSIS 
Resultados Do Projeto Gondwana: Um Exemplo de Cor- 
relacao G ica Intercontinental Utilizando Imagens 
Landsat (Results of the Gondwana Project: An Example 
of Intercontinental Geologic Correlation Utilizing Landsat 


Imagery). 
N90-21437/0/GAR 052,467 


Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
Procedimento-inpe, Utilizando Dados Do Landsat (Eval- 
uation of Cl tion Performance and in Esti- 
mate of the Cane Crop Through Procedure-INPE 
Utilizing Landsat Data). 

050,467 


N90-21458/6/GAR 

Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 

Estimativa de ura de Canais Fluviais (Performance 
stimation of 


Evaluation of MSS/LANDSAT Data in the 
052,581 


Fluvial Channel Width). 
N90-21463/6/GAR 
Saaeeee Do Desempenho de Detetores Morfologicos de 
Borda (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


IMAGE CONTRAST 
Shade paome of Forested Areas Obtained from LAND- 
SAT MSS Data. 
N90-21436/2/GAR 052,571 


IMAGE CORRELATORS 
Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 
Landsat Data in Monitoring Interior Water). 
N90-21448/7/GAR 052,574 


IMAGE ENHANCEMENT 


I Enhancement Using the IRAS Survey Data. 
AD-A223 039/9/GAR 050,516 


IMAGE PROCESSING 
———_ Line met ay ce toy from — . of 
Irban Areas nowledge Based Ima, . 
AD-A222 675/1/GAR “9 052,407 
Applications of Digital Image Processing in Testing and 
Evaluation of Composite Materials. ips 
AD-A222 939/1/GAR 051,908 


Parallel algorithmic methods for volumetric rendering. 


Final report. 
DE90011326/GAR 051,067 


Monitoramento de Projetos Agi Ly poe Atraves DA 
Analise Visual/Digital de Imagens Landsat-TM No Sul Do 
Estado Do Para (Monitoring of —— 
—— Through Visual/Digital Analysis of Landsat-T! 
Imagery South of Para State). 

N90-21442/0/GAR 050,483 


Senet Information Based for Crop Area Esti- 


NOt 444/6/GAR 050,464 


Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 

Landsat prowsewy fog in Monitoring Interior Water). 

N90-21448/7/GAR 052,574 


Introducao AO Processamento Digital de Imagens > 
Sensores Remotos Aplicado a Geologia (Introduction o' 


052,657 


051,507 


051,726 


050,639 


053,294 





ban Image Processing by Remote Sensors Applied to 


Noose 456/0/GAR 052,470 
pong A Parallel Architecture for Integrated Vision Sys- 


lems 2: ms and Performance Evaluation. 
N9O-2185 WS/GAR 051,068 
S(+ )-trees: An Efficient Structure for the Representation 
of Pictures. 


PB90-251067/GAR 051,069 
IMAGES 
Motion, im ay and Image Flow. 
PB90-2543' 
IMAGING ae 
Ultrasonic and Radiographic Evaluation of Advanced 
Aerospace Materials: Ceramic Composites. 
N90-21401/6/GAR 053,230 
IMMOBILIZATION 
Hydroformylation over Heterogenized Rhodium Complex- 


es. 
PB90-251596/GAR 050,807 


IMMUNITY 
Annals of the New York Academy of Sciences. Volume 
587. Micronutrients and Immune Functions, Cytokines 
and Metabolism. 
052,118 


052,223 


AD-A223 010/0 


Page soe Risk Factors for ho Respiratory Infec- 
tion: Depression as a Mediator of Associations between 


Neuroticism and Upper 
AD-A223 192/6/GAR 
IMMUNOLOGY 


Neuropeptides and immu 
ae Axis. Volume 
Sciences. 


of 
AD 056/3 


IMPACT 
Ice Impact Model Tests 
Vessel. Volume 1. Short 
PB90-249954/GAR 
IMPACT DAMAGE 
Relevance of Impacter Shape to eet Crmeen one 
Hp Tensile Strength of a None Graphite/Epoxy 


Lamina’ 
N90-21 122/8/GAR 050,918 


IMPACT FUSION 
Tests for cold fusion in electrochemically deuterized pal- 


ladium. 
DE90777759/GAR 059,158 
IMPACT SHOCK 


Comparison of CTH predictions with experimental armor/ 
anti-armor data for long rod penetrators in two and three 


dimensions. 
DE90009744/GAR 052,850 


IMPACT TESTS 
Cross-Sectional Examination of the Damage Zone in Im- 
pacted Specimens of Carbon/Epoxy and Carbon/PEEK 


Composites. 
N90-21 125/ 1/GAR 051,926 
of Additional Federal Outdoor Impact Labo- 


Development 

fae Bg Facilities. Volume 1. Prelit Design 
jing FOIL to Test with Heavier Vehicles. 

PB paseh /GAI 


053,319 
IMPEDANCE 


Impedance fey of Surface-Bound Biomembranes. 
AD-A223 172/8/GAR 052,120 


IMPELLERS 
Rotating Flow in Radial Turbomachinery. 
AD-A222 885/6/GAR 052,882 
Application of an Inverse Method to the Design of a 
Radial Inflow Turbine. 
N90-20989/1/GAR 050,909 
IMPLANTATION eapoT 
R Annealing of Iron Implanted Hg(1-x)Cd(x)Te. 
AEPAzO2 TTTISIGA /GAR . . 051,872 
IMPORT DETENTION 
Import Alerts: Base Manual for 1990 (April 1990). 
PB90-924599/GAR 
IMPORTS 
Grain corn, public interest: Preliminary examination of 


peg yb «ee 
MIC- 163/GAR 050,419 


Import Alerts: Base Manual for 1990 (April 1990). 
PB90-924599/GAR 


IMPURITIES . 
Synthesis of superconducting phase-pure YBa2Cu408. 
DE9001 0455/GAR - 053,002 


Sen | of IAEA technical committee meeting on impu- 


| control. 
DE90777731/GAR 052,971 
IN-FLIGHT MONITORING 
Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 
IN SITU COMBUSTION 


Simulation der Unt 
bericht. (Simulation 


ll. Final report) 
BE90792060/GAR . 


INADEQUATE CORE COOLING 
Summary of Inadequate Core Cooling Instrumentation for 
U.S. Nuclear Power Plants. 


ina 
lew York 


052,119 


94. Annals of the 


for Three Bow Forms of a 
Analysis of the Test Results. 
052,795 


050,701 


050,701 


053,288 


ae ord ll. Abschiuss- 
coal gasification 


051,259 


KEYWORD INDEX 


NUREG/CR-5374/GAR 
INCINERATION 

Treatment and destruction of hazardous chemical 

DE90010688/GAR 051,556 


INCINERATORS 


Remote eye | of incinerator emissions using FTIR. 
DE90009709/GA' 051,397 


Treatment and destruction of hazardous chemical 


wastes. 
DE90010688/GAR 051,556 


Mobile Incineration: An Analysis of the Industry. 
PB90-255449/GAR 


052,722 


051,670 


pane Allocation of Transfers ta, Poor. The Problem 
Unobserved Household Income. 


PBO0 248868) GAR 050,683 


INCOME TAXES 
IRS Tax Practitioner Mail File (TPMF). 
PB90-502600/GAR 


INCOMPRESSIBLE FLOW 
High Accuracy Solutions of Incompressible Navier-Stokes 
Equations. 
N90-21567/4/GAR 052,908 
Ultra-Sharp Nonoscillatory Convection Schemes for High- 
Speed Multidimensional Flow. 
N90-21570/8/GAR 052,909 


Calcul d’Ecoulements Incompressibles Visqueux Biomen- 
sionnels Instationnaires par Methode 


050,680 


Flows Using 
90-252222/GAR 

INDAN 

Interactive chemistry of coal-petroleum processing. Quar- 

terly December 16, 1989-March 15, 1990. 

DE '794/GAR 051,265 
INDENE 

Interactive chemistry of coal-petroleum processing. Quar- 

terly report, December 16, 1989-March 15, 1990. 

DE90009794/GAR 051,265 
INDIA 

Pakistan's ye Problems and Opportunities in the 


Indian Ocean R 
AD-A222 915/1/GAR 050,596 
INDIAN OCEAN 


ee an ene Copetaias i ee 


Indian Ocean R 
AD-A222 915/1/ AR 050,596 


Use of Microwave Satellite Data to Study Variations in 
Rainfall over the Indian Ocean. 
N90-21501/3/GAR 050,560 
INDIANA 
Indiana’s Timber Resource, 1986: An Analysis. 
PB90-245051/GAR 
INDIRECT FIRE 
of Damage Functions for Use in Artillery Ef- 
f Codes 


lectiveness ’ 
AD-A222 589/4/GAR 052,366 
INDIUM 
Synthesis and Characterization of 3-5 Organo-Metallic 
Compounds. 
AD-A222 988/8/GAR 050,731 


INDIUM 115 TARGET 
Evaluated neutronic file for indium. 
DE90010753/GAR 


INDIUM ALLOYS _ 
Dampi ity of Aluminum 6061- Indium Alloys. 
AD -Az2e 802/1/GAR 051,987 


Tin of InSb grown by MOCVD using tetraethyitin. 
'90009927/GAR ” 051,880 
INDIUM ANTIMONIDES 
Tin doping of InSb grown by MOCVD using t 
E9000) 27/GAR ” ” 1,880 


Chlorine reactive-ion-beam etching of InSb and InAs(sub 
0.15)Sb(sub 0.85)/InSb strained-layer-superiattices. 
DE90010848/GAR 053,011 


INDIUM ge 
Pe mere dyheny strained layer superiattices. 
:90011204/GAR 


INDIUM COMPOUNDS 
Chlorine reactive-ion-beam etching of InSb and InAs(sub 
0.15)Sb(sub 0.85)/InSb strained-layer-superiattices. 
DE90010848/GAR 053,011 


INDOLES 


052,424 


053,108 


053,017 


chemistry of coal-petroleum processing. a 
terly December 16, 1989-March 15, 1990. 
DE! 794/GAR 051,265 
INDOMETHACIN 
C Activity in Human 


Phospholipase 

Leukocytes: Partial Characterization 
methacin. 

AD-A222 868/2/GAR 


INDOOR AIR POLLUTION 
Radon in Army Stand-Alone Housing Units. 
AD-A223 235/3/' 


051,498 
Effectiveness of water spray mitigation systems for acci- 
dental releases 

H, Selected still 


of hydrogen fluoride. Volume 6, Appendix 
photographs. 


Polymorphonuciear 
and Effect of Indo- 
052,159 


INDUSTRIAL ACCIDENTS 


DE90007134/GAR 


Performance experience with radon mitigation 
DE90009236/GAR 


051,447 


systems. 
051,502 


ous 

DE90011205/GAR 

Vapor Barrier Assessment Program 

ing heavier-' it E 

cing evaluation Volume 1 Detailed report. 
DE90011206/GAR 051,455 
Ree Sete nee apenas Se Oe 
ing heavier-than-air HF vapor clouds: A review of 


ous related work. Volume 2, Tables and _ 
detailed report, and Appendices A and B. 
DE90011207/GAR 


enbiort | jhe me) Ate dhe. 5 
DE90011208/GAR : 

ee a Ce eS eae 
flammable cloud overpressure. Vapor Barrier 
Assessment , Phase 2, Task 1. 

DE90011209/: 051,458 


Numerical simulation of hypothetical gas explosions in a 
— unit: Effect of vapor Cantera an on explosion pres- 
DE90011210/GAR 051,459 


evaluation. Volume 2, Figures and tables for the de- 


tailed report. 
DE90011211/GAR 051,460 


Vapor Barrier Assessment for delaying and dilut- 
ing heavier-than-air hydrogen Wdeaes blerse aan aon 


mary report. 
DE90011212/GAR 051,461 
Vapor Barrier for delaying and dilut- 
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MIC-90-03377/GAR 


exhaust 
MIC- 


from Waste Gas Released 

PAT-APPL-7-528 080/GAR 
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Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 2, Figures and tables for the de- 
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Vapor Barrier Assessment ae for delaying and dilut- 
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INDUSTRIAL DEVELOPMENT 

Canada/New Brunswick Subsidiary Agreement Industrial 

Development: Amendment no. 5. 
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INDUSTRIAL EQUIPMENT 

Mitsubishi Juko Giho, Vol. 27, No. 2, 1990. Special Issue: 


Industrial Machinery 
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National Technical Report, Vol. 36, No. 1, February 1990. 

— Issue: On Factory Automation Technologies (I). 
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INDUSTRIAL HYGIENE 

UNOCAL Parachute Creek Shale Oil Program. Environ- 
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UNOCAL Parachute Creek Shale Oil Program. Environ- 
mental Monitoring Plan Quarterly Report. First Quarter 
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Sector Study Guideline. 
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Vapor Barrier Assessment Program for delaying and dilut- 
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Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 1, Detailed report. 
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Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A review of previ- 
ous related work. Volume 2, Tables and figures for the 
detailed report, and Appendices A and B. 

DE90011207/GAR 051,456 


Industry Cooperative Hydrogen Fluoride Mitigation and 
Ambient impact Assessment Program. Summary report. 
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Literature review of work related to impact of barriers on 
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Assessment , Phase 2, Task 1. 
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try. 
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INDUSTRIAL WASTE TREATMENT 
Final Best Demonstrated Available heey (BDAT) 
Background Document for K061 (Addendum). —_ 9. 
PB90-234097/GAR 051,707 
Final Best Demonstrated Available Technology (BDAT) 
Background Document for F006 Wastewaters (Adden- 
dum). Volume 13. 
PB90-234139/GAR 051,708 
Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Acrylonitrile 
Wastes (K011, K013, and K014). Volume 15. 
PB90-234154/GAR 051,709 

INDUSTRIAL WASTES 
Waste Management. Final technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 


—_ January-March 1988. 
DE90011403/GAR 051,562 


Monitoring costs and their implications for direct dis- 
chargers in the Ontario mineral industry: Group B, indus- 
trial minerals sector. 
MIC-90-03228/GAR 051,699 
Superfund Record of Decision (EPA Region 1): New Bed- 
ford, MA. (First Remedial Action), March 1990. 
PB90-254293/GAR 051,665 
INDUSTRIES 
Country Store to Commercial Banker: The Evolution of 
the Texas Banking Industry. 
AD-A222 879/9/GAR 050,665 
Slovak and Czechoslovakian Enterprises Looking for 
Joint Ventures (1989). 
PB90-238478/GAR 050,694 
INDUSTRY 


Physical modeling of bubble phenomena, electrolyte flow 
and mass transfer in simulated advanced Hall cells. Final 


DE90010640/GAR 052,011 


INERTIAL CONFINEMENT 
Electrical power from inertial confinement fusion: Issues 


and prospects. 
DE90010200/GAR 052,607 


Electrical power from Inertial Confinement Fusion: Issues 
and prospects. Revision 1. 
DE90010332/GAR 
INERTIAL NAVIGATION 
Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 053,288 
Autonomous Integrated GPS/INS Navigation Experiment 
for Omv. Phase 1: Feasibility Study. 
N90-20969/3/GAR 053,293 
INFANTRY PERSONNEL 
Performance of Basic Infantry Tasks. 
AD-A223 251/0/GAR 
INFECTIOUS DISEASES 
Psychosocial Risk Factors for Upper Respiratory Infec- 
tions: Effects of Upper Respiratory Iliness on Academic 
Performance in U.S. Navy Basic Training. 
AD-A223 190/0/GAR 052,142 
INFERENCE 
Time and Truth in Plans. 
N90-20930/5/GAR 
INFLATIONARY UNIVERSE 
— couplings of the inflaton in extended infla- 


Deboo 1124/GAR 053,127 


logical defects in extended inflation. 
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Soft inflation. 
DE90011127/GAR 
Stability of compactification during inflation. 
DE90011129/GAR 
INFLUENZA 
Prevention of Influenza and Other Respiratory Diseases. 
Epidemiological Surveillance of Influenza and Other Res- 
piratory Diseases in Military Personnel. 
AD-A222 684/3/GAR 
INFORMATION FLOW 
Strategies for Concurrent Processing of Complex Al 
rithms in Data Driven Architectures. ” wail 
N90-21535/1/GAR 051,017 
INFORMATION PROCESSING 
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ATN in Tool. 
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INFORMATION RETRIEVAL 
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Review and New Findings. 
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INFORMATION SERVICES 

Foreign Broadcast Information Service (FBIS) Reports. 
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Line simplification and digital cartographic databases. 
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INFORMATION TECHNOLOGY 
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INFORMATION TRANSFER 
Pilot Study on International Information Exchange on 
Dioxins and Related Compounds. 
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INFRARED ASTRONOMY 
Proceedings of the Third Infrared Detector Technology 


Workshop. 
N90-21313/3/GAR 050,518 


Stressed Ge:Ga Photoconductors for Space-Based As- 
tronomy. (is There Life Beyond 120 Micron). 
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Background Astronomy Applications. pee 
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SOFIA: Stratospheric Observatory for Infrared Astronomy. 
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ie ASTRONOMY SATELLITE 
je Enhancement Using the IRAS Survey Data. 
AD 3 039/9/GAR 
INFRARED CAMERAS 
E) of Advanced InSb Arrays for SIRTF (Space Infra- 
red Telescope Facility). 
N90-21325/7/GAR 051,141 


Experience with the UKIRT INSB Array Camera. 
N90-21327/3/GAR 051,143 


Initial Astronomical Results with a New 5-14 Micron Si:Ga 
58X62 DRO Array Camera. 
N90-21334/9/GAR 


50,516 
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Space Tele: L 

N90-21337/2/GAR 051,147 
Laboratory and Telescope Use of the NICMOS2 128 X 


128 HgCdTe Array. 
Ng0- 29398/0/GAR 051,148 


Future Directions for NICMOS Arrays. 
N90-21339/8/GAR 


INFRARED DETECTORS 
Proceedings of the Third Infrared Detector Technology 
Workshop. 
N90-21313/3/GAR 050,518 


Stressed Ge:Ga Photoconductors for Space-Based As- 
tronomy. (is There Life Beyond 120 Micron). 
N90-21315/8/GAR 051,133 


Potential for High Performance HgCdTe Arrays at 4 Mi- 


crons. 
N90-21320/8/GAR 051,137 


Germanium Blocked Impurity Band (BIB) Detectors. 
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Extrinsic Germanium Blocked Impurity Bank (BIB) Detec- 


tors. 
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Common Source Cascode Amplifiers for Integrating IR- 


Fpa Applications. 
N90-21324/0/GAR 051,120 


Stressed Detector Arrays for Airborne Astronomy. 
N90-21332/3/GAR 051,144 


ba and Status of the Detector Block for the ISO- 


N90-21941 /4/GAR 051,150 


ISO/LWS: Detector Status. 


N90-21343/0/GAR 051,152 


Laboratory Characterization of Direct Readout Si:SB and 
Si:Ga Infrared Detector Arrays. 
N90-21347/1/GAR 051,153 


Improved Si:As BIBIB Hybrid Arrays. 
N90-21349/7/GAR 051,155 


Tests of the Rockwell Si:As Back-lliuminated Blocked-Im- 
rity Band (BIBIB) Detectors. 
90-21350/5/GAR 051,156 


INFRARED IMAGERY 
Proceedings of the 13th International Congress on Instru- 
mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 


Reduction and Analysis Techniques for Infrared Imaging 


Data. 
N90-21328/1/GAR 050,520 


INFRARED PHOTOCONDUCTORS 
Near Contact Phenomena and Transient Effects in Far 
Infrared Photoconductors. 
N90-21316/6/GAR 051,134 
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INFRARED SETECTORS 
INSB DRO Array Characteristics. 
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INFRARED SPACE OBSERVATORY (ISO) 
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Workshop. 
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Status of the lsophot Detector Development. 
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ISO/LWS: Detector Status. 
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N90-21344/8/GAR 


INFRARED SPECTROMETERS 
Proceedings of the Third Infrared Detector Technology 
Workshop. 
N90-21313/3/GAR 050,518 


Laboratory and Telescope Use of the NICMOS2 128 X 
128 H e Array. 
N90-21338/0/GAR 051,148 


Future Directions for NICMOS Arrays. 
N90-21339/8/GAR 


INFRARED TELESCOPES 
Requirements of IR Space Astronomy. 
N90-21314/1/GAR 


100 Micro Kelvin Bolometer System for SIRTF. 
N90-21317/4/GAR 051,135 


Si of erg InSb Arrays for SIRTF (Space Infra- 


red Telescope Facility). 
N90-21325/7/GAR 051,141 


Experience with the UKIRT INSB Array Camera. 
N90-21327/3/GAR 051,143 


Laboratory Characterization of Direct Readout Si:SB and 
Si:Ga Infrared Detector Arrays. 
N90-21347/1/GAR 051,153 


INFRASONIC FREQUENCIES 

Infrasonic enhancement of heat transfer: Preliminary 

report. 

MIC-90-03526/GAR 053,168 
INHALATION 

_— Toxicology of Combined Acid and Soot Parti- 

cles. 

PB90-245069/GAR 051,468 
INJURIES 

Occupational Injuries and Ilinesses Disability Cases, 14 

States, 1988. 

PB90-215211/GAR 052,230 
INLET FLOW 

Application of an Inverse Method to the Design of a 


Radial Inflow Turbine. 
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INNOVATIVE DESIGN 
Innovative Design Systems: Where Are We, and Where 
Do We Go from Here. 
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INORGANIC COMPOUNDS 
Combustion inorganic transformations. Final technical 
pS ha ro -March 31, bre = oy 
— technical progress report, January-March 1988. 
E90011401/GAR 051,281 
INORGANIC POLYMERS 
Catalytic Synthesis of Inorganic Polymers for High Tem- 
perature Applications and as Ceramic parle 
AD-A222 620/7/GAR 050,813 
INPUT OUTPUT PROCESSING 
UEDIT - A Full-Scale, Scrollable APL2 Spreadsheet 


/ Output Editor. 
A222 712/2/GAR 050,967 


mnsEeTICIES 
Canadian water quality guidelines for carbofuran. 
mic 90-03121 /GAR 051,493 
Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255423/GAR 051,495 
INSECTS 
Manual of Nearctic Diptera, vol. 2. 
MIC-90-03200/GAR 
Analise Multitemporal de Imagens Digitais Do Landsat 
TM NA Deteccao de Areas Afetadas Por A de La- 
gartas (Sibine Fusca) NA Cultura de Dende (Elais Guin- 
eensis (Multitemporal Analysis of LANDSAT/TM Digital 
Imagery in the Detection of Areas Affected by Caterpillar 
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N90-21457/8/GAR 052,578 
INSERTS 
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tion. 
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IPPEX: An automated planning system for dimensional in- 
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Vendor Inspection Status 
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Report. erly Report, 
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\/M Test Variability. 
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INSULIN 
Insulin and Beta Adrenergic Effects during Endotoxin 
Shock: In vivo Myocardial Interactions. 
AD-A222 969/8/GAR 052,117 
INTEGRALS 
Martingale Representation and the Malliavin Calculus. 
AD-A222 576/1/GAR 052,087 
Uncoupling the Differential Equations — a 
Technique for Evaluatimg Indefinite Integrals taining 
Special Functions of Their Products. 
AD-A222 847/6/GAR 
INTEGRATED CIRCUITS 
Design and Fabrication of GaAs Mask Programmable 
Functions and Logic Array. Addendum. 
AD-A222 598/5/GAR 051,170 


Thermal emission model for the anneal of radiation-in- 


duced trapped 3 
DE90007285/GAR 051,179 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 

ERATL-90/11/GAR 051,117 

High-Precision Tape Automated Bonding Machines. 

PB90-251356/GAR 051,188 
INTEGRATED OPTICS 

DOD-University Research Instrumentation Program, FY 


1986/FY 1987. 
AD-A222 578/7/GAR 051,123 


Integrated Optics Interdigitated-Electrode Switches. 
AD-A223 245/2/GAR 051,129 


INTEGRATED SYSTEMS 
DLA Integrated Data Bank (DIDB). 1990 Data Dictionary. 
Technical Support Team. 
AD-A222 820/3/GAR 052,321 
Dost with for Integrating Computer-Aided eg and 
Cost Enginsering and Specification Prepara- 
AD-A223 150/4/GAR 051,810 


Integrated Area Measure of Visual E ERPs: 

Relation to nitive Workload and aaa 

AD-A223 191/8/GAR 052,217 
INTELLIGENCE 

Challenges of ‘Glasnost’ for Western Intelligence. 
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INTERFEROMETERS 


AD-A222 905/2/GAR 050,595 
Individual Differences in Learning from an Intelligent Dis- 
covery World: Smithtown. 
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INTELLIGENT SYSTEMS 
Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
it Building Systems Edition. 
90-255142/GAR 051,193 
INTERACTIVE GRAPHICS 
Study of 3-D Visualization and Knowledge-Based Mission 
Planning and Control for the NPS Model 2 Autonomous 
Underwater Vehicle. 
AD-A223 042/3/GAR 052,790 
Post Script Code for Grey-Scaled Displays. 
AD-A223 099/3/GAR 050,984 


Algorithm for Automated Surface Modelling in Unigra- 


AD-A223 219/7/GAR 050,624 


SHRIMPS: en Test - und Entwickiungswerkzeug fuer Bild- 
verarbeitungs - und Rasterbild - 
(SHRIMPS: A Test and 
Raster Picture Pri 
PB90-251034/GAR 
INTERATOMIC FORCES 
First-principles interatomic potentials for transition metals 
and their surfaces. 
DE90011233/GAR 052,016 
INTERCALATION 


Feasibility of Intercalated Graphite Railgun Armatures. 
N90-21181/4/GAR 052,403 


Resistivity of Pristine and intercalated Graphite Fiber 


Epoxy Composites. 
N90-21192/1/GAR 051,871 


INTERCONTINENTAL BALLISTIC MISSILES 
Carry Hard ICBM basing: A technical assessment. 
DE90010973/GAR 052,406 


INTERDICTION 
Drug interdiction Mission: A Circumven- 
tion of Posse Comitatus. 
AD-A222 923/5/GAR 050,581 
INTERFACES 


Molecular Dynamics Study of the Effect of Temperature 
on the Structure and Dynamics of Water between Pt 


Walls. 
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SE! Serpent Applicat 
AD-A222 691/8/GAR 050,965 
Role of Interfaces and Interphases in the Evolution Me- 
chanics of Material Systems. 

AD-A222 702/3/GAR 051,904 


Structure of the Electric Double Layer. 
AD-A222 761/9/GAR 050,766 


Exact Results for the Structured Liquid-Solid Interface. 
AD-A222 762/7/GAR 050,767 
Portable Courseware Architecture. 

AD-A222 797/3/GAR 050,969 
Adsorption of Pyridine at the Au(110) - Solution Interface. 
AD-A223 065/4/GAR 050,781 
Defense Data Network Host Interface Qualification Test- 
ing-Link and Network Layers. 

AD-A223 066/2/GAR 050,976 
Characterization of PMDI/HOPG interfaces by SERS 
Using a Silver Overiayer tion. 

AD-A223 104/1/GAR 050,783 
Non-Destructive Characterization of Polymer/Metal Inter- 
oe Using Surface-Enhanced Raman Scattering 


(SERS). 
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AD-A223 209/8/GAR 051,089 


———— Acta: The Journal of the International So- 
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Electron microscopy of interfaces in silicon carbide 
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fiffracti : 
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Automatic, high-resolution analysis of low-noise ae 
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INTERFEROMETRY 
Convenient system for diffraction moire measurements. 
DE90010980/GAR 051,790 
INTERGRANULAR CORROSION 
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During the sitisation of AISI 304 Stainless Steel. 
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Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Preliminary Study. 
N90-21160/8/GAR 051,950 
INTERIOR BALLISTICS 
New Pressure Gradient Equations for Lumped-Parameter 
Interior Ballistic Codes. 
052,853 


053,264 


AD-A222 590/2/GAR 
New Directions in Multiphase Flow Interior Ballistic Mod- 


eling. 
AD-A222 592/8/GAR 052,854 
Dynamic response of a lightweight gun barrel during a 
firing-pressure transient. 
DE90010893/GAR 052,862 
INTERMETALLIC COMPOUNDS 
Development of Metastable Processing Paths for High 
Temperature Alloys. 
AD-A223 144/7/GAR 051,993 
High resolution photoelectron spectroscopy of metal clus- 
ters and high temperature species. 
DE90011598/GAR 052,018 
INTERNAL COMBUSTION ENGINES 
Engine knock predictions using a fully-detailed and a re- 
duced chemical kinetic mechanism. 
DE90005992/GAR 050,882 
Combustion of n-butane and isobutane in an internal 
combustion engine: A comparison of experimental and 
modeling results. 
DE90005993/GAR 050,883 
INTERNAL FRICTION 
internal Rotor Friction Instability. 
N90-21395/0/GAR 
INTERNAL REVENUE SERVICE 
IRS Tax Practitioner Mail File (TPMF). 
PB90-502600/GAR 


INTERNATIONAL COOPERATION 
international Harmonization of Standards. 
PB90-254632 

INTERNATIONAL POLITICS 
Pacific Area Coordination and Security. 
AD-A222 867/4/GAR 

INTERNATIONAL RELATIONS 
Impact of the Franco-German Relationship on the Securi- 
ty of Western Europe. 
AD-A222 641/3/GAR 052,367 
Economic Perestroika: The Consequences of Success. 
AD-A222 677/7/GAR 050,591 
Development, Application and Assessment of a Taxono- 
my for Characterizing International Environmental Prob- 


lems. 

AD-A222 815/3/GAR 051,736 
Winds of Change: The Future of the 32D Army Air De- 
fense Command in U.S. Army Europe. 

AD-A222 860/9/GAR 052,292 
U.S. ROK Frictions: Causes for Anti-Americanism. 
AD-A222 897/1/GAR 


Challenges of ‘Glasnost’ for Western Intelligence. 
AD-A222 905/2/GAR 050,595 


Pakistan’s Security Problems and Opportunities in the 
Indian Ocean Region. 
AD-A222 915/1/GAR 050,596 


Toward Forward Presence: The U.S. Army Western Com- 
Expanded Relations Program. 
050,599 


051,860 
050,680 
050,644 


050,592 


150,593 


mand 
AD-A223 163/7/GAR 


INTERNATIONAL TRADE 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part 1. 
PB90-238452/GAR 050,692 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part 2. 
PB90-238460/GAR 050,693 
Slovak and Czechoslovakian Enterprises Looking for 
Joint Ventures (1989). 
PB90-238478/GAR 050,694 
Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
June 1990. Featuring: Marketing Update; Trade Data: 
January-March. 
PB90-247693/GAR 050,695 
World Tobacco Situation, June 1990. 
PB90-247701/GAR 050,457 


Trade and Development: Impact of Foreign Aid on U.S. 
a. 
90-247990/GAR 050,439 


Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050,696 
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Horticultural Products Review, July 1990. 
PB90-248568/GAR 050,697 


et Policy and Trade ow Division: Meat and 


Dairy Monthly Imports, June 1990. 
PB90-; Beat ta/G ee 050,698 


Import Policy and Trade Analysis Division: Meat and 
Dairy Monthly Im) , July 1990. 
PB90-253121/GAR 050,699 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
July 1990. Featuring: Korea Beef Imports; Trade Data: 


January-April. 
PB90-257502/GAR 050,700 


World Cotton Situation, July 1990. 
PB90-257510/GAR 
World Agricultural Production, July 1990. 
PB90-257536/GAR 
Import Alerts: Base Manual for 1990 (April 1990). 
PB90-924599/GAR 
INTERPLANETARY TRAJECTORIES 
Trajectory Optimization of a Bimodal Nuclear Powered 
Spacecraft to Mars. 
AD-A222 974/8/GAR 053,242 
INTERPOLATION 
Overlapped Grid Method for Multigrid, Finite Volume/Dif- 
ference Flow Solvers: Maggie. 
N90-20953/7/GAR 050,344 
INTERSECTIONS 
Review and evaluation of main roadway intersection 
techniques for use in the Sydney Coalfield. 
MIC-90-03380/GAR 052,537 
INTERSTATE HIGHWAY SYSTEM 
Pavement Performance Analysis of the Illinois Interstate 
Highway System (interim Report). 
PB90-253196/GAR 050,867 
INTESTINAL ABSORPTION 
intestinal Barriers to Bacteria and Their Toxins. 
AD-A222 966/4/GAR 
INTESTINAL DISEASES 
Intestinal Capillariasis. 
AD-A222 728/8/GAR 
INVENTORIES 
Indiana’s Timber Resource, 1986: An Analysis. 
PB90-245051/GAR 
INVENTORY 
Medical Simulation Model to Compare SAMMS Inventory 
Policy with the Average Requisition Quantity Inventory 


Policy. 
AD-A223 222/1/GAR 052,355 


INVENTORY CONTROL 
National Defense Stockpile Program. Phase 1. Develop- 
ment and Analyses. 
AD-A222 738/7/GAR 052,317 


INVESTMENTS 
Optimal Dynamic Profit Taxation: The Derivation of Feed- 
back Stackelberg Equilibria. 
PB90-249301/GAR 050,708 
INVISCID FLOW 
Numerical Method for Designing 3D Turbomachinery 


Blade Rows. 
N90-20990/9/GAR 050,910 


Surface-Cooling Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 


lODINE 
Determination of lodine in Oyster Tissue by Isotope Dilu- 
tion Laser Resonance lonization Mass Spectroscopy. 
PB90-254533 052,779 
1ON-ATOM COLLISIONS 
Measurements of scattering processes in ~—— ion- 
atom collisions. Technical progress report, 1 September 
1989-31 August 1990. 
DE90010666/GAR 
Convoy electrons. 
DE90011381/GAR 
1ON BEAM TARGETS 
Status of target physics for inertial confinement fusion: 
Report on the review at DOE Headquarters, German- 
town, MD on November 14-17, 1988. 
DE90008221/GAR 052,602 
1ON BEAMS 
Application of Response Surface ee © to the Op- 
timizing of the Reactive lon Etching of Polysilico: 
AD-A223 029/0/GAR 051,175 
Data analysis for the Rutherford magnetic spectrograph 
on PBFA-li. 
DE90009739/GAR 053,061 
Relativistic heavy ions from the BNL booster medical re- 
search and technological applications. 
DE90011122/GAR 053,126 


aaa Deposition System for Compound 
ilms. 
051,190 


050,460 
050,448 


50,701 


052,213 
052,198 


052,424 


053,098 


053,143 


PB90-251513/GAR 


ION DIODES 
Visible spectroscopy measurements in the PBFA Il ion 


DE90010828/GAR 052,957 


1ON EXCHANGE 
Decontamination of low-level wastewaters by continuous 
countercurrent ion exchange. 


DE90011077/GAR 


1ON EXCHANGE MATERIALS 


Improvements in macroreticular particles for ion-ex- 
change and gel-permeation chromatography. 
DE90003717/GAR 050,837 


West Valley Demonstration Project annual report to Con- 


Beso 
E90010336/GAR 052,661 


Polymer-based separations: te pmeras and application of 

polymers for ionic and molecular recognition. Annual per- 
formance report, August 1, 1989-July 31, 1990. 
DE90010791/GAR 


1ON EXCHANGING 
Catalysis of Carbon Gasification: Influence of Different 
Modes of Addition of Catalysts. Annual Report, January 
1989-January 1990. 
PB90-252578/GAR 051,260 
1ON IMPLANTATION 
Rapid Annealing of Iron Implanted Hg(1-x)Cd(x)Te. 
AD-A222 777/5/GAR 051,872 
poe Current Metal lon Implantation. 
AD-A223 098/5/GAR 051,992 
Untersuchung des a durch lon- 
enimplantation in den Systemen Mn-Al und Ni-Al. (Investi- 
gation of the amorphization process by ion implantation 
in the alloy systems Mn-Al and Ni-Al). 
TIB/B90-81191/GAR 052,035 
1ON MICROSCOPY 
lon Image Detection with a Microchannel Plate Evaluated 
by Using a Charge Coupled Device Camera. 
AD-A223 081/1/GAR 050,714 
1ON SOURCES 
- Current Metal lon Implantation. 
A223 098/5/GAR 


LLNL ion source: Past, present and future. 
DE90010870/GAR 053,114 


Reports from the technical engineers of the Institute for 


Nuclear Study. 
DE90777883/GAR 053,164 


1ON TEMPERATURE 


Design study of ion temperature measurement by collec- 
i homson scattering in Heliotron E. 
DE90777725/GAR 052,967 


IONIZATION 
Variational Bounds in Dirac-Fock Basis Set Expansion 
Calculations. 
AD-A222 792/4/GAR 050,771 
IONIZING RADIATION 
Effects of lonizing Radiation on the Performance of Se- 
lected Tactical Combat Crews. 
AD-A222 880/7/GAR 052,233 


Health effects of ionizing radiation. 
MIC-90-03615/GAR 
lONOGRAMS 


Preliminary Development of Oblique lonogram Automatic 
Scaling Algorithm. 
050,535 


051,525 


150,839 


051,992 


052,244 


AD- Agee '52/0/GAR 


Progress of DORIS Automatic Scaling. 
AD-A223 106/6/GAR 

IONOSPHERE 
NaHCO3: A Source of Na Atoms for Sudden Sodium 


Layers. 
AD-A222 579/5/GAR 050,531 


Viking Data Analysis. 
AD-A222 609/0/GAR 


Electrodynamics of the High Latitude lonosphere. 

AD-A223 229/6/GAR 050,542 
IONOSPHERIC HEATING 

lonospheric Heating with Oblique Waves. Volume 2. Ap- 

plications to Hi ee Frequency Radio Propagation. 

AD-A223 111/6/GAR 50,540 
lONOSPHERIC PROPAGATION 

Preliminary Development of Oblique lonogram Automatic 


Scaling Algorithm 
AD-A222 652/0/GAR 050,535 
Data 


Assessment of the Application of In situ lon-Densi 
from DMSP to Modeling of Transionospheric Scintillation. 
AD-A222 695/9/GAR 050,536 


Distribution of the Daily foF2 about the Monthly Median. 
PB90-252404/GAR 050,546 
1ONOSPHERIC SCINTILLATION 


Assessment of the Application of In situ lon-Density Data 
from DMSP to Modeling of Transionospheric Scintillation. 
AD-A222 695/9/GAR 050,536 


Amplitude and Phase Scintillation and lonospheric Irregu- 

larities at Sub-Auroral Latitudes. 

AD-A222 861/7/GAR 050,537 
IONOSPHERIC SOUNDING 

Distribution of the Daily foF2 about the Monthly Median. 

PB90-252404/GAR 050,546 
IONS 


Spectroscopy of lons and Their Clusters. 
AD-A223 109/0/GAR 


050,539 


050,533 





lOWA 


lowa State Mining and Mineral Resources Research Insti- 
tute: Semi-annual report, July 1, 1988-December 31, 


1988. 
DE90011720/GAR 052,517 
IRON 
Modified ferrisilicates for synthesis gas conversion. Final 


r 
DE90009553/GAR 051,879 


Deep inelastic structure functions from electron scatter- 
ing = tedooe, deuterium, and iron at 0.6 GeV(sup 2) 
Q(sup 2) = or < 30.0 GeV(sup 2). 
DE90010169/ AR 053,064 
Secondary neutral mass spectrometry using three-color 
resonance ionization: Os detection at the ppb level and 

Fe detection in Si at the 40 ppt level. 
DE90011167/GAR 050,718 


Studies of Mechano-Chemical Interactions in the Tribolo- 
ical Behavior of Materials. 
90-21182/2/GAR 051,859 
IRON ALLOYS 
—— of Amorphous Silica Coatings for High Tempera- 


N90-21179/8/GAR 051,951 


Thermodynamic Analysis of the System Iron-Lead-Zinc. 
PB90-250010/GAR 052,029 
Ferromagnetic Resonance Studies and Magnetization 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 

IRON AND STEEL INDUSTRY 
Health ——— for Reaction/Allied Steel Corporation, 
Parkerfi Chester County, Pennsylvania, Region 3. 
CERCLIS No. PAD053302865. 
PB90-247149/GAR 051,469 
IRON BASE ALLOYS 
Morphological and structural characterization of the spin- 
odal decomposition of Fe-Cr alloys. 
DE90010496/GAR 051,957 
Oxidation of intermetallics and ceramics. Foreign trip 
r , March 23, 1990-April 12, 1990. 
DE90011038/GAR 051,946 
Neutron scattering studies of spatial correlations in Fe-V 
and Fe-Cr alloys. Foreign trip report, September 30, 
1989-April 23, 1990. 
DE90011040/GAR 051,960 
Melting of iron-aluminide alloys. 
DE90011068/GAR 
IRON COMPLEXES 
Interactions of sulfur-containing compounds with transi- 
= metal clusters and metal surfaces Ill. Final report, 
january 1-December 31, 1988. 
Dee0010581 /GAR 051,409 
IRON IODIDES 
Interactions of sulfur-containing compounds with transi- 
tion metal clusters and metal surfaces Ill. Final report, 
January 1-December 31, 1988. 
DE90010591/GAR 
IRON SILICATES 
Modified ferrisilicates for synthesis gas conversion. Final 


re . 
DE90009553/GAR 051,879 


IRRADIATION CAPSULES 
SATCAP-B: a program for thermal-hydraulic design of 
‘Saturated Temperature Capsule’ 
DE90777738/GAR 052,714 
ISLAM 
Nature and Future of Shi'ite Fundamentalism. 
AD-A222 925/0/GAR 
ISOLATION 
Signal Isolation Comte of Rotating Wave Plate Type 
Electro-Optic Mod 
AD-A222 BaOvGAR 051,124 
Vibration Isolation Versus Vibration Compensation on 
Multiple Payload Platforms. 
N90-21066/7/GAR 053,208 
ISOMERS 
Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser 
Activity in Bimanes. 
AD-A222 800/5/GAR 050,727 


ISOTHERMS 


051,961 


051,409 


050,613 


Isothermal Compressibility of SPC/E Water. Revision. 
AD-A222 723/9/GAR 052,878 
ISOTOPE APPLICATIONS 
lication of AMS to the biomedical sciences. 
DE90010869/GAR 
ISOTOPE SEPARATION 
Study of the uranium enrichment technology of chemical 


method. 
DE90777746/GAR 052,630 


Method of measuring CF3T activity developed for laser- 
based tritium ation. 
MIC-90-03519/GAR 052,632 


Third Isotope Separation 


Workshop. 
MIC-90-03527/GAR 


ISOTOPE SEPARATION PLANTS 
Study of the uranium enrichment technology of chemical 
method. 


052,124 


052,633 


KEYWORD INDEX 


DE90777746/GAR 
ISOTOPIC LABELING 
Interfacial Cadmium Leng in Equilibrated Aqueous 
Suspensions of Cadmium Sulphide: A Compartmental 
Ai is Assisted Radiotracer Study. 
PB90-250762/GAR 
ISOTROPISM 
Superplastic Performance and Properties of the Lital 


Alloys. 
AD-P005 932/9/GAR 052,001 


ITERATION 
Application of an Inverse Method to the Design of a 
Radial Inflow Turbine. 
N90-20989/1/GAR 050,909 
IVORY COAST 
Investigating the Determinants of Household Welfare in 
Cote d'ivoire. 
050,684 


052,630 


050,749 


PB90-248873/GAR 


JACKSON COUNTY (MISSISSIPP!) 
Health Assessment for Gautier Oil Co., Inc., Gautier, Mis- 
sissippi, Ri 4. CERCLIS No. MSD098596489. 
PB90-247156/GAR 051,470 
JACOBIAN FUNCTION 
ALPAL Matrix Editor for symbolic Jacobians. 
DE90010639/GAR 
JAMMING 
mic Jamming of Networks. 
A223 044/9/GAR 


JAPAN 
Military Role of the United States and Japan in Northeast 
Asia at the Age of the New Detente Mood. 
AD-A223 149/6/GAR 050,598 


Public perception and acceptance of the siting of nuclear 

waste facilities in seven countries. 

DE90010318/GAR 052,660 
JAPANESE LANGUAGE 


Japanese to a Machine Translation: Report of a 
— Held in Washington, DC., on December 7, 


PB90-261447/GAR 050,590 


JET AIRCRAFT NOISE 


Free-Field Propagation of High Intensity Noise. 
N90-21604/5/GAR 


JET ENGINE FUELS 
Jet fuels potential of liquid by-products from the Great 
Plains Gasification Project. 
DE90000459/GAR 051,238 


Production of jet fuels from coal derived liquids. Volume 
6, Preliminary analysis of upgrading alternatives for the 
Great Plains liquid by-product streams: Interim report, 
March 1987--February 1988. 

DE90011005/GAR 051,248 
Production of jet fuel from coal-derived liquids. Report 
No. 16: Quarterly technical _— report, second quar- 
ter FY 1988, January 1, 1988-March 31, 1988. 
DE90011008/GAR 051,249 


Production of jet fuel from coal-derived liquids. Quarterly 
technical proeees report No. 17, April 1-June 30, 1988. 
DE90011009/GAR 051,250 


051,005 


050,929 


052,874 


Production of jet fuel from coal-derived liquids. Quarterly 
—_ progress report No. 23, July 1- | September 30, 
1 


DE90011010/GAR 051,251 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 25, October 1-December 


31, 1988. 
DE90011011/GAR 051,252 
Production of jet fuel from coal-derived liquids. Quarterly 
= progress report No. 29, January 1-March 31, 
1 


DE90011012/GAR 051,253 


JET ENGINES 
Research Programs in Aeronautical E 
State Physics, and Materials Science at Technion-israel 
Institute of Technology, Haifa, Israel. 
N90-21720/9/GAR 050,416 
Development of Robotic Welding System for Jet Engine. 
PB90-251554/GAR 05), 
JET FLOW 
lar Subsonic Jet Flow Field Measurements. 
90-21598/9/GAR 050,371 
JETS 
een penton in glass. 


ineering, Solid 


052,851 


JMTR REACTOR 
JMTR operation and technical development, 3. Fiscal 


1986 - 1988. 
DE90777716/GAR 052,712 
JOB ANALYSIS 
F-15 Avionic Systems Career Ladder, AFSC 452X1A/B/ 
C, AFPT 90-452-851. Occupational Survey Report. 
AD-A222 851/8/GAR 052,323 
JOB OPPORTUNITIES 
Under-Utilisation of Women in the Labour Market. 
PB90-248667/GAR 
JOB SATISFACTION 
Work Satisfaction Issues among Prior United States Air 
Force Certified Registered Nurse Anesthetists. 


050,315 


KALMAN FILTERS 


AD-A222 737/9/GAR 


JOB SHARING 


Job-Sharing in the National Health Service. 
PB90-248683/GAR 


JOB SHOP SCHEDULING 
Factory Model and Test Data Descriptions: OPIS Experi- 
ments. 
AD-A222 587/8/GAR 051,796 


JOB TRAINING 


Advanced On-the-Job Training System: System Adminis- 
trator User’s Guide. ” 
AD-A222 668/6/GAR 052,308 


Advanced On-the-Job Training System: Transition Plan. 
AD-A222 683/5/GAR 052,311 


Advanced On-The-Job Training System: User’s Hand- 
book (Sections 1-6). Volume 1. 

AD-A222 977/1/GAR 052,337 
User’s Hand- 


052,338 
User's Hand- 


052,339 
User’s Hand- 


052,340 


051,781 


050,316 


The-Job Training System: 
book (Sections 7-9). Volume 2. 
AD-A222 978/9/GAR 

Advanced On-The-Job Traini 
book (Sections 10-11). Volume 3. 
AD-A222 979/7/GAR 


Prey On-The-Job Training System: 
book (Sections 12-13). Volume 4. 
AD-A222 980/5/GAR 
JOBS 
Evaluating Minimum Aptitude Standards. 
AD-A223 062/1/GAR 
JOHNSON SPACE CENTER 


System: 


052,346 


Research and Techi 
N90-21721/7/GAR 

JOINT MILITARY ACTIVITIES 
Saipan and Joint Operations. 
AD-A222 866/6/GAR 052,371 
Bringing Gators into the Fold - A Look at Amphibious 


ine. 
AD-A222 898/9/GAR 052,372 


Joint Deployment Training, The Low Cost Option. 
AD-A223 180/1/GAR 052,353 


JOINT OPERATIONS 
Saipan and Joint 
AD-A222 866/6/GAR 


JOINT VENTURES 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part 1. - 
PB90-238452/GAR 050,692 
Seeking Foreign Capital Invoive- 


050,693 


052,290 


tions. 
052,371 


Hungarian Companies 
ment (1989). Part 2. 
PB90-238460/GAR 
Slovak and Czechoslovakian Enterprises Looking for 


Joint Ventures (1989). 
PB90-238478/GAR 


JOINTS (JUNCTIONS) 
— Loaded Joints for Assembling Aerobrake Support 
russes. 
N90-21099/8/GAR 053,227 


Fiber Pushout Test: A Three-Dimensional Finite Element 
Computational Simulation. 
N90-21131/9/GAR 051,827 


Effect of Joints on the Fire Resistance of Protected 
Glassfibre Reinforced Plastic Pipes Filled with Stagnant 


Water 
052,794 


050,694 


or Gas. 
PB90.2491 94/GAR 
Effect of Joints on the Fire Endurance of Glassfibre Rein- 
ic Pi with Stagnant Water. 


PB90-251612/GAR 052,799 


JRR-2 REACTOR 
Characteristic tests of medium-enriched uranium fuel 
core in JRR-2. 
DE90777718/GAR 052,771 


a a utilization and technical de- 
velopment of research reactors and hot laboratory. From 
1, 1988 to March 31, 1989. 
'90777748/GAR 


JRRA-3 REACTOR 
Annual —- on utilization and technical de- 
velopment of research reactors and hot laboratory. From 
April 1, 1988 to March 31, 1989. 
DE90777748/GAR 052,715 
JRR-4 REACTOR 
Annual report on operation, utilization and technical de- 
velopment of research reactors and hot laboratory. From 
April 1, 1988 to March 31, 1989. 
DE90777748/GAR 
JT-60 a ne 
Study of marfe phenomena on JT-60. 
DE90777743/GAR 


K REACTOR 


052,715 


052,973 


Comparison of RELAP5 and TRAC LOCA calculations for 
the K-14.1 charge at SRS. 

DE90010923/GAR 052,703 
KALMAN FILTERS 


Autonomous Integrated see oo Experiment 
for Omv. Phase 1: Feasibility Study 
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N90-20969/3/GAR 053,293 
Flight Path Reconstruction Using Extended Kalman Filter- 
20970/1/GAR 050,392 
KANSAS CITY PLANT 
Tiger Team environment, safety, and health assessment 


of the Kansas Plant. 
DE90010293/GA 051,449 


KAON MINUS-PROTON INTERACTIONS 
aiinemenees LASS and the future of 
strange e 
DE90010309/GAR 053,078 


KAONS 
Pions and Kaons in QCD. 
PB90-249103/GAR 
KAONS NEUTRAL 
First observation of Lambda (sup 0),(bar Lambda) (sup 
0),K(sub s)(sup 0) production in relativistic heavy ion colli- 
sions at the AGS. 


DE90010121 ei 053,063 


workshop on K-decay experiments. 
053,167 


053,175 


Proceedings o' 
DESOT/TEDO/GAR 


KAUAI (HAWAII) 
Waimea River Sedimentation Study, Kauai, Hawaii. 
AD-A223 186/8/GAR 052,480 


KENT COUNTY (DELAWARE) 
Health Assessment for Kent Coun 
Houston, Kent County, Delaware, 
No. DED980705727. 
PB90-247172/GAR 


KENYA 
Effects of Sugarcane Production on Food Security, 
Health, and Nutrition in Kenya: A Longitudinal Analysis. 
PB90-250259/GAR 050,445 


KEROGEN 
Shape and size of lacustrine deposited melanogen (iner- 
tinite) Upper Carboniferous East Greenland. Characteriza- 
tion of organic matter from the Danish subsurface by 
means of automated image analysis. 
DE90791306/GAR 052,567 


Characterization of kerogen by electronic ima: —_ analysis. 
Characterization of organic matter from the Danish sub- 
surface by means of automated image analysis. 

DE90791307/GAR 52,568 


Resistant Biomacromolecules in Morphologically Charac- 
terized Constituents of K ; A Key to the Relation- 
ship between Biomass and Fossil Fuels (Resistente Bio- 
macromoleculen in Morfologisch Gekarakteriseerde Com- 
— van Kerogeen: Een Sleutel tot de Relatie 
ussen Biomassa en Fossiele Brandstoffen). dunne 

051, 


Landfill (Houston), 
gion 3. CERCLIS 


051,472 


PB90-253428/ GAR 


KEVLAR (TRADEMARK) 
Thin Film Composite Materials, Phase 2. 
AD-A222 882/3/GAR 

KILL PROBABILITIES 
Survival Probability Function of a Target Moving along a 
Straight Line in a Random Field of Obscuring Elements. 
AD-A222 839/3/GAR 052,095 


KINEMATIC EQUATIONS 
ee Path Reconstruction Using Extended Kalman Filter- 


Techniques. 
N 20970/1/GAR 050,392 


KINETIC ENERGY PROJECTILES 
Computational Study of the Effectiveness of Coating Ma- 
terials for KE Projectile Fins Subjected to the Combined 


Effects of Inbore and Aerodynamic Heating. 
050,334 


051,906 


AD-A222 595/1/GAR 


KINETICS 
Development of Synthetic Catalysts for Peptide Bond 
Cleavage Synthesis and Complete Kinetic Analysis of 
Compounds 6A, 7A, 8A. 
052,110 


AD-A222 703/1/GAR 

Gel Permeation Chromatographic Analysis of Polyure- 

— Prepolymer Synthesis Kinetics. 1. The Effect of 

AD-A222 996/1/GAR 050,821 
KNOWLEDGE ACQUISITION 

Theory of Endorsements and Reasoning with Uncertain- 

Ro-a222 970/6/GAR 051,077 
KNOWLEDGE BASES 


Knowledge and Distribut 
AD-A223 100/9/GAR 050,985 


KNOWLEDGE BASES (ARTIFICIAL INTELLIGENCE) 
Cooperating Intelligent Systems. 
N90-21 Nooeo162074/ GA a ” 
KOLMOGOROV EQUATIONS 
Direct Solutions of Kolmogorov’s Equations by Stochastic 


Flows. 

AD-A222 864/1/GAR 052,099 
KOREA 

Korea: Country of Conflict. 

AD-A222 903/7/GAR 052,374 

Analysis of Tank Gap in Military Balance between Repub- 

lic of Korea and North Korea. 

AD-A223 145/4/GAR 052,386 
KRYPTON 


Theoretical study of the near uv photoabsorption by the 
Kr(sub 2)* excimer. 
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ibuted computation. 


050,310 


KEYWORD INDEX 


DE90011460/GAR 


LABOR FORCE 
ee Women Employees: Measures to Counteract 


hortage. 
PB90-248758/GAR 050,317 


LABOR FORCE PARTICIPATION 
Under-Utilisation of Women in the Labour Market. 
PB90-248667/GAR 

LABOR MARKET 
Under-Utilisation of Women in the Labour Market. 
PB90-248667/GAR 050,315 


ee Women Employees: Measures to Counteract 


PB00-240768/GAR 050,317 


Collective Bargaining in Europe: Beyond 1992. The Hita- 
chi Lecture (8th) ivered at the University of Sussex in 
December 1989. 

PB90-248808/GAR 050,318 


052,931 


50,315 


LABOR UNIONS 
Collective Cums in Europe: Beyond 1992. The Hita- 


chi Lecture en Del 
December 1 
PB90- 2a8808/ GAR 


LABORATORIES 
oe and Development Center Test Facilities 
k. 


ivered at the University of Sussex in 
050,318 


Hand 4 
AD-A222 582/9/GAR 052,303 


Performance testing of radiobioassay laboratories: In vivo 

measurements. Final report. 

DE90008225/GAR 052,235 

Laboratorio Regional de Sensoriamento Remoto (Region- 

al Remote oper | Laboratory). 

N90-21465/1/GAI 052,583 

Internationaler Vergleich Wirtschaftlich Gefuehrter Fors- 

chungszentren (Intenational Comparison of Research 

Centers Organized along Commercial Lines). 

PB90-250499/GAR 050,330 
LABORATORY ANIMALS 

Combined Primate Transport and Restraint Device. 

AD-A223 183/5/GAR 050,480 


LABRADOR SEA 
Sea ice fluctuations in the western Labrador Sea, 1963- 


88. 
MIC-90-03399/GAR 052,784 


LACE EXPERIMENT 
LACE Flight Dynamics Experiment. 
N90-21086/5/GAR 
LACTATES 
Blood Lactate as a Prognosticator of Survival Following 
Hemorrhage in Conscious Swine. 
AD-A222 785/8 052,138 
LACTIC ACID 
Transformation of high-carbohydrate food wastes into de- 
radable plastics. 
E90010414/GAR 051,554 
LACTONES 
Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255423/GAR 051,495 


LAGOONS (PONDS) 
Superfund Record of Decision (EPA Region 3): Westline, 
PA. (First Remedial Action) po maon 4 March 1990. 
PB90-254319/GAR 051,667 


LAKES 
Hourly forecast models for the Lake Erie elevations. 
MIC-90-03533/GAR 052,491 


Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 2. Users Guide for Interactive 
Computer Implementation of Design Procedure. 

PB90-257544/GAR 051,732 


Pollutant Loadings and Impacts from Highway Storm- 


water Runoff. Volume 1. Design Procedure. 
PB90-257551/GAR 051,733 


Pollutant go and Impacts from Highway Storm- 
water Runoff. Volume 3. Analytical Investigation and Re- 
search Report. 

PB90-257569/GAR 051,734 
Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 4. Research Report Data Appen- 


dix. 
PB90-257577/GAR 051,735 


LAMBDA-CALCULUS 
Towards a a Z 4 ag Applicative Communicating 
Processes: A 


PB90-251752/ OAR 051,038 


LAMBDA PARTICLES 
First observation of Lambda (sup 0),(bar Lambda) (sup 
0),K(sub s)(sup 0) production in relativistic heavy ion colli- 
sions at the AGS. 
DE90010121 /GAR 053,063 


LAMINAR FLOW 
Finite Ai Method and its Applications. Laminar and 
Turbulent Flows Past Two Dimensional and Axisymmetric 
Bodies. Volume 1. 
AD-A222 787/4/GAR 052,879 
Flight Test Investigation of Certification Issues Pertaining 
} General-Aviation-Type Aircraft with Natural Laminar 
low. 


053,251 


N90-20952/9/GAR 


LAMINAR FLOW AIRFOILS 
Design of a Natural Laminar Flow Airfoil for an Un- 


manned Aircraft. 
N90-20975/0/GAR 050,346 


Aerofoil Design Techniques. 
N90-20978/4/GAR 


LAMINATES 
Applications of Digital image Processing in Testing and 
Evaluation of Composite Materials. 
AD-A222 939/1/GAR 051,908 


Relevance of Impacter Shape to Nonvisible Damage and 
pened Tensile Strength of a Thick Graphite/Epoxy 


Lam 
N90- 21 122/8/GAR 050,918 


Use of Unbalanced Laminates as a Screening Method for 
Microcracking. 
N90-21124/4/GAR 051,925 


Combined Effect of Matrix Cracking and Stress-Free 
Edge on Delamination. 
N90-21126/9/GAR 051,927 


Resistencia Mecanica de Laminados Em Materiais Com- 
postos (Resistance Mechanics for Laminated Composite 


Materials). 
N90-21141/8/GAR 051,932 


Delamination Failure in a Unidirectional Curved Compos- 
ite Laminate. 
N90-21421/4/GAR 051,935 


Etude du Comportement Mecanique des Composites 
sous Sollicitations Complexes (Study of the Mechanical 
Behavior of Composites under Complex Stresses). 

PB90-252180/GAR 051,937 


LAND COVERINGS 
Surface Capping of Waste Disposal Sites with Natural 
Liner Materials. 
PB90-252818/GAR 051,653 


LAND DISPOSAL 
Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 
PB90-234501/GAR 051,613 


Final Response to BDAT Related Comments Document: 
D001. Volume 1-B. 
PB90-234519/GAR 051,614 


Final Response to BDAT Related Comments Document: 
D002. Volume 1-C. 
PB90-234527/GAR 051,615 


Final Response to BDAT Related Comments Document 
D003. Volume 1-D. 
051,616 


050,343 


050,397 


PB90-234535/GAR 


Final Response to BDAT Related Comments Document. 
D004: Characteristic Wastes for Arsenic and K, P, and U 
Wastes Containing Arsenic and D010: Characteristic 
Wastes for Selenium. Volume 1-E. 

PB90-234543/GAR 051,617 


Final Response to BDAT Related Comments Document: 
D005: Characteristic Wastes for Barium, and P013 and 
D006: Characteristic Wastes for Cadmium. Volume 1-F. 

PB90-234550/GAR 051,618 


Final Response to BDAT Related Comments Document. 
D007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 


Final Response to BDAT Related Comments Document: 
D008: Characteristic Wastes for Lead and P and U 
Wastes Containing Lead. Volume 1-H. 

PB90-234576/GA 051,620 


Final Response to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and 
U Wastes. Volume 1-I. 

PB90-234584/GAR 051,621 


Final Response to BDAT Related Comments Document. 
Mixed Radioactive Hazardous Wastes, Polynuclear Aro- 
matic U Wastes, Halogenated Aliphatic U Wastes, Non- 
Halogenated Aromatic U Wastes, F002-F006, F019. 
Volume 1-J. 

PB90-234592/GAR 051,622 


Final Response to BDAT Related Comments Document. 
F025, K002-KO08, KO11, K013-15, K046, KO61, KO69. 
Volume 1-K. 

PB90-234600/GAR 051,623 


Final Response to BDAT Related Comments Document. 
KO71 and K106: Mercury Cell Process Wastes K086: 
Residues from Ink Production Wastes Containing Cya- 
nide. Volume 1-L. 

PB90-234618/GAR 051,624 


Final Response to BDAT Related Comments Document. 
K017/K028-K029, K095-096, K022, K025, K035, K026, 
K083, KO24. Volume 1-M. 

PB90-234626/GAR 051,625 


Final Response to BDAT Related Comments Document. 
Halogenated Organic Wastes. Volume 1-N. 


PB90-234634/GAR 051,626 





Final Response to BDAT Related Comments Document. 
K043-K052, KO36, K037. Volume 1-O. 
PB90-234642/GAR 051,627 


Final Response to BDAT Related Comments Document. 
Leachates. Volume 1-P. 
PB90-234659/GAR 051,628 


Final Response to BDAT Related Comments Document. 
Volume 1-Q. 
PB90-234667/GAR 051,629 


LAND MINES 
Sensor fusion methodology for remote detection of 
buried land mines. 
DE90010633/GAR 052,840 


LAND POLLUTION 
Chemical equilibria model analysis of Hope Creek east- 
ern oil shale — leachate data. 
DE90000457/GAR 051,739 


Multilaboratory validation study of PCBs in soils using 
Soxtec(reg sign) extraction technique (Method 3541). 
DE90010438/GAR 051,492 


Field Lysimeter Test Facility: Second year (FY 1989) test 


results. 
DE90010859/GAR 051,517 


Volume estimate of radium-contaminated soil in a section 
of Barrows Field Park, Glen Ridge, New Jersey, Novem- 
ber-December 1989. 

DE90011137/GAR 051,527 


Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project 


annual report. 
DE90011418/GAR 051,534 


Opzet en inrichting databestand ens. (Design 
and organization of the database UM OOe) 
DE90786197/GAR 051,565 


Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 2. 
MIC-90-03431/GAR 052,591 


Biodegradatie van Chlioorfenolen in de Bodem (Biodegra- 
dation of Chlorophenols in Soil). 
PB90-248949/GAR 051,762 


Onderzoek naar de Uitspoeling en mse here Chloor- 
fenolen in de Bodem met (14C) pe mag erbindingen 
(Research on Leaching Out and Setting Up Chlorophen- 
ols in the Soil with Labeled (14C)Chlorophenols). 

PB90-249046/GAR 051,763 


Biodegradatie Xenobiotica V. Studie naar de Biologische 
Afbreekbaarheid van Pentachloorfenol. Tweede Interim- 
rapport (Biodegradation of Xenobiotics V. Study at the 
Biodegration of Pentachlorophenol. Second Interim 


Report). 
PB90-249137/GAR 051,494 
Die Lysimeteranlage des Oesterreichischen fo go 
zentrums Seibersdorf (Lysimeters of the Austrian 
search Centre Seibersdorf). 
PB90-251059/GAR 

LAND RECLAMATION 
Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 1. 

052,587 


051,544 


MIC-90-03281/GAR 


Soil survey of the Plains Hydrology and Reclamation 
Project, Battle River project area. 

MIC-90-03311/GAR 052,588 
Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 2. 

MIC-90-03431/GAR 052,591 


LAND SURVEYS 
Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term plan. 
MIC-90-03123/GAR 052,547 


LAND TRANSPORTATION 
Surface Versus Air Transportation Analysis (Automatic 
Downgrade Endeavor). 
AD-A222 661/1/GAR 052,307 


LAND USE 
Bolsa o. California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport non rg 
er Simulation and Water Quality Assessment. Section 1 
California Coastal Commission's 1986 Certified Land Use 
Plan and Alternative. 
AD-A223 240/3/GAR 052,824 
Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 2. 
bp ay Landmark’ s Proposed Secondary Alternative ‘The 


AD-A223 | 241/1/GAR 052,825 
Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term plan. 
MIC-90-03123/GAR 052,547 
Cobertura E USO DA Terra Atraves de Sensoriamento 
Remoto ( of Land Use Through Remote Somme7 
N90-21443/8/GAR 

Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 
Landsat Data in Monitoring Interior Water). 
N90-21448/7/GAR 052,574 


Aerial Photography as an Aid for Agricultural Credit Con- 
trol. 
N90-21455/2/GAR 050,466 


KEYWORD INDEX 


Evaluation of Cocoa Land Use Management in Ghana. 
PB90-250788/GAR 050,446 
LAND WARFARE 
New Land Battle for the Theater War Exercise. 
AD-A223 087/8/GAR 
LANDING 
BASEOPS Default Profiles for Civil Aircraft. 
AD-A223 161/1/GAR 
LANDING AIDS 
Modified Touchdown Zone Lighting. 
N90-21042/8/GAR 
LANDSAT SATELLITES 
Wheat Yield Estimation at the Farm Level Using Landsat 
TM and Agrometeorological Data. 
N90-21439/6/GAR 050,462 
Monitoring Vegetation of Brazil: Potentialities of Multi- 
Sensors Approach 
N90-21451/1/GAR 052,575 
LANDSCAPING 


Potential responses of landscape boundaries to global 


environmental change. 
DE90008568/GAR 052,171 


LANGMUIR WAVES 
Solar Flares and Dynamics of Langmuir Waves in Cur- 
lasmas. 


rent 
050,526 


052,382 
053,271 


053,294 


-Carrying Pla: 
N90-21710/0/GAR 
LANGUAGE PROGRAMMING 


ign of BOOSTER: A Parallel Programmi . 
PBS0-250804/GAR - ™ Largertso 


Syntax Definition Formalism SDF: Reference Manual. 
PB90-251760/GAR 051,039 


Combining Rule-Based and Procedural Programming in 


the XC and XE Programming Languages. 
PB90-255886/GAR 051,048 


LANGUAGE RECOGNITION 
Fast Parallel Ri nizer. 
PB90-250911/GA 


LANTHANUM CUPRATES 
Magnetic properties of three-dimensional Hubbard-sigma 
DE90777711/GAR 053,023 


LARGE HADRON COLLIDER 
Computing and data handling requirements for SSC and 


LHC experiments. 
DE90010310/GAR 053,079 


LARGE SCALE INTEGRATION 


Design and Fabrication of GaAs Mask Programmabie 
Functions and Logic Array. Addendum. 
AD-A222 598/5/GAR 051,170 


LARGE SPACE STRUCTURES 
Hierarchical ‘coach to large space structure control. 
DE90010681/GAR 053,248 


NASA/DOD Controls-Structures Interaction Technology 


1989. 
N90-21062/6/GAR 053,206 


Pacoss Program Status and Results. 
N90-21065/9/GAR 053,207 


Controlled Multibody Dynamics Simulation for Large 
Space Structures. 

N90-21068/3/GAR 053,209 
Nonlinear and Distributed Parameter Models of the Mini- 
Mast Truss. 

N90-21070/9/GAR 053,210 
Optimization of the Structural and Control System for Lss 
with Reduced-Order Model. 

N90-21075/8/GAR 053,215 


Survey of Experiments and Experimental Facilities for 
Active Control of Flexible Structures. 
N90-21079/0/GAR 053,219 


teen tse Weight Offload System for Ground Test of 
Structures. 


N90-21081/6/GAR 053,233 
Controls, , and Structures Experiment in 
Space (CASES). 

N90-21085/7/GAR 053,223 
LACE Flight Dynamics Experiment. 
N90-21086/5/GAR 


Space Truss Zero Gravity Dynamics. 
N90-21087/3/GAR 053,252 


CSI Technology Validation on an LSS Ground Experiment 


Facility. 
N90-21089/9/GAR 053,234 


Initial Operational Capability of the Astrex Large Space 
Structures Test Bed. enue 


051,031 


053,251 


N90-21091/5/GAR 
In-House Experiments in Large Space Structures at the 
Air Force Wright Aeronautical Laboratories Flight Dynam- 
ics Laboratory. 

N90-21092/3/GAR 053,224 
—— Some A a, for Large High Precision 


NSO21096. 096/4/GAR GAR 053,255 


LASER APPLICATIONS 
Some Recent Applications of Laser Ultrasound to the 
Characterisation of Materials. 
N90-21374/5/GAR 051,838 


LATTICE DESIGN 


LASER BEAMS 
DURIP - Instrumentation for Laser Switched Power 


LINAC. 
AD-A222 629/8/GAR 053,047 


LASER CAVITIES 


Limits Imposed by Spatial Hole Burning on the Single- 
Mode Operation of Standing-Wave Laser Cavities. 
AD-A222 720/5/GAR 052,912 


LASER INDUCED FLUORESCENCE 


Laser Induced IR Fluorescence Spectra of Simulant 
Chemical Threat and Exhaust Vapors. 
as 596/9/GAR 


050,754 
Studies of Selected 
and 


AD-A222 622/3/GAR 


pwr | of lons and Their Ciusters. 
AD-A223 109/0/GAR 


LASER MATERIALS 
Materials for high aver: power lasers. 
DE90010744/GAR _ 052,927 


Development of a large scale Nd:YAG growth process. 
DE90010746/GAR - 052,928 
LASER-PRODUCED PLASMA 

Numerical Simulation of Laser-Induced Plasmas with a 


Particle k 
PB90-250309/GAR 052,975 
LASER PUMPING 


Diode Laser Pumped Single Mode 1.3 microns Nd: YALO 


Microlaser. 
AD-A223 036/5/GAR 052,920 
LASER RANGE FINDING 
Laser camera modeling. 
DE90008220/GAR 
LASER TARGET INTERACTIONS 
So by Pains of ot Die con Interaction Process- 
lh-Speed nostic Techniques. 
PRo-25031T GAR 053,177 


LASER TARGETS 
Status of target physics for inertial confinement fusion: 
eo a 
November 14-17, 1988. 
052,602 


052,863 


MD on 
5290008221/GAR 
LASER WRITERS 
og Coordinate Laser Writer for Binary Optics Fabrica- 
AD-A222 827/8/GAR 051,833 


LASERS 
Limits Imposed by Spatial Hole Burning on the Single- 
Mode Operation of Standing-Wave Laser Cavities. 
AD-A222 720/5/GAR 052,912 
Bimanes (1, ene 3.0)Octadiendiones). Laser 


Activity in syn-Bimanes. 
AD-A222 800/5/GAR 050,727 


eee saa 
— 025/8/GAR 052,919 


High Pulse Ei ada 
AD-A223 075/3/GAR 


camera modeling. 


Laser 
DE90008220/GAR 052,863 


MIT short-wavelength laser project. Progress report, May 
15, 1989-January 1, 1990. 
DE90008975/GAR 052,923 


Multichip packaging technology with laser-patterned inter- 
inects, 


coni = 
DE90010743/GAR 051,182 


Modeling laser ignition of and pyrotechnics: 
Effects and characterization of radiative transfer. 
DE90011052/GAR 052,845 


Research Programs in Aeronautical — Solid 
State Physics, and Materials — at Technion-israel 
Institute of Technology, Haifa, Israel. 

N90-21720/9/GAR 050,416 
Formation of Dielectric Thin Films Using Laser Sputter- 
ing. 

P890-251521/GAR 051,191 


High-Resolution Laser Encoder and High Accuracy Index 
Unit as tions of Laser Encoder. 
PB90-251539/GAR 051,835 


LASL 
Los Alamos Critical Experiments Facility 1989 program 
review. 
DE90008213/GAR 052,757 
LATCHES 


Design and i pete Elements. 
AD-A223 095/1/GAR 


LATENT HEAT STORAGE 
Latent Thermal Energy Storage Using Form-Stable High 


i an 
PB90-250663/GAR 051,333 


LATTICE DESIGN 
Optimality of a New Class of Adjusted Orthogonal De- 


P890.253022/GAR 052,105 
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050,953 





LAUNCH VEHICLES 
Advanced Launch System (ALS): Electrical Actuation and 
Power Systems | Operability and Cost Picture. 
N90-21271/3/GAR 


053,236 
LAW ENFORCEMENT 
pry Guard Drug interdiction Mission: A Circumven- 


tion of Posse Comitatus. 
AD-A222 923/5/GAR 050,581 


AFLC ECAMP experience: How it was done and lessons 
learned. 


DE90010099/GAR 


LAWRENCE LIVERMORE LABORATORY 
LLNL/UC AMS facility and research program. 
DE90010864/GAR 


New LLNL AMS ter. 
DE90010868/GA\ 

LAYERS 
DSL characterization of the solar cell structures obtained 


by ion implantation. 

DE90786138/GAR 051,373 
LEACHATES 

Chemical equilibria model analysis of Hope Creek east- 

ern oil shale lysimeter leachate data. 

DE90000457/GAR 051,739 


LEACHING 


Opzet en inrichting databestand u' ee 
and tion of the database UITL ). 
DE90786197/GAR 


LEAD 
Concentrations of metals in Norton Sound seawater sam- 
Se 1989. jiecinies 


051,741 


053,111 


053,113 


s. (Design 
051,565 


90010857/GAR 


LEAD 210 
Study of the global distributions of atmospheric radionu- 
clides. Final ess report. 
DE90010749/GAR 051,514 
LEAD-ACID BATTERIES 
yo of ultracapacitors in electric vehicle propul- 


sion systems. 
DE90010884/GAR 051,210 


Laboratory testing of chloride 3ET205 6 volt traction bat- 


tery. 
DE8001 0926/GAR 051,213 


Laboratory testing of GNB switch 12 volt SLI battery. 
DE90010930/GAl 051,215 
LEAD ALLOYS 
Analysis of the System lron-Lead-Zinc. 


Thermodynamic 
PB90-250010/GAR 052,029 


LEAD BASE ALLOYS 
Strukturmechanische Untersuchungen am 12% Cr-Stahl 
X 18CrMoVNb 12 1 (1.4914) im fluessigen Pb-17Li-Eutek- 
mechanical 


tikum. (Structural studies on the 12% Cr-steel 
X 18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eutecti- 


cum). 
TIB/B90-81203/GAR 051,967 


LEAD POISONING 
Lead Poisoning: The Invisible Disease. 
PB90-245093/GAR 

LEADERSHIP 
Important Differences between Successful and Unsuc- 
cessful Senior Allied Army Combat Leaders. janine 


052,287 


AD-A222 779/1/GAR 
Mine Run Campaign--An Operational Analysis of Major 
General George G. Meade. 

AD-A222 913/6/GAR 052,375 
Successful Wartime Senior Leadership. 
AD-A222 922/7/GAR 


LEADERSHIP TRAINING 
George C. Marshall: A Study in Mentorship. 
AD-A222 859/1/GAR 


Professional Ethics: Leader's Business. 
AD-A222 920/1/GAR 052,334 
Building on Self Strength (The Boss Approach to Leader 


Development). 

AD-A222 942/5/GAR 052,336 
LEADING EDGES 

Comparison between the Null-Collision and Time-Counter 

Direct-Simulation Monte Carlo Methods: Leading Edge 

PB90-255704/GAR 050,374 
LEAKS 

Gamma-ray and neutron leakage spectra calculated for 

unshieled reactors. 

DE90010199/GAR 052,759 
LEARNING 


052,377 


052,325 


Psychosocial Risk Factors for Upper Respiratory Infec- 
tions: Effects of Upper oy lliness on Academic 
Performance in U.S. Navy Basic Training. 

AD-A223 190/0/GAR 052,142 


Individual Differences in Learning from an Intelligent Dis- 
Smithtown. 


covery World: 

AD-A223 264/3/GAR 050,583 

Apprentissage Moteur et Fonction Cerebelleuse (Cerebel- 

lar Function and Learning of Motor Function). 

PB90-252156/GAR 052,222 
LEAST SQUARES METHOD 

Conjugate Gradient Methods for Constrained Least 

Squares Problems. 
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AD-A222 706/4/GAR 


LECTINS 
Hydroxyproline-rich glycoproteins of the plant cell wall. 
Progress report, June 1989-June 1990. 
DE90010960/GAR 052,130 
LEGISLATION 
peer 4 Contamination: New State ae. Regulat- 
Liability for Agricultural Chemicals in Groundwater. 
P 90-256629/GAR 050,589 
LENTILS 
Lentil production in western Canada. 
MIC-90-03563/GAR 
LESSONS LEARNED 
Lessons Learning - the Army System. 
AD-A222 929/2/GAR 
LEUKEMIA 
Expert systems for flow cytometry data analysis: A pre- 


limi eport. 
DE90010619/GAR 052,133 


LEUKOCYTES 

Trehalose Dimycolate Enhances Resistance to Infection 

in Neutropenic Animals. 

AD-A222 673/6/GAR 
LEVEES 

Waimea River Sedimentation Study, Kauai, Hawaii. 

AD-A223 186/8/GAR 052,480 
LEVELING 

Effect of Leveling Coatings on the Atomic Oxygen Dura- 

bility of Solar Concentrator Surfaces. 

N90-21110/3/GAR 053,228 
LIBRARIES 

MINISIS Users’ Group, Meeting: Proceedings. 

MIC-90-03208/GAR 051,802 

Hypercluster Parallel Processing Library User’s Manual. 

N90-21552/6/GAR 051,023 
LIFE CYCLE CONSUMPTION MODELS 

Method to Construct Moments in the Multi-Good Life 

cle Consumption Model. 
050,704 


052,046 


050,473 


052,335 


052,135 


PB90-249236/GAR 


LIFE CYCLE COSTS 
Systems E =", Guide. 
AD-A223 168/6/GAI 
LIFE (DURABILITY) 
Effect of KOH Concentration on LEO Cycle Life of IPV 
Nickel-Hydrogen Flight Battery Celis. 
N90-21116/0/GAR 051,218 
LIFE SCIENCES 
USSR Space Life Sciences Digest, Issue 26. 
N90-21513/8/GAR 
LIFE SUPPORT SYSTEMS 
Development of Membrane Process for Carbon Dioxide 
Separation from Diving Atmosphere. 
AD-A222 606/6/GAR 050,619 


Aircrew Life Su Systems Enhancement. 
AD-A222 626/4/GAR 050,629 


Evaluation of Paracel Transportable Recompression 
Chamber System. 
AD-A223 038/1/GAR 050,623 


LIFT DRAG RATIO 
as Tradeoff Study of the Scissor Wing Config- 


N90-20965/ 1/GAR 050,345 


LIGHT 


Melatonin, Light and Circadian Cycles. 
AD-A223 196/7/GAR 


LIGHT GAS GUNS 
Light gas gun system for launching building materia! into 
low earth orbit. 
DE90010745/GAR 053,232 
LIGHT SCATTERING 
Diffusion of Light in Turbid Material. 
AD-A222 780/9/GAR 052,914 


Experimental and Theoretical Studies on Enhanced 
Backscattering from Scatterers and Rough Surfaces. 
AD-A222 789/0/GAR 052,915 


Backscattering Enhancement by Randomly Distributed 
Particles 


Very Large : 
AD-A222 790/8/GAR 052,916 


Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. 
AD-A223 103/3/GAR 050,824 


Determinations of Molecular Weight and Molecular 

Weight Distribution of High Polymers by the Rheological 

Properties. 

N90-21180/6/GAR 050,841 
LIGHT SOURCES 

—_ Produced Plasma X-ray Ultraviolet (XUV) Radiation 

rce. 

PB90-254392 052,935 

LIGHTING 
ighti ics. 

Mic-90-09817/GAR 
LIGHTNING 

Evaluation of Correlations Meas- 


between Meteorological 
urements and Observations of Lightning Activity Using 
Artificial Neural Systems. 


052,351 


053,268 


052,218 


050,639 


AD-A222 659/5/GAR 


DOPLIGHT ‘87 Project Summary. 

PB90-253584/GAR 
LIGHTNING ARRESTERS 

poe age of MOV and SiC arresters to steep-front 


er duration current pulses. 
OE8000872/GAR 051,228 


LIGHTNING PROTECTION 
Aircraft Lightning Protection Handbook. 
AD-A222 716/3/GAR 


LIGNIN 
Conversion of acetic acid to methane by thermophiles. 
Progress report, May 15, 1985-May 15, 1990. 
DE90010993/GAR 051,278 


LIGNITE 

Simultaneous SOx/NOx control. Technical report, April 1, 
1987-March 31, 1988 including Quarterly technical 
Pr ress report, January-March 1988. 

11404/GAR 051,421 
Advanced processes for premium low-rank coal/water 
fuel production. Annual technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 


—. January-March 1988. 
DE90011405/GAR 051,282 


050,551 


050,577 


050,385 


LIME 


Evaluation of hydrated lime as an anti-stripping agent in 
the hot-mix recycling of a badly stripped pavement. 
MIC-90-03537/GAR 050,861 


LIMESTONE 
Transport studies of radon in limestone underlying 
houses. 
DE90009238/GAR 051,504 
LIMITED WARFARE 
—— Force Concept for Low Intensity Conflict. (Final 
leport). 
AD-A223 141/3/GAR 052,385 


LIMITERS 


Modeling of runaway electron damage for the design of 
tokamak plasma facing components. 
DE90008237/GAR 052,604 


LINE OF SIGHT 
Effects of Field-of-View Sizes on Pop-Up Weapons Deliv- 
AD-A223 018/3/GAR 050,622 


LINE SPECTRA 
Zones of Feasibility for Retrieval of Surface Pressure 
from Observations of Absorption in the a Band of 


Oxygen. 
NOOe1 495/8/GAR 050,573 


LINEAR ACCELERATORS 


DURIP - Instrumentation for Laser Switched Power 


LINAC. 
AD-A222 629/8/GAR 053,047 


Status of and pbe scmsee | experience with the University of 

Washington ‘conducting booster linac. 

DE90010490/¢ AR 053,085 
LINEAR ALGEBRA 

Applied Mathematical Modules for Use in a Linear Alge- 


bra Service Course. 
AD-A222 814/6/GAR 052,048 
LINEAR COLLIDERS 
Need for the next linear collider. 
DE90010176/GAR 
LINEAR EVOLUTION EQUATIONS 
Resolvent Conditions and Stability Estimates. 
PB90-255811/GAR 


LINEAR PROGRAMMING 
Distributed Computation for Linear Programming Prob- 
lems Satisfying a Certain Diagonal Dominance Condition. 
AD-A222 831/0/GAR 052,076 
Potential Reduction Variant of Renegar’s Short-Step 
Path-Following Method for Linear Programming. 
PB90-250903/GAR 052,080 
LINEAR SYSTEMS 
Relaxed and Stabilized Incomplete Factorizations for 
Non-Seif-Adjoint Linear Systems. po 


053,067 


052,072 


AD-A222 788/2/GAR 


Stochastic Robustness of Linear Control Systems. 
N90-20941/2/GAR 050,409 


LINERS 
— Mountain Project: Preliminary shaft liner design cri- 


and methodology guide. 
DE90010168/GAR 052,653 


LINES (GEOMETRY) 

Metoder foer Beraekning av Kortaste Vaegen Mellan Tva 
Punkter i Planet Med Haensyn till Hinder i Form av Dis- 
junkta, Enkelt Slutna Polygoner: En Litteraturoeversikt 
(Methods for Computing the Shortest Path between Two 
Points in the Plane with Respect to Obstacles in the 
Shape of Disjoint, Simple Polygons: A Literature Survey). 

PB90-252917/GAR 052,859 


LINGCOD 
Hook and line survey of Lingcod Ophiodon elongatus 
stocks in the Gulf Islands region (MSA 17) of the Strait of 


Georgia, 1985 to 1988. 
MIC- 03436/ GAR 050,497 





a Ophiodon elongatus. 

90-03548/GAR 

LININGS 
een ante: Liner Materials 


N90 16577 
NOO21 165 7/GAR 
LIPIDS 
Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 
LIPOPOLYSACCHARIDES 
Effects of Bacterial Lipopolysaccharide and Calmodulin 
on Ca(2+ )-ATPase and Calcium in Human Natural Killer 
a Studied by a Combined Technique of Immunoelec- 
tron Microscopy and Ultracytochemistry. 
AD-A222 961/5/GAR 
LIQUEFIED NATURAL GAS 
Daten- und Faktenbank Phase: 
bericht. (Numerical and factual 
libria. Conclusion L 
DE90785015/GAR 
LIQUID CHROMATOGRAPHY 
Determinations of Molecular Weight and Molecular 
br Distribution of High Polymers by the Rheological 


Properties. 
N90-21180/6/GAR 050,841 


LIQUID COLUMN CHROMATOGRAPHY 
Fundamental studies with a monodisperse aerosol-based 
liquid _chromatography/mass spectrometry interface 
(MAGIC-LC/MS), Progress report, September 1, 1985- 
November 30, 1989. 
DE90010667/GAR 050,716 
Installation of a HPLC System for Radwaste Control. 
PB90-251042/GAR 052,690 
LIQUID CRYSTALS 
Liquid Crystalline Polymers. 
AD-A223 253/6/GAR 050,836 
Liquid crystal coatings for surface shear stress visualiza- 
tion in hypersonic flows. 
DE90010846/GAR 052,894 
LIQUID FLOW 
Studies of the analyte-carrier interface in flow injection 
analysis. Project report, June 1, 1987-December 1, 1989. 
DE90010811/GAR 050,717 
LIQUID GUN PROPELLANTS 
Comparison between Experiment and Simulation ¥ Con- 
= VIC Regenerative Liquid Propellant Guns. 2. 105 


AD-A222 588/6/GAR 052,860 


LIQUID HELIUM 2 
Basg Thermomechanical Pump Helium 2 Transfer Tests. 
N90-21097/2/GAR 053,266 

LIQUID IMMERSION TESTS 
Thermal Responses Duri 
Comparisons of Rest and 


sion. 
AD-A222 937/5/GAR 


LIQUID INJECTION 
Liquid Transfer Cryogenic Test Facility: Initial Hydrogen 
and Nitrogen No-Vent Fill Data. 
N90-21295/2/GAR 052,901 
LIQUID-METAL MHD GENERATORS 
Direct conversion technology. Annual summary report CY 
1989: h saad Conversion and Utilization Technologies 


Program. 
DE90010057/GAR 


LIQUID OXYGEN 
per ition of Fluid Dynamic Performance of LE-7 


Liquid igen Pump. 
PB90-255738/GAR 050,924 


LIQUID PROPELLANT ROCKET ENGINES 
Numerical Simulation Model for Hydrazine Attitude Con- 
trol Thrusters. Part 1: Model Description. 
N90-21115/2/GAR 050,921 
ag SCINTILLATION DETECTORS 
cere ecge be envelope for a moving neutron detector. 
DESO! 0285/ 052,638 
LIQUID SCINTILLATORS 
Rapid determination of plutonium content on filters and 
smears using Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 
LIQUID-SOLID INTERFACES 
Structure of the Electric Double Layer. 
AD-A222 761/9/GAR 050,766 
Exact Results for the Structured Liquid-Solid Interface. 
AD-A222 762/7/GAR 050,767 


Chemical Structure and Kinetics at Liquid/Solid Inter- 


faces. 
AD-A222 766/8/GAR 050,769 


Variable Length-Scale Studies at Interfaces with X-Ray 

Standing Waves. 

AD- 043/1/GAR 050,780 
LIQUID WASTES 

West Valley Demonstration Project annual report to Con- 


ress. 
BE9001 0336/GAR 052,661 


LIQUIDS 
Evaluation of the Quality of Atomization, Obtained during 
= Ultrasonic Dispersion of Liquids and Melts--Transla- 


050,501 


051,295 


052,114 


leichgewichte. Schluss- 
tabase on phase equi- 


051,286 


Extended Water Immersion: 
xercise, and Levels of Immer- 


052,253 


051,317 


KEYWORD INDEX 


AD-A223 115/7/GAR 


Perfluorocarbon tracer transport and dispersion experi- 
ment in the North Sea Ekofisk oil field. Revision. 
DE90011000/GAR 052,457 


Double wavelength interferometer for the study of heat 
and mass transfer in double diffusive systems. 
DE90011431/GAR 051,791 


Properties of a Soft-Sphere Liquid from Non-Newtonian 
Molecular Dynamics. 
053,184 


050,785 


PB90-254707 


Ergodic feengunan | in Liquids and Glasses. 
PB90-2548 


LITHIUM 
Al-Li Alloys Developed by Pechiney. 
AD-P005 922/0/GAR 051,994 


Microstructure and Properties of Aluminum-Lithium 


=. 
AD-P005 923/8/GAR 051,995 
—_— of Test-Articles from Al-Li 2091 for Fokker 


AD-P00S 930/3/GAR 050,388 


Fabrication Characteristics of 8090 Alloy. 
AD-P005 931/1/GAR 
LITHIUM ALLOYS 
Fracture Toughness and Failure Mechanisms in Commer- 
cial 2091 A1-Li Sheet at Cryogenic Temperatures. 
051,988 


053,186 


052,000 


AD-A222 803/9/GAR 


Fatigue Properties of Al-Li Alloys. 
AD-P005 924/6/GAR 051,996 


Corrosion and Stress Corrosion of Aluminum-Lithium 


Alloys. 
{AD-P005 925/3/GAR 051,943 


Investigation on Sheet Material of 8090 and 2091 Alumi- 
num-Lithium Alloy. 
AD-P005 926/ 1/GAR 


Aluminum Lithium Alloys for Navy Aircraft. 
pone 927/9/GAR 


ue and Fracture Behavior of a PM AI-Li Alloy. 
AD. 5 929/5/GAR 051,999 


Point of View of a Civil Aircraft Manufacturer on Al-Li 


Alloy. 
AD-P005 933/7/GAR 050,389 
Uses and Properties of Al-Li on the New EH101 Helicop- 


ter. 
AD-P005 934/5/GAR 050,390 


Aluminum-Lithium: Application of Plate and Sheet to 
Fighter Aircraft. 
-P005 935/2/GAR 050,391 


Current Status of the Application of Conventional Alumi- 
num-Lithium Alloys and the Potential for Future Develop- 
ments. 

AD-P005 936/0/GAR 052,002 
Electronic structure and phase stability properties of Al-Li 


alloys. 
58001 0632/GAR 052,009 


Strukturmechanische Untersuchungen am 12% Cr-Stahl 
X 18CrMoVNb 12 1 (1.4914) im fluessigen Pb-17Li-Eutek- 
tikum. (Structural mechanical studies on the 12% Cr-steel 
X 18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eutecti- 
cum). 

TIB/B90-81203/GAR 051,967 


LITHOGRAPHY 
pray nt Oxides as A att Materiais for 193-nm Ex- 
AD Ago 74 743/7/' ag 051,194 
Development of aavteile lasers for xuv projection li- 


raphy. 

Beso 0566/GAR 052,926 

LITHOTRIPSY 
Study of Lithotripsy by Micro-Explosion. 
PB90-251331/GAR 

LIVER NEOPLASMS 
Etude Moleculaire de I’Induction du Cancer Primitif du 
Foie par le Virus de I’Hepatite B (Molecular Study of the 
= of Early-Stage Liver Cancer by the Hepatitis B. 


rus). 
PB90-252206/ GAR 052,169 


LIVESTOCK 
Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
yo 1990. Featuring: Korea Beef Imports; Trade Data: 


january-April. 
B90. 257502/GAR 050,700 


LMFBR TYPE REACTORS 
Run-beyond-clad-breach oxide testing in EBR-2. 
DE90009701/GAR 052,743 


Neutronic and fuel cycle performance of interchangeable 
3500 MWth metal and oxide fueled LMRs. 
DE90009711/GAR 052,744 


Method for pressure-pulse suppression in fluid-filled 
or 
052,695 


051,997 


050,387 


052,153 


ping. 
5E90010408/GAR 
Transient and static mechanical properties of D9 fuel pin 
cladding and duct material irradiated to high fluence. 
DE90010856/GAR 052,749 
Reference site selection report for the advanced liquid 
metal reactor at the Idaho National Engineering Labora- 
tory. 


LOGISTICS SUPPORT 


DE90010936/GAR 052,705 
Advanced Liquid Metal Reactor site selection criteria 
re 

DE90010937/GAR 052,706 


Experiments and analysis for large conventional fast re- 

actors in ZPPR-18/19. 

DE90011153/GAR 052,768 
LOAD CELLS 

Reliability of Pressure 2 to Measure Traffic-induced 

Stress in the T I Interface. 

PB90-252792/GAR 052,597 
LOANS 

Record Description in MDRM Order for the Call and 

Income, March 1990. Data Tape Documentation 

PB90-234956/GAR * 050,669 
LOBSTERS 


Growth and movement of Homarus Americanus on the 
outer coast of Nova Scotia. 
MIC-90-03219/GAR 050,485 


LOCAL GOVERNMENT 
GNATS Into foe gree State and Local Governments and 
Local Groups Become a Power in National 
Security pono 
AD-A223 026/6/GAI 
LOCAL TAXATION 
— water rates in Canada, 1986: Current practices 
and prices. 
MIC-90-03098/GAR 053,198 
LOCKS (WATERWAYS) 
Finite Element Study of Tieback Wall for Bonneville Navi- 
— Lock. 
D-A223 077/9/GAR 050,849 
LOCUSTA MIGRATORIA 
Octopamine and Serotonin in the Brain-Corpus Cardia- 
cum Axis of the Locust (Octopamine en Serotonin in de 
H ee Cardiacum-as van de Afrikaanse Treks- 
in 1 
Pg 240090/GAR 
LOCUSTS 


050,614 


052,126 


of Locusts. Special Report. 
PB90-254103/GAR 
LOFT REACTOR 
Highlights of the OECD LOFT LP-FP-2 experiment includ- 
ing ee So fission — chemistry, and 
transient fissi r 
DE90010916/GAR 051,522 


Assessment of RELAP5/MOD2, Cycle 36.04 against 
LOFT Small Break Experiment L3-6. 
NUREG/IA-0033/GAR 052,727 
LOG PERIODIC ANTENNAS 
Testing of Planar Antenna Array. 
PB90-253840/GAR 
LOGIC CIRCUITS 


Design and Fabrication of GaAs Mask Programmable 
Functions and Li Array. Addendum. — 


AD-A222 598/5/GAR 
Design and Analysis of Multiple-Storage Elements. 
AD-A223 095/1/GAR 050,953 


LOGIC PROGRAMMING 
Ordinals of Logic Programs. 


052,202 


051,111 


Downward Closure 
PB90-251703/GAR 


LOGISTICS 
Coast Guard Mobilization Logistics, How Can a Capability 


051,035 


be Developed. 
AD-A222 778/3/GAR 052,318 
Medical Simulation Model to Compare SAMMS Inventory 
a with the Average Requisition Quantity Inventory 
AD-AS23 222/1/GAR 052,355 
LOGISTICS MANAGEMENT 
Surface bey Air —_—— Analysis (Automatic 
AD-AS22 661/1/GAR 052,307 
National Defense Stockpile Program. Phase 1. Develop- 
ment and Ai 
052,317 


AD-A222 738/7/GAR 
ony he Bank (DIDB). 1990 Data Dictionary. 


DLA Int 
AD-A222 e20a/GAR 052,321 


Techni 
Depot System in the 21st Century. 
AD-A222 914/4/GAR 052,332 


. jay Improvements Needed in the Aircraft 
y it P ; 
AD-A223 140/5/GAR 052,349 


Ab Age 108/6/GAR en 052,351 
Commission on Merchant Marine and Defense, A Person- 


al Assessment. 

AD-A223 178/5/GAR 052,352 
DOD Postal and Equipment Catalog, April 1990. 
PB90-253162/ 052,361 


LOGISTICS SUPPORT 
Relati fer-Aided Acquisition and 


Logistics Support (CALS) and Concurrent E: 
AD-A222 714/8/GAR . 059-914 
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Sealift Dilemma...is Not the Decline but The Inability to 


AD AS22 794/0/GAR 052,319 
Training Systems for Maintenance (TRANSFORM) User's 


AD-A222 982/1/GAR 052,342 


Los a and Long Beach Harbors Model Enhance- 

. Tidal Circulation Prototype Data Collection 
Effort. Vi ume 1. Main Text and Appendixes A Ih C. 
AD-A223 127/2/GAR 781 


Los Angeles and L Beach Harbors Model Enhance- 
ment m. Tidal Circulation Prototype Data Collection 


Effort. Volume 3. — J. 

AD-A223 128/0/GAI 052,782 
Los Angeles and Long Beach Harbors Model Enhance- 
ment oe Circulation ee Data Collection 


Effort. Vi — D through |. 
AD-A223 263/5/GA\ 052,783 


TRANSPORT 
Technical Committee for the Long-Range Transport of 
A Pollutants in Western and Northern Canada: 


report 1987. 
MIC-90-03742/GAR 051,437 


LONG TERM EFFECTS 
Assembly of radioisotope power systems at Westing- 
house Hanford Company. 
DE90010851/GAR 052,635 
Long-term stability of solid standards for radiochemical 


DE90010948/GAR 051,523 
Ecological — ing for and base metal mining 
tions in ~~ LA A Final report. 
IC-90-03268/GAR 051, 
LONGWALL MINING 


u 


Beruecksichtigung 

lotprojekt der Bab Ls Lippe. (Remote control and safety in 
mineworks, illustrated by a pilot project of BAG Lippe). 
DE90784799/GAR 052,519 


LORAN C 
Sole Means ——— and Integrity Through Hybrid 
LORAN-C and NACSTAR GPS. 
N90-20933/9/GAR 053,289 
LOS ANGELES (CALIFORNIA) 
Los Angeles and Long Beach Harbors Model Enhance- 
ment . Tidal Circulation Prototype Data Collection 
Effort. Volume 1. Main Text and Appendixes A through C. 
AD-A223 127/2/GAR 052,781 
Los Angeles and Li Beach Harbors Mode! Enhance- 
. Tidal Circulation Prototype Data Collection 
Effort. Volume 3. ix J. 
AD-A223 128/0/GAI 052,782 
Los Angeles and Long Beach Harbors Model Enhance- 
ment am: Tidal Circulation Prototype Data Collection 
Effort. Volume 2. Appendixes D through I. 
AD-A223 263/5/GAR 052,783 
LOS ANGELES HARBOR 
Los Angeles and Long Beach Harbors Model Enhance- 
ment . Tidal Circulation Prototype Data Collection 
Effort. Vi 1. Main Text and Appendixes A — C. 
AD-A223 127/2/GAR 052,781 
Los Angeles and Long Beach Harbors Model Enhance- 
ment . Tidal Circulation Prototype Data Collection 
Effort. Vi 3. J. 
AD-A223 128/0/GAI 052,782 
Los Angeles and Beach Harbors Model Enhance- 
ment : Tidal Circulation Prototype Data Collection 


Effort. Volume 2. — es D through |. 
AD-A223 263/5/' 052,783 


LOSS OF COOLANT 
Development of a PIRT for a postulated double-ended 
gull bre break in a production reactor. 
9001 0062/GAR 052,765 


Ranking si phenomena in physical 
DE9001 /GAR a 052, 766 


Assessment of RELAP5/MOD2, Cycle 36.04 against 
LOFT Small Break _—— L3-6. 
NUREG/IA-0033/GA 052,727 
LOST CIRCULATION 
Lost circulation tech 
DE90009742/GAR 
LOW ALLOY STEELS 
Statistical Treatment of Slow Strain Rate Data for As- 
sessment of Hydrogen Embrittlement in Low Alloy High 


Steel. 
AD Abe? 732/0/GAR 051,939 


ee ee ae om 


ERATL-90/07/GAR 051,964 


LOW-LEVEL RADIOACTIVE WASTES 
monitoring system for a solid low-level ra- 
eS a pit at ‘oe Alamos National Laboratory, 
Area 54, Area G. 
E80010573/GAR 051,510 


Treatment and destruction of hazardous chemical 
DE90010688/GAR 051,556 


Low-level waste Programs. Foreign trip 
report, April 20-May 1, 1 
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nology development projects. 
051,299 


KEYWORD INDEX 


DE90010813/GAR 052,670 
Proceedings of the US Department of eS Office of 
Environmental Restoration and Waste Management 
waste reduction workshop 4. 

DE90010826/GAR 052,671 
Geohydrology of the 218-W-5 Burial Ground, 200-West 
Area, Hanford Site. 
DE90010853/GAR 052,672 
Results of field testing of waste forms using lysimeters. 
DE90010905/GAR 051,520 


Some Wasteform Lysimeter Program wasteform charac- 
eristics. 


E9001 1302/GAR 051,533 


BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 


ef Assessment Methodology for Low-Level 


Waste Facil 
NUREG/GR-5532/ GAR 052,689 


installation of a HPLC System for Radwaste Control. 

PB90-251042/GAR 052,690 
LOW TEMPERATURE 

Fracture Toughness and Failure Mechanisms in Commer- 

cial 2091 A1-Li Sheet at Cryogenic Temperatures. 

AD-A222 803/9/GAR 051,988 
LOW TEMPERATURE TESTS 

Bond Stress-Slip Relationship at Very Low Temperatures. 

Part 1. Experimental Results. 

PB90-247867/GAR 050,856 
LOW VISIBILITY 

Modified Touchdown Zone Lighting. 

N90-21042/8/GAR 
LUBRICANTS 

Influence of the Deposition Conditions on Radiofrequency 

Magnetron Sputtered MoS2 Films. 

N90-21210/1/GAR 050,742 

Lubrication Characteristics of Rolling Bearings Lubricated 

7 Self-Lubricating Composite Retainers. Part 1. Selec- 

of Bearings for Earth Sensors. 

PHB6 286720) GAR 053,261 
LUBRICATION 

Lubrication Characteristics of Rolling Bearings Lubricated 

by eee Composite Retainers. Part 1. Selec- 

of Bearings for Earth Sensors. 

PHo0-258720/ GAR 053,261 

LUMINANCE 
ighting ergonomics. 
MIC-90-0: 17/GAR 

LUNAR RANGEFINDING 

Apollo Retroreflector Arrays Revisited: A Lunar Beaconed 


Arrary. 
PB90-254525 053,202 


LUTETIUM 175 TARGET 
Niveauschema von (176) Lu und dessen Bedeutung in 
der s-Prozess Nukleosynthese. (Level scheme of (176) 
Lu and its importance for s-process nucleosynthesis). 
TIB/B90-81206/GAR 053,191 
LUTETIUM 176 
Niveauschema von (176) Lu und dessen Bedeutung in 
der s-Prozess Nukleosynthese. (Level scheme of (176) 
Lu and its importance for s-process nucleosynthesis). 
TIB/B90-81206/GAR 053,191 
LYMPHOCYTE TRANSFORMATION 
CD28 Ligation in T-Cell Activation: Evidence for Two 
ne Transduction Pathways. 
AD-A222 963/1/GAR 052,116 


Reciprocal Expression of Human ETS1 and ETS2 Genes 
during T-Cell Activation: Regulatory Role for the Protoon- 


cogene ETS1. 
AD-A222 964/9/GAR 052,160 


LYSIMETERS 
Field Lysimeter Test Facility: Second year (FY 1989) test 


results. 
DE9001 nin ai 051,517 


Die Lysimeteran des Oesterreichischen Forschui 
Ss — of the Austrian 


search Ce 
PB90-251 059/ — 051,544 


LYSOZYME 
Production and Engineeri 4 Human Lysozyme Using 
Recombinant DNA Techniques me 
PB90-251273/GAR 052,168 


MACCS _ AIR COMMAND AND CONTROL 


SYSTEMS) 
Marine Air Command and Control Systems: Past, 
Present, and Future Role in Support of Marine Air- 
Ground Task Force tions in Low Intensity Conflict. 


AD-A222 924/3/GAR 052,378 


MACH-ZEHNDER INTERFEROMETER 
Double wavelength interferometer for the study of heat 
and mass transfer in double diffusive systems. 
DE90011431/GAR 051,791 

MACHINE DESCRIPTION LANGUAGE 
Machine Language DELTA. 
PB90-254004/GAR 


MACHINE LEARNING 
Rule-Based Mechanisms 
Adaptive Flight Control. 


053,294 


050,639 


051,045 


of Learning for Intelligent 


N90-20939/6/GAR 


MACHINE ORIENTED LANGUAGES 
Machine ae Language DELTA. 
PB90-254004/ 

MACHINE TOOLS 
Development of 5-Axis Controlled Machining Center. 
PB90-250606/GAR 051,858 

MACHINE TRANSLATION 
Japanese to English Machine Translation: Report of a 
Symposium. Held in Washington, DC., on December 7, 


1989. 
PB90-261447/GAR 050,590 


MACHINERY 
Census of Manufactures, 1987. Industry Series: General 
Industrial Machinery and Equipment. Industries 3561, 
3562, 3563, 3564, 3565, 3566, 3567, 3568, and 3569. 
PB90-246901/GAR 051,857 
MACROECONOMICS 
iquidity Constraints and the Keynesian Corridor. 
POS0-249244/GAR — 
MACROMOLECULES 
Transition-Metal Derivatives of i poy ey 
X-Ray tal Structures N3P3C Peer 
N3PSCI4Ph Ph2.Cr(CO)5, 
N3P3CI4PhPPh2.Ru3(CO)11. 
AD-A222 791/6/GAR 050,726 
Gordon Research Conference on Dynamics of Macromo- 
lecular and Polyelectrolyte Solutions Held in Oxnard, Cali- 
fornia on 12-16 February 1990. 
AD-A222 826/0/GAR 050,774 
MACROPHAGES 
Morphologische und biochemische Untersuchungen zur 
prey, Read Quarz auf Rinderalveolarmakrophagen und 
len. (Morphological and biochemical inves- 
— into Pho the effects of quartz on bovine alveolar ma- 
crophai (BAM) and their organelles). 
DE90792515/GAR 052,274 
MADISON SYMMETRIC TORUS 
Madison Symmetric Torus. 
DE90010306/GAR 
MAGMA 
Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 
N90-21450/3/GAR 052,469 
MAGNESIUM ALLOYS 
Magnesium Alloy Technology for Aerospace Applications. 
AD-P005 941/0/GAR 052,005 
MAGNESIUM OXIDES 
Interatomic forces and bonding mechanisms in MgO clus- 


ters. 
DE90010148/GAR 050,790 


MAGNETIC CONFINEMENT 
fe ssc physics at the National Energy Research 


ba erere ye Center. 
DE90010283/GAR 052,948 


TESS computer code user’s manual. 

DE90010353/GAR 052,952 

Institute for Fusion Studies progress report, November 1, 

1989-October 31, 1990. 

DE90010789/GAR 052,956 
MAGNETIC EFFECTS 

Effects of Magnetic Nozzle Configurations on Plasma 


Thrusters. 
N90-21109/5/GAR 050,902 


MAGNETIC FIELDS 
Self-propelied in-tube shuttle and control system for auto- 
mated measurements of magnetic field alignment. 
DE90008210/GAR 153,054 


Effect of magnetic field on the critical current density of 
bulk superconducting wires. 

DE90010458/GAR 051,161 
Investigation of effects of 60-Hz electric and magnetic 
fields on operant and social behavior and on the neur- 
oendocrine system of nonhuman primates. Annual report. 
DE90010809/GAR 052,241 
Data acquisition system for residential magnetic field 
source characterization. 

MIC-90-03517/GAR 051,540 
Exposure system for animal studies involving high-level 
60-Hz magnetic fields. 
MIC-90-03521/GAR 052,243 


Effects of Magnetic Nozzle Configurations on Plasma 


Thrusters. 
N90-21109/5/GAR 050,902 


MAGNETIC ORDERING 
Magnetic Properties of Pr in Non-Superconducting 
PrBa2Cu307 
053,028 


050,407 


051,045 


050,705 


052,611 


PB90-254913 


Magnetic Phase Transitions in Nd2CuO4. 
PB90-254921 
MAGNETIC REFRIGERATORS 


Magnetic heat pumps. 
DE90010305/GAR 


053,029 


051,306 





— SHIELDING 
lagnetic-field shielding of satellites from high-energy- 
electron it i ” - 


environ 
DE90010296/GAR 053,247 


wa Condtional Climatology 
imat of Ap: The Relationship between 
Solar Flares and Geomagnetic Storms. 
AD-A222 574/6/GAR 052,434 
Access tothe Polar Gaps dun iaapniomae eo 
ing Int cine 
Field Bz Northward: A Scenario for an Open Fi 
Source of Auroral Particles. 
AD-A222 580/3/GAR 050,532 
Neutral and lon Composition Changes in the F Region 
Over Millstone Hill During the Equinox Transition yy 
AD-A222 944/1/GAR 
Pi 2 Pulsations and the Substorm Current a. Low- 
Latitude Polarization. 
AD-A223 198/3/GAR 050,541 
MAGNETIC VARIATIONS 
ane of Quiet Time Geoma emp joe Daily Variation 
(Sq) in H Component at Eusebio Cachoeira Paulista. 
N90-21714/2/GAR 050,545 
MAGNETOHYDRODYNAMIC FLOW 
Effects of Magnetic Nozzle Configurations on Plasma 


Thrusters. 

N90-21109/5/GAR 050,902 
MAGNETOHYDRODYNAMICS 

Development of a Comprehensive  *praazaapaaaamaa 

Model of Solar-Terrestrial Intera 

AD-A222 612/4/GAR 050,534 


MAGNETOSPHERE 
Viking Data Menon 
AD-Av22 609/0/GAR 
MAGNETS 
Onderzoek naar het yee Gedrag van de AFBU-Ma: 
neet B401 en de ESC-Magneten M1 and M4 met Behulp 
van het Simulatiepr re oy ima ‘PSPICE’ (Investigation of 
the Application in PICE’ of the Jiles-Atherton Model 
for Non-Linear a Materials in Order to Predict the 


ussing jagnets). 
PB Be 1eee/GAR 051,169 
MAINTENANCE 
Pmt om Project/Maintenance Action 
Career Ladder, AFSC 361X0. 
AD-A222 680/1/GAR 052,310 
Maintenance = Reuse-Oriented Software Development. 
N90-21531/0/GAR 051,014 
MAINTENANCE AND REPAIR 
Glossary of motor vehicle body repairing and on. 
MIC-90-03332/GAR 317 
MAINTENANCE MANAGEMENT 
—— Systems for Maintenance (TRANSFORM) 


Ab Az 981 /3/6 

AD-A222 981/3/GAR 052,341 
Pavement Management Research Program for Oregon 
a. 

PB90-253238/GAR 050,868 
Maintenance Management: Orientation Phase. 
PB90-253915/GAR 052,802 
Maintenance Management: Process Parameters and 


Sensors. 

PB90-253923/GAR 052,803 
MAINTENANCE PERSONNEL 

CREW CHIEF: A Model of a Maintenance Technician. 

AD-A222 669/4/GAR 052,397 
MAIZE 

co2 ame from production and combustion of fuel 


ethanol corn. 
DE90010272/GAR 051,403 
MALARIA 
nosis of Bi 


Rapid Di 
crofti Filariasis by an 
Tube Technique. 

AD-A222 965/6/GAR 


MAMMALS 
Bird and Small Mammal Populations in a Grazed and Un- 
razed Riparian Habitat in Idaho. 
B90-254251/GAR 052,564 
MAN 
Understanding our genetic inheritance: The US Human 
Genome Project, The first five years FY 1991-1995. 
DE90008240/GAR 052,163 


Inhalation ee Research Institute annual report, 
October 1, 1987-September 30, 1988. 

DE90010185/GAR 052,238 
Inhalation Penna Research Institute annual report, 
October 1, 1988-September 30, 1989. 

DE90010255/GAR 052,239 
Radiological protection of the public from intakes of ra- 
dionuclides. Foreign trip report, April 21, 1990-April 27, 


1990. 
DE90011041/GAR 052,242 


MAN COMPUTER INTERFACE 
COMBIMAN Programs. Version 8 (User’s Guide). 
AD-A222 735/3/GAR 

MAN MACHINE SYSTEMS 
Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen | Concepts for Interaction with a Large 
Screen Cockpit Format. 


050,533 


ia malayi and Wuchereria ban- 
cridine Orange/Microhematocrit 


052,200 


050,620 


KEYWORD INDEX 


N90-21005/5/GAR 


MANAGEMENT 
Cooperating Intelligent Systems. 
N90-21529 s/GAR = 
MANAGEMENT ANALYSIS 
Defining Mana: Skills. 
PB90-248675/GAR 050,311 
Evaluating the Operations Evaluation Process Within the 
PB90-255555/GAR 053,334 
MANAGEMENT yt enc SYSTEMS 
SEI Serpent tion Developer’s Guide. 
AD-A222 691/8/ GAR 050,965 
Relationship Between Computer-Aided Acquisition and 
Logistics Support (CALS) and Concurrent Engineeri 
AD-A222 714/8/GAR 053: 
Proceedings of the Workshop on Needs and Resources 
for Occupational Mortality Data. 
PB90-245002/GAR 052,231 
MANAGEMENT METHODS 
Defining Managerial Skills. 
PB90-248675/GAR 
MANAGEMENT PLANNING 
Canada/New Brunswick Cooperation Agreement on Plan- 


ning. 
Mic90-03334/GAR 050,677 
Software Management Environment (SME) Concepts and 


Architecture. 
N90-21543/5/GAR 050,368 
Optimal Dynamic Environmental Policies of a Profit Maxi- 


mizing Firm. 
PB90-249293/GAR 050,707 
MANAGEMENT REVIEW 
—- for Sufficient eee Relations (Superfund 
Management Review: No. 43A). 
PB90-249533/GAR 051,633 


Results of FY ‘89 Record of Decision Analysis ind 
Management Review Implementation Product. Recom- 
mendation No. 25A. 

PB90-249681/GAR 051,642 


MANAGEMENT SYSTEMS 


Integrating Automated ag ee for a Software Manage- 
ment Cycle into the TAME System a 
1,015 


050,410 


050,310 


050,311 


N90-21532/8/GAR 


MANGANESE 
Rueck innung von Zink, Mangan (Mangandioxid) und 
Cuechtaner on Schrott von Leclanche- und alkalischen 
Braunsteinzellen. ecneenge oo nade) ol. lecovery Bond zinc, 
manganese (manganese dio: mercury zine 
carbon and alkaline manganese primary battery scrap. 


Final report). 
DE90792352/GAR 051,216 
Further characterization of Plymouth Mn deposit, New 


Brunswick. 
MIC-90-03192/GAR 052,527 


MANGANESE ALLOYS 
Untersuchung des Amorphisieru ‘ozesses durch lon- 
enimplantation in den Systemen Mn-Al und Ni-Al. (Investi- 
gation of the amorphization process by ion implantation 
in the alloy systems Mn-Al and Ni-Al). 
TIB/B90-81191/GAR 052,035 
MANIPULATORS 
Formulation of Manipulator Jacobian Using the Velocity 
Similarity Principle. 
AD-A223 258/5/GAR 051,840 
Approximate minimum-time trajectories for two-link flexi- 
ble manipulators. 
DE90009728/GAR 051,843 


Haptic perception with an articulated, sensate robot 


— 0195/GAR 051,844 


MAPLE for symbolic computations in robotics. 

10405/GAR 051,846 
wes position and configuration optimization for 
redundant platform/manipulator systems. 
DE90010705/GAR 051,847 
Optimal positioning of redundant manipulator-platform 
systems for maximum task efficiency. 
DE90011061/GAR 051,849 


Dynamics analysis of robot manipulator. Computer simu- 
lation for two-linkage mechanism. 
DE90777758/GAR 051,850 


Sensing and Cooperating Robot with Seven-Axis Robot- 
Arms. 


PB90-251406/GAR 051,856 


Stiffness Study of a Parallel Link Robot Crane for Ship- 
building Applications. 
PB90-254475 052,804 
MANPOWER 
Job-Sharing in a National Health Service. 
PB90-248683/GAR 
MANUFACTURERS 
Case study of the regional manufacturers’ participation in 
the manufactured housing RCDP. 
DE90010258/GAR 051,231 
Hungarian Companies Seeking Foreign Capital Involve- 
ment (1989). Part 1. 


050,316 


MARINE CORPS AVIATION 


PB90-238452/GAR 050,692 


MANUFACTURING 
Sector Study Guideline. 
AD-A222 634/8/GAR 052,306 


Fabrication of Test-Articles from Al-Li 2091 for Fokker 
AD-Poos 930/3/GAR 050,388 
— problems of dimensional measurement sys- 
DE90009975/GAR 051,836 


idden responsibilities of the experimentalist. 
DE90010S8e/GAR 
bay os for future 
‘oreign trip r 
S500 1CE30/ GA 


Als! for direct steelmaking. 
DE9001 — 


051,837 


developments in electron microsco- 
March 24, 1990-March 31, 1990. 
051,789 
051,959 
Seeking Foreign Capital Invoive- 
050,692 
Seeking Foreign Capital Involve- 
PB90-238460/GAR 050,693 
Slovak and Czechoslovakian Enterprises Looking for 
Joint Ventures (1989). 
senpengee 050,694 
New Circuit Patterning Technology ‘Painting System’. 
PB90-251964 GAR 051,122 
— Manufacturing System for Aspherical Glass 
PRO 251505/GAR 051,900 
MAPPING 


Hungarian 
ment (1989). Part 1. 
pease 


ingarian Companies 
mer (1989), Part 2. 


Monitoramento de Projetos Agropecuarios Atraves DA 

Analise Visual/Digital de Imagens Landsat-TM No Sul Do 

Projects Through | gh eval Oat Analysie’ of Landeat TM 
te South of 

N02 442 /0/GAR 


N90-21446/1/ 


Potencialidade Do USO de Dados de Satelite No Mapea- 

mento de Planicies de Inundacao (Possible Use of Satel- 

lite Data for Flood Plain Mapping). 

N90-21462/8/GAR 052,580 
MAPS 

Line simplification and digital cartographic databases. 

DE90010194/GAR 052,408 
MARAGING STEELS 

Ambient- ee | — failure of silver-aided diffu- 


sion bonds 
DE90010687/GAR 051,958 


MARINE ACCIDENTS 
Marine Accident/Incident Summary Ri 
¢ the U.S. ag vn — ISLAN! 

lassachusetts, July 29 
pas0-916404/GAR 

MARINE ATMOSPHERES 
Windklimaat ter van de Nederlandse Kust Over 
de Periode 1907-1 (Wind Climate along the Dutch 
Coast of the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 

MARINE BIOLOGY 

ical effects of 


- Grounding 
R, Woods Hole, 


053,328 


solids on marine and estu- 


Physical suspended ’ 
pecags ln hay ye tare with special reference to 


ocean A literature review. 
MIC-90-03218/GAR 051,698 


Sa te Sa eae 
051,710 


Life History and Harvest Summaries for Selected Inverte- 
brate Species off the West Coast of North 
America. Volume 2. and Crustacea. 

PB90-246695/GAR 052,777 


Sediment ‘e gape Using ‘Bathyporeia sarsi’ and ‘Bath- 
pilosa’ 
Hs90-283469/GAR 052,778 


MARINE BORERS 
Comparison of Preservative Treatments in Marine Expo- 
sure of Small Wood Panels. 

PB90-248543/GAR 052,044 

MARINE CLIMATOLOGY 
Mert = Wave ee on the New England Shelf, 
AD-A223 081/8/GAR az 052,780 

MARINE CORPS 
‘MLRS’: A Rocket 
AD-A223 182/7/GAI 

MARINE CORPS AVIATION 
Marine Air Command and Control —— Past, 

and Future Role in Marine Air- 


Present, Support of 
Ground Task Force Operations in Low Intensity Conflict. 
AD-A222 924/3/GAR 052,378 


lem for the Marine Corps. 
052,861 


October 15,1990 KW-75 





MARINE CORPS PERSONNEL 
Concurrent versus Enlistment ASVAB in Evaluation of 
New Tests. 
AD-A222 893/0/GAR 050,314 


Evaluating Minimum Aptitude Standards. 
AD-A223 062/1/GAR 052,346 


User Fees and Program Costs in Marine Corps Child 
Care Cen' 


ters. 
AD-A223 252/8/GAR 052,359 
MARINE ENGINEERING 
ONR Far East Scientific Information Bulletin. Volume 15, 
Number 2. 
AD-A222 873/2/GAR 052,327 


Maintenance t: Orientation Phase. 
PB90-253915/GAR 


Maintenance Management: 


Sensors. 
PB90-253923/GAR 


MARINE ENVIRONMENTS 
Volatility of Aerosols in the Western European Environ- 


ment. 
AD-A222 786/6/GAR 050,567 


MARINE FISHES 
Status of the Pacific Whiting Resource in 1989 and Rec- 
ommendations to Management in 1990. 
PB90-246703/GAR 050,506 


MARINE TRANSPORTATION 
Sealift Dilemma...is Not the Decline but The Inability to 
AD Abe 794/0/GAR 052,319 
Commission on Merchant Marine and Defense, A Person- 
t. 


al Assessmen' 
AD-A223 178/5/GAR 052,352 


Joint a Training, The Low Cost Option. 

AD-A223 180/1/GAR - 052,353 
MARKET RESEARCH 

World oil market projections, 1990-2005. 

MIC-90-03744/GAR 051,294 

ore aa Downtown Heliport: Operations Analysis and 


History. 
NOO-21090/5/GR 053,296 
MARKETING 
Loesung von Akzeptanzproblemen als Umfassende Kom- 
me ye pro ame Beim Wissenstransfer (Solving Prob- 
of Acceptance - An Issue for Communication in the 
nd at of Know-How). 
PBS0-251000/GAR 050,331 
MARKOV CHAINS 
nse of Monotonicity for Markov Transition 


AD A222 852/6/GAR 052,097 
MARKOV PROCESSES 

ss og of Monotonicity for Markov Transition 

AD ADD 852/6/GAR 052,097 


Stable Markov Processes 
AD-A222 863/3/GAR 
MARLBORO TOWNSHIP (NEW JERSEY) 
imperial Oil Co., Inc./C! i 
ari ‘ownship, Monmouth County, New 
Jersey, Region 2. CERCLIS No. NJD980654099. 
PB90-253717/GAR i 
MARMAP PROGRAM 
Surface and Bottom Temperature Distribution for the 


Northeast 
PB90-252172/GAR 052,817 


MARS PROBES 
Trajectory + za of a Bimodal Nuclear Powered 


Spacecraft to 
AD-A222 $74/8/GAR 053,242 
MARSHES 


052,802 
Process Parameters and 


052,803 


052,098 


les or Common Reed. 


Control of 
PB90-245101/ 


Evaluation of Wetiand Mitigation Projects (EvaWetMit). 
PB90-256595/GAR et 052, 


rier oy Ri tion and the Malliavin Calculus. 
AD- 576/1/GAR 052,087 


MASS BALANCE 
Chiorine Mass Balance in the Combustion of Refuse-De- 


052,558 


rived Fuel. 
PB90-254442 
MASS COMMUNICATION 


Foreign Broadcast Information Service (FBIS) —. 
PB90-927700/GAR 


MASS MEDIA 
Foreign Broadcast Information Service (FBIS) aa 
PB90-927700/GAR 

MASS SPECTROMETERS 
Determination of airborne organics by direct sampling 


De90000422/GAR 
DE / 051,396 


Operational and performance characteristics of the PCP 
PHEMTO-CHEM 100 ion mobility spectrometer. 
DE90010193/GAR 052,837 
Fundamental studies with a monodisperse aer 
liquid chromatography/mass spectrometry 


KW-76 VOL. 90, No. 20 


051,669 


aerosol-based 
interface 


KEYWORD INDEX 


eee. “poe report, September 1, 1985- 
November 30, 1 
050,716 


alae 
Applied mass try in the health sciences. For- 
050,800 


n Cr TS Apel 21, 1990. 


- ion systems for AMS: Simultaneous vs. sequential. 
DE90010867/GAR 053,112 


New LLNL AMS meter. 
DE90010868/GA\ 

MASS SPECTROSCOPY 
NBS/EPA Data Base of Evaluated Electron lonization 


Mass 
PB90-254426_ 050,719 


MASS TRANSIT SYSTEMS 
pe rere of ‘System 21’ monobeam transit with comput- 
analysis and large models. Final draft. 
DE90010046/GAR 053,307 
MASSIVELY PARALLEL PROCESSORS 
Performance Bounds on Parallel Self-initiating Discrete- 


Event. 
N90-21556/7/GAR 051,027 
MATERIALS 
Growth *-- mama Mechanisms of Refractory Alloy 
A222 853/4/GAR 051,989 


aie and lications of Diamond and Diamond-Like 


Materials: An ing Technology. 
AD-A222 986/2/GAR 051,869 


Materials 88: Materials and Engineering Design Held in 
London, England, on 9-13 May 1988. 
AD-A223 020/9/GAR 051,909 


Investigation on Sheet Material of 8090 and 2091 Alumi- 
num-Lithium Alloy. 
AD-P005 926/1 7GAR 051,997 


Materials Fabrication Division/Precision Engineering Pro- 
Be ram Combined Bibliography (1970-1989). 
E90010286/GAR 051,809 


irradiation lide-induced transient absorption. 
DES00 10787 ar “ 051,974 


MATERIALS HANDLING 
Ein Verfahren zur Ai von Bodenaushub auf PAHs, 
PCBs und PCDD/PCDFs (Procedure for Analysis of 
PAHs, PCBs, and PCDD/PCDFs in Excavated Material). 
PB90-251026/GAR 051,766 


MATERIALS RECOVERY 
Metal Recovery/Removal Using Non-Electrolytic Metal 
Recovery. 
PB90-250150/GAR 051,650 


Development of Freon Recovery Equipment. 
PB90-250622/GAR 


Recycling of Electric Arc Furnace Dust. 
PB90-253220/GAR 


MATHEMATICAL MODELS 
Basis for ‘Peaks Over Threshold’ Modeling. 
AD-A222 571/2/GAR 052,086 


Nonminimum Phase Non-Gaussian Autoregrssive Proc- 


esses. 
AD-A222 601/7/GAR 052,088 


Nonlinear Pca of Time Series Using Multivariate 
Adaptive eae Splines (MARS). 
AD-A222 710/6/GAR 052,092 


Applied Mathematical Modules for Use in a Linear Alge- 
bra Service 


Course. 
AD-A222 814/6/GAR 052,048 
Effects of > pam Structure on Performance: Ex- 


perimental Results. 
AD-A222 871/6/GAR 052,078 


Utility of Ada for 
AD- 232/0/GA\ 050,995 


—- - nn to the Argonne Utility Simulation (ARGUS) 
DE90010304/GAR 051,233 


Model for a recovery of a badly degraded core. 
DE90010932/GAR 


053,113 


051,652 


051,654 


Modeling. 


052,763 


Hourly forecast models for the Lake Erie elevations. 
MIC-90-03533/GAR 052,491 


Nonlinear and Distributed Parameter Models of the Mini- 


Mast Truss. 
N90-21070/9/GAR 053,210 


Distributed Finite-Element Modeling and Control Ap- 
‘oach for Flexible Structures. 
90-21071/7/GAR 053,211 


Resistencia Mecanica de Laminados Em Materiais Com- 
los (Resistance Mechanics for Laminated Composite 


jaterials). 
N90-21141/8/GAR 051,932 


Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Preliminary Study. one 
051, 


N90-21160/8/GAR 

ee Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Sa 

N90-21420/6/GAR 

Potencialidade Do USO de Dados de Satelite No Mapea- 

mento de Planicies de Inundacao (Possible Use of Satel- 

lite Data for Flood Plain Mapping). 


N90-21462/8/GAR 052,580 


Senoties Model for Solar Cosmic Ray Exposure in 
lanned Earth Orbital Flights. aaning 


N90-21715/8/GAR 

Consolidated Compartment Fire Model (CCFM) Computer 
Code ication CCFM. Vents - Part 1: Physical Basis. 
PB90-250192/GAR 050,661 
Consolidated nt Fire Model (CCFM) Computer 
Code Application CCFM. Vents - Part 2: Software Refer- 


ence Guide. 
PB90-250200/GAR 050,662 
Consolidated Co: nt Fire Model (CCFM) Computer 


Code Application CCFM. Vents - Part 3: Catalog of Algo- 
rithms and Subroutines. 
050,663 


PB90-250218/GAR 
int Fire Model (CCFM) Computer 


Consolidated Com) 
Code Application CCFM. Vents - Part 4: User Reference 
050,664 


Guide. 
PB90-250226/GAR 


Input Data for Agrohydrological Simulation Models: Some 

Parameter Estimation Techniques. 

PB90-251158/GAR 052,493 

Uncertainty in Modeling Regional Environmental S' 

tems: The Generalization of a Watershed Acidification 

Model for Predicting Broad Scale Effects. 

PB90-253352/GAR 051,727 
MATHEMATICAL PREDICTION 

Prediction Theory of Two-Parameter Stationary Random 


Fields. 
AD-A222 770/0/GAR 052,094 


MATRICES 
HK singular value decomposition of rank deficient matrix 


DE900 90010114/GAR 052,055 


inear algebra for dense matrices on a hypercube. 
DES0010688/GAR 051,004 


Column Reduction of Polynomial Matrices: An Iterative 


= ithm. 
PB90-252990/GAR 052,067 


MATRICES (MATHEMATICS) 
Toeplitz Matrices: Al ‘a and Algorithms. 
AD-A223 TaaiGan 052,054 
Formulation of  acrs| Jacobian Using the Velocity 
Similarity Princip| 
AD-A223 258/ /GAR 051,840 


ene Linear Operators on Linear Spaces of Square 


PB00-249228/GAR 052,062 


MATRIX MATERIALS 
Effect of Interfacial Characteristics on the Mechanical 
Performance of Ceramic-Ceramic Composites. 
AD-A223 031/6/GAR 051,910 
MAXIMUM ENTROPY METHOD 
Note on Maximum Entropy. 
AD-A222 602/5/GAR 
MAXIMUM ENTROPY PRINCIPLE 
Maximum Sey Principle in the General Framework of 


the Band 
PB90-251075/GAR 052,064 


MAXIMUM LIKELIHOOD ESTIMATES 
— Path Reconstruction Using Extended Kalman Filter- 


2070/7 050,392 


N 20970/1/GAR 

Avaliacao Do Desempenho DA Classificacao E Estima- 

tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 

Procedimento-Inpe, Utilizando Dados Do Landsat (Eval- 

uation of Classificatio tion Performance and Proportion Esti- 

mate of the Sugar Cane Crop Through Procedure-INPE 

Utilizing Landsat Data). 

N90-21458/6/GAR 050,467 
MAYWOOD CHEMICAL WORKS 

Results of the radiological survey at 14 Long Valley 

Road, Lodi, New Jersey (LJ070). 

DE90011368/GAR 052,680 
MEASUREMENT 

tion of Emissions from Exhaust Gas Composi- 
tion Measurements. 
AD-A223 046/4/GAR 050,879 


Foundations of Measurement and Instrumentation. 
N90-21351/3/GAR 051,792 
MEASURING INSTRUMENTS 
Convenient system for the manufacture of holographic 
diffraction gratit 
052,924 


DE! 1/GAR 
Miniature inexpensive, oxy: sensing element. Seventh 
051,788 


052,089 


le ape a January 1990-30 April 1990. 
peor 


High Flux tee instrument upgrade. 
DE90010019/GAR 052,693 


SDA/LARS(trademark) final report. Development and 
verification of a learning and recognition system 
pi come | for seismic data analysis (SDA). 

E90010695/GAR 052,455 


Evaluation of improvement concepts for a prototype po- 
— vent monitor used for trace uranium detec- 


DE30010892/ GAR 051,518 





Microwave-detected photoconductance decay. 
pce 1505/GAR 051,186 
‘oundations of Measurement and Instrumentation. 
NOO-21351 73/GAR 051,792 
MEASURING METHODS 
Self-propelled in-tube shuttle and control system for auto- 
mated measurements of magnetic field alignment. 
DE90008210/GAR 053,054 


Oxidation enthalpy of hi > ae gi y) in relation with 


a behaviour and stoichiometry. 
'90767905/GAR 053,022 


Nauwkeurigheid van windmeti en internationale in- 
tercalibratie van anemometers. (Accuracy of wind meas- 
urements and international intercalibration of anemo- 


meters). 
DE90786127/GAR 051,325 


Fermi surface of YBa2Cu307: Evidence for the Cu-O 
ve sheets from positron experiments. 
E90786154/GAR 053,024 
MEAT 
Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
June 1990. oe Marketing Update; Trade Data: 


January-Marc’ 
pB90-247699/GAR 050,695 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
= 1990. Featuring: Korea Beef Imports; Trade Data: 


January-April. 
PB90-257502/GAR 050,700 


MECHANICAL PROPERTIES 
Theory of Ceramic/Zirconia Composites: Toughening, 


ing, and S) ism. 
AD-: 931 WB/GAR 051,907 
Microstructure and Properties of Aluminum-Lithium 


Alloys. 
AD boos 923/8/GAR 051,995 


Microstructure/Mechanical Property Relations in a Me- 

chanically Alloyed Aluminum. 

AD-P005 938/6/GAR 052,004 

Resistencia Mecanica de Laminados Em Materiais Com- 
(Resistance Mechanics for Laminated Composite 


jaterials). 

N90-21141/8/GAR 051,932 
MECHANICAL SHOCK 

Shock and Vibration Digest, Volume 22, No. 2. 

N90-21596/3/GAR 053,045 
MEDICAL EQUIPMENT 

Medical Simulation Mode! to Compare SAMMS Inventory 

Policy with the Average Requisition Quantity Inventory 


Policy. 
AD-A223 222/1/GAR 052,355 


by Micro-Explosion. 
PBSo-estas1/e /GAI 


MEDICAL EVACUATION 
DUSTOFF: Aviation or Medical Evacuation. 
AD-A223 204/9/GAR 
MEDICAL PERSONNEL 
Job-Sharing in the National Health Service. 
PB90-2: /GAR 
MEDICAL SCIENCE 
Research and Tech 
N90-21721/7/GAR 
MEDICAL SERVICES 
Medical Resource Planning: The Need to Use a Stand- 


nostic System. 
AD A223 180/4/GAl 052,144 


Sex Differences in Health Care Requirements Aboard 

U.S. Navy Ships. 

AD-A223 194/2/GAR 051,784 

Medical Resource Allocation: Injury and Disease Inci- 

dence Marines in Vietnam. 

AD-A223 195/9/GAR 051,783 
MEDICAL SUPPLIES 

Medical Resource oe The Need to Use a Stand- 


AD-AZE ral 
AD-A223 193/4/GAI 052,144 


MEDICARE 
Determinants of the Use of Assistants at Surgery. 
PB90-246646/GAR 


052,153 
052,258 
050,316 


052,290 


051,782 
sro ae rp se sea 
PB90-253634/GAR 051,779 
Hononelanten: Selected Procedures, 1966. Volume 2 
PB90-253642/GAR 051,780 


MEDICINE 
Medical Simulation Model to Compare SAMMS Inventory 
Policy with the Average Requisition Quantity Inventory 


Policy. 
AD-A223 222/1/GAR 052,355 


MEETINGS 
peg oo of a Conference on Wraparound Visual Dis- 
plays Held in Waltham, Massachusetts on 14-15 January 
—rerore and Armored Ve- 


n). 
AD-A222 '78/5/GAR 052,248 


International Conference on Numerical Ship Hydrodyna- 
= (5th) Held in Hiroshima, Japan on 24-28 September 
1 


KEYWORD INDEX 


AD-A222 701/5 052,787 


Gordon Conference on Proteins Held in Newport, Rhode 
Island on 20-24th June 1988. 
AD-A222 734/6/GAR 052,157 


Gordon Research Conference on Composites Held in 
Ventura, California on 2-6 January 1990. 

AD-A222 849/2/GAR 051,905 
Physics and Chemistry of Glass Surfaces. Proceedi 4 
the University Conference on Glass Science (10th), 

in University Park, Pennsylvania on June 7-9, 1989. 
AD-A222 869/0 051,874 


cs Confrence Hal ‘orty-Second Annual Gaseous Electron- 
ference Held in Palo Alto, California on 16-20 Oc- 
AD AgSe 831 /5/GAR 052,940 
Proceedings of the Workshop on Convulsions and Relat- 


ed Brain tre Induced by a Agents 
Held in Aberdeen Proving Ground, Maryland on 1-2 Feb- 
ruary 1990. 

AD-A222 912/8/GAR 052,267 


European Conference on Thermophysical 
(11th) Held in Umea, Sweden on 13-16 June 1988. 
AD-A222 954/0 051,983 


International or on Polymer Electrolytes (ist st). 
AD-A223 013/4/GAR 150,822 


Materials 88: Materials and Engineering Design poe in 
London, England, on 9-13 May 1988. 
AD-A223 020/9/GAR 051,909 


Conference ee on Roundtable for the Develop- 
pao Ady = Fo dy ccines against Acquired Immuno 
Deficiency S\ (AIDS) Held in Washington, DC on 
bee 12 September 1989: Surrogate — in Evaluat- 
p> the Effectiveness of Drugs against HIV Infection and 
AD-A223 055/5/GAR 052,205 


Advanced Communication Processing Techniques Held 
in Ruidoso, New Mexico on 14-17 May 1989. 
AD-A223 244/5/GAR 050,932 


Finalization of the International Biospheric Model Valida- 
-. Study. Foreign trip report, April 22, 1990-April 28, 
DE90011087/GAR 051,526 


Battery Seminar (5th) Proceedings. Held in London (Eng- 


land) on April 11, 1989. 
ERATL-90/18/GAR 051,217 


Prairie Federal-Provincial Nurserymen’s Meeting: Pro- 


ceedings. 
MIC-90-03204/GAR 052,416 
Water Quality Control Network: Proceedings of the meet- 


ing. 

MiC-90-0921 1/GAR 052,550 
Reaching for solutions: A National Strat Workshop 
See lorkshop pro- 
ceedings and sum 

MIC-90-03241/GAR 050,605 


Reaching for solutions: A National Strategy Workshop 
Concerning the Sexual Abuse of Children: Four workshop 


discussion papers. 
MIC-90-03242/GAR 
—— generating station proposal: Complete verbatim 


050,606 


anscript. 
Mic-90.03278/ GAR 051,221 


Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 1. 
MIC-90-03281/GAR 052,587 


Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 2. 
MIC-90-03431/GAR 052,591 


Third Isotope Separation Workshop. 
MIC-90-03527/GAR 052,633 


-_ Transfer Conference, 1989: Environmental 


esearch: mos. vol. Il. 
MIC-90-03625/GAR 051,759 
eae Se "yj 1989: Environmental 


ings, vol. 
MIC-90-03626/GAR 051,760 


Human Life and Sensing Technology for the Twenty-First 


Century. 
PB90-215492/GAR 050,616 


Proceedings of the Workshop on Needs and Resources 

for Occupational Mortality Data. 

PB90-245002/GAR 052,231 
Short Course. 


Haar mne of the Wood Engineering 
Material for Timber Con- 
lapers. Held in University 

. nnsylv i 4-5, 1988. 

PB90-246729/GAR 052,043 

Trade a Development: Impact of Foreign Aid on U.S. 


A 
P 90-247990/GAR 050,439 


Value Added Taxation in Developing Countries. 

PB90-248881/GAR 050,685 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. ae of a Workshop on Regional Inte- 


ation and Cooperation 

'B90-249426/GAR 050,690 
Bromaterialdagar: Ri fran ett Seminarium i Linkoep- 
ing 12-13 April 1989 (Bridge Material Exhibition: Report 


Fe cnameaaiainainiitaital at enc 
PB90-256173/GAR 050,875 


phe ¢ nce A Workshop for Supervisors, 
and Personnel Specialists (Participant Mandeuts). Volome 


PB90-780461 /GAR 050,319 


phe ton al A Workshop for Supervisors, Employees 
and Personnel Specialists (Instructor Guide). Volume 3. 
PB90-780487/GAR 050,321 
FLEXIPLACE: A Workshop for Supervisors, Employees 
and Personnel Specialists (Slides). Volume 4. 
PB90-780495/GAR 050,322 
MEGAPTERA NOVAEANGLIAE 
Population Characteristics of Humpback Whales in 
Southeastern Alaska: Summer and Late Season, 1986. 
PB90-252487/GAR 052,176 


MELATONIN 
AD-A223 196/7/GAR 
MELTDOWN 
a product release as a function of chemistry and 
DE90010945/GA 052,650 
MELTS 
Evaluation of the Quality of Atomization, 


bo Ultrasonic Dispersion of Liquids and Molte-Transie: 
ADA223 115/7/GAR 050,785 


MELTS (CRYSTAL GROWTH) 


LaRc TP! 1500 Series Polymers. 
N90-21129/3/GAR 


MEMBRANE POTENTIAL 

Molecular Mechanisms of Electric Field Interactions with 
Vertebrate Cells. 

AD-A222 999/5/GAR 052,234 
MEMBRANES 


052,218 


050,840 


membrane gas separation applications to 
peek techniques. Final report. 
Deg00s0%6e/GAR 051,392 
Effectiveness of Membrane Curing Compounds for Port- 
land Cement Concrete Pavements. 
PB90-255621/GAR 050,872 
MEMORY (COMPUTERS) 
Peer Fea, grateney are for a “0 Con- 
Version 4.0: 
N90-21 NoO21280/7/GA8 
MEMORY DEVICES 
Atomic of Shared Memory. 
AD-A222 765/0/GAR 050,948 
Gallium Arsenide Pilot Line for High Performance Compo- 
nents. 
AD-A223 261/9/GAR 
MEMORY (PSYCHOLOGY) 


AD-A222 760/1/GAR 


MENTAL HEALTH SERVICES 
Indian Adolescent Mental Health. 
PB90-254095/GAR 
MENTAL a ge 
of Microcomputer-Based Mental Acuity 
Tests for Repeated-Measures Studies. 
N90-21521/1/GAR 052,224 
MERCHANT SHIPS 
Acceleration Measurements on Board of the Dock Ex- 


11, 12 and 20 Heavy Lift Ships. 
Pig90-250796/GAR 053,304 


MERCHANT VESSELS 
Electronic Countermeasures (ECM) and Acoustic Coun- 
t Supported Protection for Merchant Ships 
inst SSM/ASM Missiles and Mines. 
AD-A222 805/4/GAR 051,091 
Commission on Merchant Marine and Defense, A Person- 


al Assessment. 
AD-A223 178/5/GAR 052,352 


MERCURY 
Concentrations of metals in Norton Sound seawater sam- 


ples and human hair samples, 1989. 
DE90010857/GAR 051,691 


Coen ee Oe ee re 
i (Recovery of zinc, 


manganese (manganese dioxide) and mercury from zinc 
carbon and alkaline manganese primary battery scrap. 


inal report). 
DE90702380/GAR 051,216 
MERCURY CADMIUM TELLURIDES 
Short Wavelength HgCdTe Staring Focal Plane for Low 
aueaiinee 


—— Astronomy 
N90-21336/4/GAR 051,146 
MERGERS 


050,609 


Thrift History Data File, Quarterly. 
PB90-591680/GAR 


October 15,1990 KW-77 


050,672 





MERLUCCIUS PRODUCTUS 
Status of the Pacific Whiting Resource in 1989 and Rec- 
ommendations to Management in 1990. 
PB90-246703/GAR 050,506 
MESH GENERATION 
GREPOS: A GENESIS database repositioning ———. 
DE90010254/GAR 51,002 
MESON FACTORIES 
cca of the workshop on asymmetric B factory at 


5E90777869/GAR 053,162 
MESOTHELIOMA 

Cancer among former of the Johns-Manville 

asbestos-cement factory in West Hill, Ontario: An updat- 

ed analysis and assessment of risk. 

MIC-90-03248/GAR 051,828 
MESSAGE PROCESSING 

Efficient At-Most-Once Messages Based on Synchro- 


nized Clocks. 
AD-A223 004/3/GAR 051,078 


Fast Causal Multicast. 

N90-21533/6/GAR 
MESSENGER-RNA 

Molecular characteristics of the lignin forming peroxidase. 


Progress report. 

DE90010880/GAR 052,125 
METABOLIC DISEASES 

Gallium a unique anti-resorptive agent in bone: Preclinical 

studies on its mechanisms of action. 

5E90010650/GAR 052,206 
METAL COMPLEXES 

Interactions of sulfur-containing compounds with transi- 

tion metal clusters and metal surfaces lil. Final report, 

January 1-December 31, 1988. 

DE90010591/GAR 051,409 


Chemistry of Electron-Deficient Monocyclopentadieny| 

Complexes of the Early Transition Metals. 

PB90-251463/GAR 050,743 
METAL FATIGUE 

Compendium of Sources of Fracture Toughness and Fa- 

tigue Crack Growth Data for Metallic Alloys, Part 4. 

N90-21164/0/GAR 052,025 
METAL FIBERS 

Characterization of Failure Processes in 


051,016 


Tungsten 
Copper Composites under Fatigue Loading Conditions. 
N90-21123/6/GAR 051,924 


High Temperature Fatigue Behavior of Tungsten Copper 
051,930 


Composites. 
N90-21138/4/GAR 


METAL INDUSTRY 
Health and safety guide for inorganic compou 
metals used in the fabrication of superconductive alloys. 


nds and 


DE90010598/GAR 
METAL MATRIX COMPOSITES 
a © of Thermo-Mechanical Effects in Silicon 
Carbide Whisker/Al Alioy Composites. 
AD-A222 635/5/GAR 051,903 


Short Fibre and Particulate Reinforced Metal Matrix Com- 
posites. 

AD-P005 939/4/GAR 051,912 
Metal Matrix Composites - a Promising Alternative to 
Conventional Alloys. 

AD-P005 940/2/GAR 051,913 


Acoustic Characterisation of an Aluminium Silicon Car- 
bide Metal Matrix Composite. 
N90-21121/0/GAR 051,923 


High Ln cca Fatigue Behavior of Tungsten Copper 


N90-21 136/4/GAR 051,930 


oo oe | Processes for Unidirectional Metal- 
trix Composites: A Computational Simulation. 
NOOZIIAA/GAR 051,933 


Fatigue Damage Growth Mechanisms in Continuous 

Fiber Reinforced Titanium Matrix Composites. 

N90-21409/9/GAR 051,934 
METAL OXIDE SEMICONDUCTORS 

Role of Surface ——— in the Integrated Processing 

of MOS Structur 

AD-A222 630/6/GAR 051,171 
METAL SHEETS 


Diaphragm Effect of Trapezoidally Profiled Steel Sheets: 
— Research into the Influence of Force Appli- 


cation. 
PB90-249327/GAR 


METAL SURFACES 
Surface Characterization of Hydrogen Charged and Un- 
charged alpha-2 and gamma Titanium Aluminide Alloys 
Using AES and REELS. 
N90-21171/5/GAR 052,026 
METALLACYCLES 
and Structure of Stibaindoles. 
AD-A222 990/4/GAR 
METALLOGRAPHY 


PC-based digital wom 4 for storing microscopy images 
for surveillance pr 
050,956 


051,450 


051,966 


050,732 


DE9001 0080/GAR 


METALLOIDS 
Synthesis and Structure of Stibaindoles. 
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KEYWORD INDEX 


AD-A222 990/4/GAR 


METALLURGY 
Metallurgical Processes in Multi-Component Rare Earth- 
Transition Metal Permanent Magnet Alloys. 
AD-A222 891/4/GAR 051,990 
Materials 88: Materials and Engineering Design Held in 
London, England, on 9-13 May 1988. 
AD-A223 020/8/GAR 051,909 


Metallui Analysis of Leaking Tray Packs. 
AD-A223 157/9/GAR 051,942 


Aluminum-Lithium: Application of Plate and Sheet to 
Fighter Aircraft. 
AD-P005 935/2/GAR 050,391 


Metallurgical a of main steam line weldment 
cracking, Lakeview TGS. 
MIC-90-03531/GAR 051,223 


Slovak and Czechoslovakian Enterprises Looking for 

Joint Ventures (1989). 

PB90-238478/GAR 050,694 
METALS 

See Dom 

Metal Surfaces by inning Tunneling Microscopy. 

AD-A222 845/0/GAR 050,777 


Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. 
AD-A223 103/3/GAR 050,824 


Non-Destructive Characterization of Polymer/Metal Inter- 
faces Using Surface-Enhanced Raman Scattering 


(SERS). 
AD-A223 105/8/GAR 050,825 


Electrochimica Acta: The Journal of the International So- 
ciety of Electrochemistry. Volume 34, Number 12, De- 
cember 1989. 

AD-A223 267/6 050,788 


Short Fibre and Particulate Reinforced Metal Matrix Com- 


posites. 
AD-P005 939/4/GAR 051,912 


Radiation effects concerns at a spallation source. 
DE90010567/GAR 053,089 


Health and safety guide for inorganic compounds and 
metals used in the fabrication of superconductive alloys. 
DE90010598/GAR 051,450 


Encapsulation of mixed radioactive and hazardous waste 


contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 


Investigations of ultrasonic wave interactions at imperfect 
boundaries separating anisotropic materials. Progress 


r . 
DE9001 0661/GAR 052,012 


Advances in welding, materials processing and evalua- 
tion. Foreign trip report, April 14-25, 1990. 
DE90010799/GAR 051,885 
Vibrational and optical properties of amorphous metals. 
Progress report, June 1984-June 1990. 
DE90011427/GAR 052,017 


High resolution photoelectron spectroscopy of metal clus- 
ters and high te: ture species. 

DE90011598/GA\ 052,018 
Development of a new fluorometric detection test of sul- 
fatoreducing bacteria type Desulfovibrio. Laboratory eval- 
— of chemical control of bacteria activity in biocorro- 


DE90790592/ GAR 051,981 


Amendment to the Final Best Demonstrated Available 
Technol (BDAT) Background Document for Wastes 
from the Production of 1,1,1-Trichloroethane K028, K029, 
KO95, and KO96. 

PB90-234329/GAR 051,596 


Best Demonstrated Available Technology (BDAT) Back- 
—_ Document for U and P Wastes and Multi-Source 
eachate (F039) Volume C. Nonwastewater Forms of Or- 
ge U and P Wastes and Multi-Source Leachate (F039) 
Which There Are Concentration-Based Treatment 


Standards. 
PB90-234352/GAR 051,599 


Untersuchungen und Deutung der Wasserstoff-Loeslich- 
keit und -| ion in gestoerten Metaligittern. (Investiga- 
tions and ro ered of water solubility and diffusion in 
disturbed metal). 
TIB/A90-81202/GAR 052,034 
METAMORPHISM (GEOLOGY) 

Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 

N90-21450/3/GAR 052,469 


METASTABLE STATE 
Development of Metastable Processing Paths for High 


Temper. 
051,993 


050,732 


of Imaging Close-Packed 


ature Alloys. 
AD-A223 144/7/GAR 

METEORITE COLLISIONS 
Global Nonlinear Optimization of Spacecraft Protective 


Structures n. 
N90-21095/6/GAR 053,225 


METEOROLOGICAL DATA 
Station Climatic Summaries, Asia. 
AD-A222 708/0/GAR 050,552 
Los Angeles and Long Beach Harbors Model Enhance- 
ment "adie Tidal — Prototype Data Collection 
Effort. Volume 3. Appendix J 


AD-A223 128/0/GAR 


METEOROLOGICAL PARAMETERS 
Weather Data Dissemination to Aircraft. 
N90-20934/7/GAR 053,290 


Data Link Processor (DLP) Project Transition Plan. 
N90-21256/4/GAR 053,298 


Transformation and n_of Airborne Gaseous and 
Particulate Pollutants ing Transport over the Baltic 


Sea. 
N90-21478/4/GAR 051,438 


METEOROLOGICAL RADAR 
Meteorologist Weather Processor (MWP) Integration Test 


Plan. 
N90-21500/5/GAR 053,299 


METEOROLOGICAL SERVICES 


Plan for the FAA Air Traffic Operational Evaluation of the 
Automated Surface Observing System (ASOS). 
N90-20968/5/GAR 053,292 


Meteorologist Weather Processor (MWP) Integration Test 


lan. 
N90-21500/5/GAR 053,299 


METEOROLOGY 


Transformation and yous of Airborne Gaseous and 
Particulate Pollutants ing Transport over the Baltic 


N90-21478/4/GAR 051,438 
- —prccaaae Weather Processor (MWP) Integration Test 


jan. 
N90-21500/5/GAR 053,299 


METHANE 


ie of acetic acid to methane by thermophiles. 
Hee ve report, May 15, 1985-May 15, 1980. 
10993/GAR 051,278 


Verfahrenstechnische Moeglichkeiten zur Entfernung von 

halogenierten Kohlenwasserstoffen aus Deponiegas. De- 

ponie Berlin-Wannsee. (Processes for removing haloge- 

nated hydrocarbons from tip gas. Tip Berlin-Wannsee). 

DE90785017/GAR 051,236 
METHANOL 

Evaluation of mixed alcohol production processes and 


catalysts. 
DE90010325/GAR 051,268 


METHANOL FUELS 
Summary of prospects for methanol vehicles in the 
United States. 
DE90009719/GAR 053,309 
METHODOLOGY 
Early MPT Estimation Methods: An Evaluation of the LHX 
Test-Bed Research Program. Volumes 1 and 2. 
AD-A223 076/1/GAR 052,348 
MHD GENERATOR CDIF 
Component Development and Integration Facility quarter- 
¥ technical progress report, January 1-March 31, 1990. 
E90011140/GAR 051,318 
MHD GENERATORS 
Flow fields inside MHD generators and seawater thrust- 


ers. 
DE90010475/GAR 051,386 


Comparative three-dimensional flow analysis of MHD 
nerators and seawater thrusters. 
E90011160/GAR 051,319 
MICELLES 
Dynamics of Micellar Oligomeric and Monomeric Sodium 
10-Undecenoate. 
AD-A222 570/4/GAR 050,750 
MICHELSON INTERFEROMETER 
Interferometric second-harmonic: 
tor for characterizing femtosecor 
DE90010331/GAR 
MICROBIAL EOR 


Effects of selected thermophilic microorganisms on crude 
oils at elevated temperatures and pressures. 1989 


Annual r 
052,497 


052,782 


neration autocorrela- 
pulses. 
052,925 


eport. 
DE90000233/GAR 


MICROCHANNEL ELECTRON MULTIPLIERS 
Multiframe x-ray images from a single meander stripline 
coated on a microchannel plate. 
DE90010741/GAR 053,107 


MICROCHANNEL PLATES 


lon Image Detection with a Microchannel Plate Evaluated 
by Using a Char. a Device Camera. 
AD-A223 081/1/G 050,714 


MICROCOMPUTERS 
Geracao de Modelos de Grade Triangular Em Ambiente 
de Microcomputador (Generation of Triangular Form 


Models in a Microcomputer Environment). 
N90-21447/9/GAR 052,409 


Development of Microcomputer-Based Mental Acuity 

Tests for Repeated-Measures Studies. 

N90-21521/1/GAR 052,224 
MICROCRACKS 

Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 
N90-21124/4/GAR 051,925 





MICROELECTRONIC CIRCUITS 
Development of free-electron lasers for xuv projection li- 


DE90010566/GAR 052,926 


MICROELECTRONICS 
ce -Mediated a Transfer and Application to ‘Bio- 
AD-A222 $80/7/GAR 052,156 


International on Beam-Solid Interactions Held 
in Ankara, Turkey on April 24-28, 1989. 
AD-A223 037/3/GAR 051,176 


MICROGRAVITY APPLICATIONS 
= Science and Applications Bibliography, 1989 
ov'21207/7/GAR 053,267 


MICROMECHANICS 
Multi-Objective nee and Material Optimization of Com- 


am e Structures Including Damping. 

90-21132/7/GAR 053,040 
Micromechanics ras of Space Simulated Thermal 
pene ne and Stresses 


in Continuous Fiber Rein- 
Nooet Ta0/O/GAR 051,931 


Optimal oe | Processes for Unidirectional Metal- 

Matrix Composites: A Computational Simulation. 

N90-21143/4/GAR 051,933 
MICROORGANISMS 

Survival of Microorganisms and Bacterial Predation and 

Competition in Nature. 

AD-A222 771/8/GAR 052,181 


Reactors for scaling-up coal bioprocessing. 
DE90010988/GAR 051,277 


Vat Sense eee ee eee 
PB90-249798/GAR 


051,649 
MICROPLASMAS 


Microplasmas. 
PB90-254384 
MICROPROCESSORS 

SEU characterization and design dependence of the 

DE90007678/GAR 050,955 
MICROSTRUCTURE 

} ~~"ceeeg and Properties of Aluminum-Lithium 

AD OOS 923/8/GAR 051,995 


Microstructure/Mechanical Property Relations in a Me- 
Alloyed Aluminum. 
052,004 


chanically 

AD-P005 938/6/GAR 

PC-based digital imaging for storing microscopy images 
for surveillance programs. 

DE90010080/GAR 050,956 
NDE of ceramic heat exchangers. 
DE90010977/GAR 

Characterization of Failure Processes 
Copper ites under Fatigue Loading 
N90-21123/6/GAR 


053,183 


051,891 
in Tungsten 
051,924 
peg me oem und Festigkeitseigenschaften bin- 
aerer Aluminium-Silizium-Legierungen. (Structural mor- 
phology and mechanical properties of binary aluminum 


silicon ). 
Ti5/A90-8416 94/GAR 


MICROWAVE AMPLIFIERS 


Microwave —S— for magnetic fusion e i- 
cations, hcg ye —— report, September 1 14 1555. 


DE9001 1 o79/ GAR 


Microwave generation for magnetic fusion appli- 

cations, Task C. Progress report, Foe mao ber 12 1989- 
lember 14, 1990. 

'90011080/GAR 052,616 


Mode competition effects in free electron lasers and gyr- 


otrons. 
DE90011084/GAR 052,617 


MICROWAVE ANTENNAS 
Millimeter Wave Near-Field Study. 
N90-21058/4/GAR 051,107 


Optical Control of an 8-Element KA-Band Phased Array 

Using a Hig Optoelectronic Interconnect. 

N90-21275/4/GAR 051,109 
MICROWAVE CIRCUITS 


Copl Ww , 
N90-21273/9/GAR 
MICROWAVE EQUIPMENT 


052,033 


052,615 


Fed Phased Array Antenna. 
51,108 


AD-A222 972/2/GAR 
Algorithm for using a slide-screw tuner as a computer- 
controlled i k 
DE90010657/GAR 051,116 
MICROWAVE LANDING SYSTEMS 
MLS Mathematical Mode! Validation Study Using Air- 
_— MLS aoe Midway Airport Engineering Flight 
ests, August L 
AD-A223 175/1/GAR 053,272 


Samaton Re henmey of 9 Mmmere Lasts 
by Area Navigation System at Miami/Tamiami, Flori- 


KEYWORD INDEX 


AD-A223 176/9/GAR 


MICROWAVE RADIATION 
Microwave processing of silicon nitride. 
DE90011333/GAR = 
MICROWAVE RADIOMETERS 
Use of Microwave Satellite Data to Study Variations in 
Rainfall over the Indian Ocean. 
N90-21501/3/GAR 050,560 
MICROWAVES 


Sumi of Measurements of Permittivities and Permea- 
bilities of Some Microwave Absorbing Materials. 
AD-A223 221/3/GAR 052,979 


MIDDLE EAST 


053,273 


051,895 


Security and Defense of the Middle East. 
AD-A222 902/9/GAR 052,373 


oa Weapons Proliferation in the Middle East: What 


is the Proper Ri 
AD-A223 21 5/S/GAR 052,301 
MIDDLESEX COUNTY (ONTARIO) 


former farmland 
MIC-90-03205/GAR 


MILFORD (NEW HAMPSHIRE) 
Health Assessment for Fletcher’s Paint Works and Stor- 
age Facility Hazardous Waste Material, Milford, Hillsbor- 

lh County, New Hampshire, Region 1. CERCLIS No. 
NHD981067614. 
PB90-250424/GAR 051,479 

MILITARY AIR FACILITIES 
Base Exterior Architecture Plan: Naval Ocean Systems 
Center Hawaii Laboratory, Oahu, Hawaii. 

AD-A222 632/2/GAR 052,305 

MILITARY AIRCRAFT 
Aluminum-Lithium: Application of Plate and Sheet to 
Fighter Aircraft. 
AD-P005 935/2/GAR 050,391 

MILITARY COMMANDERS 

sree <. Marshall: A Study in Mentorship. 
859/1/GAR 


Recruiting Battalion Commander’s Handbook. 
AD-A222 895/5/GAR 052,329 


Mine Run n--An Operational Analysis of Major 

General Gi tomy Meade. 

AD-A222 913. S/GAn 052,375 
MILITARY DOCTRINE 

Bringing Gators into the Fold - A Look at Amphibious 

Doctrine. 

AD-A222 898/9/GAR 052,372 

Soviet New Thinking: Perspectives and Implications. 

AD-A222 91 6/9/GAR 050,597 
MILITARY EQUIPMENT 

=~ Program Manager’s Testability/Diagnostics 

juide. 
052,315 


AD-A222 cet 
The Low Cost Option. 
/ "GAR me 


052,417 


052,325 


Joint 
AD-A223 1 
po sega Po: transfer test with the Air Fi 
Ogden Air — Sos Denter: MIL-D-28000 Class I! (GES), 
Quick short test 

DE90010180/GAR 051,811 


MILITARY FACILITIES 
Wright Research and Development Center Test Facilities 
Handbook. 
AD-A222 582/9/GAR 052,303 
Task Order 2 Enhanced ow Assessment, Fort 


Lake City, Utah. 
RD heed 785 753/6/GAR 051,391 


Task Order Enhanced Preliminary Assessment, New Or- 
leans Military Ocean Terminal, Now Orleans, Louisiana. 
AD-A222 754/4/GAR 051,684 


Enhanced Preliminary Assessment Report: Navajo Depot 
AD-A223 171/0/GAR 051,738 
Phar your study design for the US Radon Assess- 


oy rey Program (NAVRAM 
peso0s421/GA . . 051,505 


AFLC ECAMP experience: How it was done and lessons 
learned. 


DE90010099/GAR 051,741 

Waste Minimization Opportunity Assessment, Fort Riley, 

PB90-250176/GAR 051,651 
MILITARY FORCES (FOREIGN) 

Analysis of bi poe 4 Gap in — Balance between Repub- 


lic of Korea 
AD-A223 148/4/GAR. 052,386 


MILITARY FORCES (UNITED STATES) 
Reserve Component rams Fiscal Year 1989. 
AD-A222 759/3/GAR 052,368 
Strategic Airlift Requirements after Conventional Armed 
eductions. 


Forces in Europe (CFE) Ri 
AD-A222 899/7/GAR 052,330 


Reserve Component Mobilization: The Key to Success. 
AD-A222 906/0/GAR 052,331 


Ground Force Concept for Low Intensity Conflict. (Final 
Report). 


MILK 


AD-A223 141/3/GAR 
MILITARY INTELLIGENCE 


AD-ALS S11/0/GAR 


A Soviet View. 


052,385 


Control. 
052,363 


Tactical Reconnaissance: 
AD-A223 001/9/GAR 
Delprojekt informa’ | 

4. 
Warfare Project. Final “ae 


052,364 


pe Slutrapport (Information 
the Anti-Submarine 
PB90-256240/GAR 
ao MEDICINE 
Sex Differences in Health Care Requirements Aboard 
U.S. Navy Ships. 
AD-A223 194/2/GAR 051,784 


ae oo OPERATIONS 


leserve Component Programs Fiscal Year 1989. 
AD A222 759/3/GAR 052,368 


Special Operations Forces in Direct Action, Peacetime 


ROADS? O2178/GAR 052,376 


Feasibility of a Cadre Approach to Mobilization. 
AD-A222 928/4/GAR 052,379 


MILITARY ORGANIZATIONS 
poy eb the Bear: Gorbachev’s Program to Restructure 
AD-AD2S S20 TOIT /GAR 050,610 
MILITARY PERSONNEL 
Psychophysiological Assessment of Pilot Workload in an 
wees 
AD-A222 707/2/GAR 052,313 
Dengue Fever in American Military Personnel in the Phil- 
ippines: Clinical Ot - on Hospitalized Pati 
during a 1984 Epi i 
AD-A222 730/4/GAR 052,226 
Work Satisfaction Issues ee aes Prior United States Air 
jurse Anesthetists. 


Force Certified R 
AD-A222 737/9/CaR 051,781 

Financial Assessment for Senior Military Officers. 
AD-A222 858/3/GAR 050,312 
Societal Values and Their Effect upon the Military. 
AD-A222 896/3/GAR 052,398 
Building on Self Strength (The Boss Approach to Leader 
AD-A222 942/5/GAR 052,336 


MILITARY PLANNING 
on Force Future. 
AD- 567/0/GAR 
Security and Defense of the Middle East. 
AD-A222 902/9/GAR 
Kroenika Oever Stridsf 
FOA 2 Grindsjoen Inom Armens it 
1961-1987 (Survey of the Combat Course Studies at the 
National Defence Research Establishment Experimental 
Station, Grindsjoen within the Swedish Army’s Study 
Field Direct Fire, 1961-1987). 
PB90-256231/GAR 052,392 
MILITARY RESERVES 


Programs Fiscal Year 1989. 


Reserve Component 
AD-A222 759/3/GAR 052,368 


Reserve Component : The Key to Success. 
AD-A222 906/0/GAR 052,331 
Reserve Component Overseas Training: A 
Key Instrument within the =e. 

AD-A223 094/4/GAR 052,384 
AG) Mobilization System for Reserve Components 
fiaoe 246/0/GAR 052,388 


MILITARY STRATEGY 


United States National Strategy in Panama. 
AD-A223 089/4/GAR 


MILITARY TRAINING 
Anienna/Cable 
Career Ladder, AF: 
AD-A222 680/1/GAR 


C. Marshall: A Study in Mentorship. 
AD noes 859/1/GAR 
Lessons ing - the Army System. 
AD-A222 929/2 052,335 


Building on Self Strength (The Boss Approach to Leader 
AD-A222 942/5/GAR 052,336 
Reserve Component Overseas oye se Training: A 
Key Instrument within the Elements of Power. 

AD-A223 094/4/GAR 052,384 
Evolution of Communication Technology: Implications for 
Remote-Site Training in the Navy. 

AD-A223 159/5/GA\ 052,350 
raining, The Low Cost Option. 


052,353 


052,383 


Maintenance Action 
052,310 


361X0. 


052,325 


Joint Traini 
AD-A223 1 M/GAR 


MILK 
Hanford Environmental Dose Reconstruction Project. 


DE90010835/GAR 051,515 
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MILL TAILINGS 
Long-term stability of solid standards for radiochemical 


analysis. 
DE90010948/GAR 051,523 


MIMD (COMPUTERS) 
Architecture Independent Environment for Developing 
Engineering Software on MIMD Computers. 
N90-21553/4/GAR 051,024 
MINAS GERAIS (BRAZIL) 
Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 
N90-21459/4/GAR 052,471 
MINE FIRES 
Tracer gas used for the mine fire simulations. 
MIC-90-03377/GAR 
MINE HUNTING 
Sensor fusion methodology for remote detection of 
buried land mines. 
052,840 


052,535 


DE90010633/GAR 


MINE ROADWAYS 
Sicherheit bei der Sonderbewetterung von Streckenvor- 
trieben mit Teilschnittmaschinen. (Safety of special venti- 
lation systems for roadway drivage using selective cut- 


ters). 
DE90784798/GAR 052,518 


Review and evaluation of main roadway intersection 

techniques for use in the Sydney Coalfield. 

MIC-90-03380/GAR 052,537 
MINE ROOF BOLTING 

Video probe inspection of roofbolt holes at H-W Mine, 


Westmin Resources. 
MIC-90-03370/GAR 052,533 


MINE VENTILATION 
Tracer gas used for the mine fire simulations. 
MIC-90-03377/GAR 
MINE WASTES 
Environmental quality of receiving waters at United Keno 
Hill Mines Ltd., Elsa, Yukon. 
MIC-90-03114/GAR 051,695 
Plains and Reclamation Project: Spoil ground- 
water chemistry and its impacts on surface water. — 
51,701 


=e age 
ineering for gold and base metal mining 


fo 


052,535 


operations in Northwest Territories: Final report. 
IC-90-03268/GAR 


051,568 


MINERAL EXPLORATION 
Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 
MINERAL INDUSTRIES 
Monitoring costs and their implications for direct dis- 
chargers in the Ontario mineral industry: Group B, indus- 
trial minerals sector. 
MIC-90-03228/GAR 051,699 
Application of Rheological Element Method (REM) model 
for open-pit design optimization. 
MIC-90-03389/GAR 052,541 
MINERAL RESOURCES 
Mineral resources: Research objectives for continental 


scientific drilli 
DE90010511/GAR 052,513 


Index to mining assessment reports: Yukon, 1989. 
MIC-90-03165/GAR 52,524 


Mispec Resources Inc. gold project: Cape Spencer, New 


Brunswick. 

MIC-90-03190/GAR 052,525 

Further characterization of Plymouth Mn deposit, New 
inswick. 


Bru a 
MIC-90-03192/GAR 052,527 


British Columbia mineral exploration review, 1990. 
MIC-90-03294/GAR 052,528 


Canadian mineral ne not being mined in 1989. 
MIC-90-03340/GAR 052,529 


Petrology, geochemistry and mineralogy of potash ore 
mill products from the Potash Company of America Mine 
and the Denison Potacan Mine. 

MIC-90-03500/GAR 052,463 


Current research, part E: Cordillera and Pacific —. 
MIC-90-03559/GAR 052, 


MINERALOGY 
Geotechnical study of rock mass classification param- 
eters for Sydney Coalfield, Nova Scotia. 
MIC-90-03392/GAR 052,542 
MINERALS 
Gasification ash and slag characterization: (Task 3.5). 
Quarterly technical progress report, January-March 1988, 
and final technical report, April 1987-March 1988. 
DE90011398/GAR 051,256 


were DRAG 
Spanioad Optimization for Minimum Drag of 


Mult-iting Sutace Configurations. 
5/GAR 050,356 


052,572 


Index to mining assessment reports: Yukon, 1989. 
MIC-90-03165/GAR 052,524 
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KEYWORD INDEX 


Index of ree, technology projects, 1989. 
MIC-90-03366/GAR 052,531 
About electro-magnetic wire-rope testing in New Bruns- 
wick mines and related data. 

MIC-90-03368/GAR 052,532 


Saskatchewan Energy and Mines: Annual report 1988-89. 
MIC-90-03451/GAR 052,543 


Petrology, geochemistry and mineralogy of potash ore 

mill products from the Potash Company of America Mine 

and the Denison Potacan Mine. 

MIC-90-03500/GAR 052,463 
MIRA VARIABLES 

AFGL Ten Micron Mosaic Array Spectrometer: Recent 


Results. 
N90-21333/1/GAR 050,522 


MIRNY (ANTARCTICA) 
ECC Ozonesonde Observations at Mirny, Antarctica, 


during 1989. 
PB90-252024/GAR 050,565 


MISCIBLE-PHASE DISPLACEMENT 
Development of effective gas solvents including carbon 
= for the improved recovery of West Sak oil. Final 


D '90000241/GAR 052,503 


MISSILE DEFENSE 
Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 
MISSILE LAUNCHING SITES 
Carry Hard ICBM basing: A technical assessment. 
DE90010973/GAR 052,406 
MISSILES 
Exchange ratios for singlet boost-phase defenders. 
DE90010263/GAR 052,297 


Realistic warhead and blast shield testing of chemical 
energy tandem warhead systems for advanced antitank 


missiles. 
DE90010615/GAR 052,839 
Low-cost infrared telemetry system for kilohertz-band- 
width data acquisition. 
DE90010616/GAR 050,933 
MISSION PLANNING 
Spaceborne Optical Interferometer: The JPL Csi Mission 


Focus. 
N90-21063/4/GAR 053,264 


MISSION PROFILES 
Is Presence Still a Viable Naval Mission. 
AD-A222 941/7/GAR 
MIXED CARBIDE FUELS 
Post irradiation examinations of uranium-plutonium mixed 
carbide fuels irradiated at medium linear power rate. 
DE90777737/GAR 052,752 
MIXING 
Turbulence modeling in the SHALE code. 
DE90010354/GAR 052,889 


Microgravity Acoustic Mixing for Particle Cloud Combus- 


tors. 
N90-21600/3/GAR 050,899 


MIXTURES 
Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser 
Activity in syn-Bimanes. 
AD-A222 800/5/GAR 050,727 
MOBILE EQUIPMENT 
Mobile Incineration: An Analysis of the Industry. 
PB90-255449/GAR 
MOBILE HOMES 
Testing the effectiveness of mobile home weatherization 
measures in a controlled environment: The SERI 
CMFERT Project. 
DE90000323/GAR 051,230 
MOBILIZATION 
Coast — Mobilization Logistics, How Can a Capability 


be Developed. 
AD-A222 778/3/GAR 052,318 


Reserve Component Mobilization: The Key to Success. 
AD-A222 906/0/GAR 52,331 
Feasibility of a Cadre Approach to Mobilization. 
AD-A222 928/4/GAR 52,379 
Present Mobilization System for Reserve Components 
(RC) is Inadequate. 
AD-A223 246/0/GAR 052,388 
MODEL REFERENCE ADAPTIVE CONTROL 
Rule-Based Mechanisms of Learning for 
Adaptive Flight Control. 
N90-20939/6/GAR 
MODEL TESTS 
Ice Impact Model Tests for Three Bow Forms of a 
Vessel. Volume 1. Short Analysis of the Test Results. 
PB90-249954/GAR 052,795 
MODELS 


Application of HREELS to Model Catalysts: CO and 
C2H4 Ai tion on Pt/Al203. 
050,763 


dsorp' 
AD-A222 744/5/GAR 
ition of Ethylene on Pt Model Catalysts. 
050,764 


053,249 


052,380 


051,670 


intelligent 
050,407 


HREELS Investi 
AD-A222 745/2/GAR 


Characterization of PMDI/HOPG Interfaces by SERS 
Using a Silver Overlayer Configuration. 


AD-A223 104/1/GAR 050,783 


Medical Simulation Model to Compare SAMMS Inventory 
a with the Average Requisition Quantity Inventory 


olicy. 
AD 523 222/1/GAR 052,355 


Geracao de Modelos de Grade Triangular Em Ambiente 
de Microcomputador (Generation of Triangular Form 
Models in a Microcomputer Environment). 

N90-21447/9/GAR 052,409 


Report of the CIB W14 Workshop on Fire Modeling (4th); 
yo International du Batiment (CIB) Commission W14 


PESO. 247420/ GAR 050,649 


Fundamentals of Enclosure Fire ‘Zone’ Models, 1989. 

PB90-254855 050,651 
MODULAR STRUCTURES 

Hierarchical oe to large space structure control. 

DE90010681 053, 
MODULATION 

Advanced Communication Processing Techniques Held 

in Ruidoso, New Mexico on 14-17 May 1989. 

AD-A223 244/5/GAR 050,932 
MODULATORS 

Signal Isolation Capability of Rotating Wave Plate Type 

Electro-Optic Modulators. 

AD-A222 640/5/GAR 051,124 
MOLECULAR BEAM EPITAXY 

Frequency-Domain Analysis of Time-Dependent Reflec- 

tion High-Energy Electron Diffraction Intensity Data. 

AD-A222 828/6/GAR 052,986 
MOLECULAR BIOLOGY 

Organization and Expression of Plasmodial Genes Re- 


quired for Erythrocyte Invasion. 
AD-A222 674/4/GAR 052,155 


Workshop on high-field NMR and biological applications. 
DE90010002/GAR 052,164 
MOLECULAR CONFORMATION 

Two-Dimensional NMR Studies of Arsenical-Sulfhydryl 


Adducts. 
AD-A223 019/1 050,779 


MOLECULAR CRYSTALS 
Molecular crystals and localized vibrational states. 
DE90010602/GAR 

MOLECULAR ELECTRONICS 
Spiro-Fused Conducting Polymers for Molecular Electron- 


Ics. 
AD-A222 718/9/GAR 050,815 


MOLECULAR ENERGY LEVELS 
Production of NS(B2pi) from the S(3P) + N sub 3(X2pi) 


Reaction. 
AD-A223 212/2/GAR 050,786 


MOLECULAR FLOW 
Non-Newtonian Molecular Dynamics and Thermophysical 


Properties. 
PB90-254657 052,910 


Comparison between the Null-Collision and Time-Counter 
Direct-Simulation Monte Carlo Methods: Leading Edge 


Flow. 
PB90-255704/GAR 050,374 


MOLECULAR IONS 
Spectroscopy of lons and Their Clusters. 
AD-A223 109/0/GAR 


MOLECULAR PROPERTIES 


Molecular Dynamics Study of the Effect of Temperature 
on the Structure and Dynamics of Water between Pt 


Walls. 
AD-A222 627/2/GAR 050,759 
Chemical Structure and Kinetics at Liquid/Solid Inter- 


faces. 
AD-A222 766/8/GAR 050,769 


Molecular Dynamics of Physical Aging Processes in Poly- 

mer Glasses (Experiment and Theory). 

AD-A222 848/4/GAR 050,818 
MOLECULAR SIEVES 

Modified ferrisilicates for synthesis gas conversion. Final 


report. 
DE90009553/GAR 051,879 


MOLECULAR STRUCTURE 
Molecular Structure of Interphases between DGEBA/ 
BTDA Adhesives and Silver Substances Using Surface- 
Enhanced Raman Scattering. 
AD-A222 750/2/GAR 051,867 


Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. 
AD-A223 103/3/GAR 050,824 


PEPICO studies of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 
Progress report, April 1989-March 1990. 

DE90010790/GAR 050,799 


Molecular dynamics studies of surface indentation in two 
dimensions. 
DE90010874/GAR 052,014 


WIPP/SRL in-situ tests: Compositional correlations of 
MIIT waste glasses. 
DE90011241/GAR 051,530 


Nicalon/Siliconoxycarbide Ceramic Composites. 


150,798 


050,784 





N90-21133/5/GAR 


MOLECULAR VIBRATION 
Formation a> fs of Vibrationally Excited At- 


AO hose 30 Be0 3/ saan 050,566 


Shocked Molecular Solids: Vibrational Up Pumping, 

Defect Hot Spot Formation, and the Onset of Chemistry. 

AD-A222 793/2/GAR 050,772 
MOLECULAR WEIGHT 

Determinations of Molecular Weight and Molecular 

— Distribution of High Polymers by the Rheological 


roperties. 
N90-21180/6/GAR 050,841 


MOLECULE MOLECULE INTERACTIONS 
Non-Destructive Characterization of Polymer/Metal Inter- 
faces Using Surface-Enhanced Raman Scattering 


(SERS). 
AD-A223 105/8/GAR 050,825 


MOLECULES 
Adsorption of Pyridine at the Au(110) - Solution Interface. 
AD-A223 065/4/GAR 050,78 


Se see studies of surface indentation in two 


DE9001081 0874/GAR 052,014 


MOLLUSCA 
Life History and Harvest Summaries for Selected Inverte- 
brate Species Occurring off the West Coast of North 
America. Volume 2. and Crustacea. 
PB90-246695/GAR 052,777 


MOLTEN CARBONATE FUEL CELLS 
Effects of coal-derived trace species on the performance 
pod molten carbonate fuel cells. Technical progress report 
No. 15 (annual progress and interim project evaluation), 
August 22, 1988-August 21, 1990. 
DE! 051,320 


051,928 


11 186/ GAR 
Braensleceller foer el- och vaermeproduktion. Utveck- 
lingslaeget 1989. (Fuel cell for electric power and heat 
production. Status of development 1989). 
DE90770777/GAR 051,322 

MOLTEN SALTS 
Evaluation of Room-Temperature Chloroaluminate Molten 
Salts as Electrolytes for High Energy Density Batteries. 
AD-A223 097/7/GAR 051,206 
MOLYBDENUM 
Novel target configurations for selective ionization state 
studies in molybdenum. 
DE90008231/GAR 053,056 
MOLYBDENUM COMPOUNDS 
Part 1, Synthesis and thermolysis of cyclopentadienyl and 
pentameth' lopentadienyl molybdenum dioxo alkox- 
ides; Part 2, Structural characterization of polysilicate in- 
termediates formed during sol-gel tion. 
DE90010996/GAR 050,801 
MOLYBDENUM DISULFIDE 
Influence of the Deposition Conditions on Radiofrequency 
Magnetron Sputtered MoS2 Films. 
N90-21210/1/GAR 050,742 
MOLYBDENUM SILICIDES 
Ta and Nb reinforced MoSi2. Revision 1.076. 
DE90010596/GAR 
MOLYBDENUM SULFIDES 
Evaluation of mixed alcohol production processes and 


catalysts. 
DE90010325/GAR 051,268 


MONETARY POLICY 
pany’ J Policy: The Potential Role for Agricultural Com- 


modity 

PB90-247982/GAR 050,438 
MONEY 

Foreign Currency Strategies: Why Are Our Hands Tied. 

AD-A222 930/0/GAR 052,399 
MONITORING 

Radon Monitoring in Army Stand-Alone Housing Units. 

AD-A223 235/3/GAR 051,498 

Decision-analysis process to support verification technol- 

= research and development. 

90010841/GAR 052,396 

MONOCLONAL ANTIBODIES 

ra systems for flow cytometry data analysis: A pre- 
liminary report 
DE90010619/GAR 052,133 
MONOMERS 

Dynamics of Micellar Oligomeric and Monomeric Sodium 

10-Undecenoate. 

AD-A222 570/4/GAR 050,750 

Synthesis of Reactive Fluoroaliphatic Diamines. 

AD-A222 679/3/GAR 
MONOTONE FUNCTIONS 

Consequences of Monotonicity for Markov Transition 


Functions. 
AD-A222 852/6/GAR 052,097 


MONSOONS 
Use of Microwave Satellite Data to Study Variations in 
Rainfall over the Indian Ocean. 
N90-21501/3/GAR 050,560 


MONTANA 
Water Resources Data for Montana, Water Year 1989. 


051,917 


050,723 


KEYWORD INDEX 


PB90-252362/GAR 


MONTE CARLO METHOD 
Comparison between the Null-Collision and Time-Counter 


— Monte Carlo Methods: Leading Edge 
PS90-255704/GAR 050,374 


MONTGOMERY COUNTY (IOWA) 
Health Assessment for Union Carbide Disposal/Red Oak 
Landfill Site, ~— Oak, lowa, Region 7. CERCLIS No. 


1AD98064350 
Pp890.250366/ GAR 051,476 


MONTGOMERY COUNTY (PENNSYLVANIA) 
—_ te an for ae a Chemical Corpora’ a 
le, Lower Pottsgrove Town: ’ 
ia, Rog S No. PADI00320200 ra 


Penn: 
051, 659 


051,724 


sylvania, Region 3. CERCLI: 
PB90-253709/GAR 
MOROCCO 
Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 050,686 
MORPHOLOGY 
Morphologic Plasticity and Periodicity: Porcine Cerebral 
Microvascular Cells in Culture. 
AD-A222 967/2/GAR 052,161 
MORTALITY 
Proceedings of the Workshop on Needs and Resources 
for Occupational Mortality Data. pr 
7 


PB90-245002/GAR 
aphic Area for Aged Medicare 


Hospital Data by G 
Beneficiaries: Selected iagnostic Groups, 1986. Volume 
051,779 


t 
PB90-253634/GAR 


Hospital Data b heer sou Area for Aged Medicare 
Beneficiaries: Se’ Selected ‘ocedures, 1986. Volume 2. 
PB90-253642/GAR 


051,780 
MORTARS 
Studies on diffusion of (137)Cs in cement mortar. 
DE90777744/GAR 
MOS TRANSISTORS 
——— switched-bias response from steady-state irra- 


diation: 
DE90006770/ GAR 052,295 


1/f noise in irradiated MOS devices. 
DE90007288/GAR 051,971 


Field dependence of interface trap buildup in Si-gate 


MOS devices. 
DE90007679/GAR 051,180 


Irradiation effect of transistor by Co-60 gamma rays and 
electron beams. Effects of exposure rate and tempera- 


ture. 
DE90777752/GAR 051,187 


MOSSBAUER EFFECT 
SDIO/1ST Ultrashort Wavelength Laser - ‘Novel Experi- 
mental Schemes for Observing the Moessbauer Effect in 
Long-Lived Nuclear Levels and Nuclear Coherent States’. 
AD-A222 607/4/GAR 053,046 
High-Pressure Moessbauer Study of SnSe. 
AD-A222 773/4/GAR 

MOTION 
Motion, beam. and Image Flow. 
PB90-2543: 

MOTION pmol 
Proceedi ~- of a Conference on Wraparound Visual Dis- 
plays Held in Waltham, Massachusetts on 14-15 January 
1988 (Motion Sickness, Visual Displays, and Armored Ve- 


hicle in). 
AD-A222 678/5/GAR 052,248 


MOTOR ACTIVITY 


Apprentissage Moteur et Fonction Cerebelleuse (Cerebel- 
lar Function and Learning of Motor Function). pee 


052,683 


052,985 


052,223 


PB90-252156/GAR 


MOTOR VEHICLES 
Development of Additional Federal Outdoor Impact Labo- 
ratory (FOIL) Facilities. Volume 1. Preliminary Design 
Study for Upgrading FOIL to Test with Heavier Vehicles. 
PB90-245218/GAR 053,319 
MOUND LABORATORY 
Stable isotope sales: Mound customer and shipment 
summaries, FY 1988. 
DE90008229/GAR 052,629 
MOUNT HOLLY (NEW JERSEY) 


Health Assessment for Landfill and Development Compa- 
ny, Mount — New Jersey, Region 2. CERCLIS No. 
NJD048044325 


PB90-247164/GAR 051,471 


MOVING TARGETS 
Survival Probability Function of a Target Moving along a 
Straight Line in a Random Field of Obscuring Elements. 
AD-A222 839/3/GAR 052,095 
MUFFLERS 
Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 053,045 


State of the ART of Acoustics of Active and Passive Muf- 


flers. 
N90-21597/1/GAR 051,799 


MULTICONDUCTOR CABLES 
Transient Signal Distortion and Coupling in Multilayer 
Multiconductor MIC Microstrips. 


NAPHTHA 


AD-A222 989/6/GAR 
MULTIGRID METHODS 


Optimization and Linear Multigrid Methods. 
Peso 280088 / GAR 052,071 


MULTILAUNCHING 
‘MLRS’: A Rocket 
AD-A223 182/7/GA 


MULTIPHASE FLOW 


051,159 


lem for the Marine Corps. 
052,861 


the = * ” . 
i to flow 
TB/S908T197/GAR 
MULTIPROCESSING (COMPUTERS) 
— een oe Mecuenee Vien Sy 


lems 2: and Performance E' 
N90-2155 /5/GAR 051,068 
MULTIPROCESSORS 
Semi-Automatic Parallel Program Generation for Distribut- 
ed-Memory i 
PB90-252784/GAR 051,042 


MULTIPROGRAMMING 
Single-Pass Memory System Evaluation for Multiprogram- 


Workloads. 
AD Aze2 808/8/GAR 050,950 


MULTIVARIATE ANALYSIS 
pron Brn coern. of Time rr Using Multivariate 


Splines (MARS 
AD Abe os /6/GAR 052,092 


MUON-CATALYZED FUSION 
Muonic molecular structure, Ma oe 
fusion rates for muon catalyzed nical 
t 
DE900 '90010966/GAR 
MUON-NUCLEON INTERACTIONS 
Kerneffekte bei tiefinelastischer Myonenstreuung am 
a) = effects in deep inelastic muon scatter- 
1 7890-81198/GAR 053,188 
MUON REACTIONS 
Kerneffekte bei tiefinelastischer Myonenstreuung am 
Peasy — effects in deep inelastic muon scatter- 
TI 7890-81 198/GAR 053,188 


MUSCARINIC RECEPTORS 


Cultures de Cellules Neuronales et Gliales: ago 
ee ee ee ee 


ae & oe & op Reg y or 
(Neuronal and Glial Cell Cultures: A 


ent and Muscarinic Cholinergic Receptors). 

PB90-252214/GAR 052,128 
MUSCLES 

Hs a Organization and Plasticity of Cat’s Skeletal 

PBoO251 109/GAR 052,221 
MUSSELS 

Scope for Growth in Mussels Exposed in Western and 

Eastern Scheldt. 

PB90-249053/GAR 051,713 

Effect of Extracts from Suspended Sediments on ‘Mytilus 


PB90-253451/GAR 051,729 


MUSTARD AGENTS 


Response of Mouse Brain to a le Subcutaneous In- 
(eon ct Gu Mtonotanetionas Suite’ Mustard Butyl 2- 


ChioroethyI 
AD-A223 223/9 052,272 


MUTAGENICITY TESTS 
Health effects of ionizing radiation. 
pos 5/GAR 052,244 


ted Criteria Document Asbestos Effects: Appendix. 
PB 248915/GAR 052,278 
MYOCARDIUM 
Insulin an 
Shock: In vivo Myocardial | 
AD-A222 969/8/GAR 
MYTILUS EDULIS 
Se 
PB90-253451/GAR 051,729 
NACELLES 
Aerodynamic Design Techniques at DLR Institute for 
N90-20979/2/GAR 050,348 


NAI DETECTORS 
G(E) functions (spectrum-dose conversion operator) of 
po ae oa spherical Nal(T!) scintillation detector for estimating 
B00 77 799/GRR 052,644 
NAPHTHA 
Jet fuels potential of liquid by-products from the Great 


Plains 

DE90000459/GAR 051,238 
Production of jet fuels from coal derived liquids. Volume 
6, Preliminary analysis of upgrading alternatives for the 


October 15,1990 KW-81 


053,117 


———— Effects during Endotoxin 
interactions. 


052,117 





Great Plains liquid + streams: Interim report, 

March 1987--February 1988. 

DE90011005/GAR 051,248 
NAPHTHALENE 

Interactive chemistry of coal-petroleum processing. Quar- 


December 16, 1989-March 15, 1990. 
Dedo00s794/GAR 051,265 


Modification of coal surfaces with methyl! radicals. Final 
—. January 1, 1989-August 31, 1990. 
:90010587/GAR 051,273 
NAPHTHALENE SULFONATE/ANILINO 
poy and Transport of Fluorescent Probes in Surfac- 


ilayers. 
ADA 841/9/GAR 050,776 


NASA PROGRAMS 
Small Business Innovation Research. Abstracts of 1988 


Phase 1 Awards. 
N90-21680/5/GAR 050,327 
Small Business Innovation Research. Abstracts of Com- 
a 1987 Phase 1 Projects. 
90-21681/3/GAR 050,328 
NASA SPACE PROGRAMS 
or : Space Shuttle, Space Science, and Space 


N90-21050/1/GAR 053,200 


NATIONAL AEROSPACE PLANE PROGRAM 
Effects of Nose Bluntness and Shock-Shock Interactions 
on Blunt Bodies in Viscous Hypersonic Flows. 
N90-20950/3/GAR 050,341 
NATIONAL AIRSPACE SYSTEM 
Weather Data Dissemination to Aircraft. 
N90-20934/7/GAR 053,290 


ne Weather Processor (MWP) Integration Test 


N90-21500/5/GAR 053,299 


NATIONAL DEFENSE 
Commission on Merchant Marine and Defense, A Person- 


al Assessment. 
AD-A223 178/5/GAR 052,352 


NATIONAL ENVIRONMENTAL POLICY ACT 
Hanford Site National Environmental Policy Act (NEPA) 
characterization. Revision 2. 
DE90011056/GAR 051,747 
NATIONAL GOVERNMENT 
Architect’s and engineer’s guide to energy conservation 
in existing buildings. Volume 1, Energy use assessment 
and simulation methods. 
DE90008226/GAR 050,637 
NATIONAL GUARD 
Drug interdiction Mission: A Circumven- 
tion of Posse Comitatus. 
AD-A222 923/5/GAR 050,581 
Future Role of the Army National Guard. 
AD-A223 238/7/GAR 
NATIONAL HEALTH INTERVIEW SURVEY 
Questionnaires from the National Health 
Survey, 1980-84. 
PB90-245028/GAR 
NATIONAL HEALTH SERVICE 
Job-Sharing in the National Health Service. 
PB90-248683/GAR 
NATIONAL PARK SERVICE 
Evaluating the — Evaluation Process Within the 
National Park Service. 
PB90-255555/GAR 053,334 
NATIONAL PARKS 
emery hey the = Evaluation Process Within the 


PB90-255555/' AR 053,334 


NATIONAL PARKS SERVICE 
Better Housing Now: Public-Private Venture Housing at 
Bend National Park, Texas. 
‘A222 644/7/GAR 053,331 


052,387 


Interview 
051,771 


050,316 


AD-A222 867/4/GAR 050,592 


GNATS Into Dragons: State and Local Governments and 
Local Groups Become a Power in National 


Security Policymakii 

AD-A223 026/6/GAR 

United States National Strategy in Panama. 
AD-A223 089/4/GAR 


NATIONAL cin ty INFORMATION SERVICES 
nero Nee, The Role of Federal Scientific 


050,614 


052,383 


and Technical Informa’ 
PB90-252537/GAR 
NATIONAL WATER RESEARCH INSTITUTE 
Reflections, 1986-87: Director’s report. 
MIC-90-03129/GAR 
Current research ‘89: A 
ogy at the National 
MIC-90-03336/GAR 
NATO 
NATO Thesaurus Project. 
AD-A222 700/7/GAR 
NATURAL AREAS 
Biological inventory and evaluation of the Oriskany Sand- 
stone and Woodlands area of natural and scientific inter- 
est. 


KW-82 VOL. 90, No. 20 


050,332 


052,484 


is of the 1988-89 research 
Research Institute. 
52,487 


051,804 


KEYWORD INDEX 


MIC-90-03551/GAR 


NATURAL GAS 
Enhanced gas recovery bibliography, Sandia National 
Laboratories, December 1975-December 1989. 
DE90010166/GAR 052,511 


pesemenns 4 choice in a least-cost expansion analysis 
The impact of gas prices, planning horizon, 
and system characteristics. 

DE90011145/GAR 051,348 


Daten- und Faktenbank Phasengleichgewichte. Schluss- 
bericht. (Numerical and factual database on phase equi- 
libria. Conclusion report). 

DE90785015/GAR 051,286 


Environmental Studies Research Funds (Canada): Annual 


report 1989. 
MIC-90-03338/GAR 051,757 


Pressure history of a gas pipeline. 
MIC-90-03376/GAR 053,306 


Significant discoveries offshore Newfoundland and Labra- 
dor. 


MIG-90-03588/GAR 052,827 


Co-Firing of Natural Gas and Coal. Annual Report, Octo- 
ber 1988-September 1989. 
PB90-247230/GAR 050,900 


Gas Research Institute 1991-1995 Research and Devel- 
opment Plan and 1991 Research and Development Pro- 


Boo 
'B90-247412/GAR 051,296 


lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental Impact Statement. Volume 1. 
PB90-247511/GAR 051,484 


lIroquois/Tennessee and Champlain Pipeline Projects. 
Draft Environmental Impact Statement Regional System 
Alternatives. Volume 2. 

PB90-247529/GAR 051,485 


lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental Impact Statement. Volume 3. Comments and 


Responses M: 
PB90-247537/ ‘AR 051,486 


State-of-the-Art Interior Piping Systems Application: On 
Site H2S/O2 Removal Technology. Final Report, June 
1988-March 1989. 

PB90-252552/GAR 051,311 


NATURAL GAS DEPOSITS 
Organic Chemistry of Mantle-Derived Xenoliths: Assess- 
ing the Possibilities for Deep Sources of Natural Gas. Bi- 
ennial Report, November 1987-November 1989. 
PB90-247404/GAR 052,473 
NATURAL LANGUAGE 
ATN ign Tool. 
AD-A223 030/8/GAR 
NATURAL RESOURCE CONSERVATION 


Use of indicators to show the state and recent trends in 
sustainable development: A forestry pilot study. 
052,414 


052,556 


050,582 


MIC-90-03119/GAR 
Use of indicators to show the state and recent trends in 
sustainable development in Canada. Draft. 
MIC-90-03120/GAR 052,546 
Implementation 


Wetlands planning policy statement: 

juidelines. 

IC-90-03260/GAR 052,553 
Policy statement, wetlands: A proposed policy of the 
Government of Ontario issued for public review. 
MIC-90-03261/GAR 052,554 
Alberta. Recreation, Parks and Wildlife Foundation: 
Annual report 1988-89. 

MIC-90-03734/GAR 053,333 

Rocky-North Saskatchewan Integrated Resource Plan: 

Annual review 1986-87. 

MIC-90-03751/GAR 052,557 
NATURAL RESOURCE MANAGEMENT 

Canada Committee on Ecological Land Classification: 

Achievements 1976-89, and long-term plan. 

MIC-90-03123/GAR 052,547 
NATURAL RESOURCE MANAGEMENTS 

Policy statement, wetlands: A proposed policy of the 

Government of Ontario issued for public review. 

MIC-90-03261/GAR 052,554 
NATURAL RESOURCES 

Rocky-North Saskatchewan Integrated Resource Plan: 

Annual review 1986-87. 

MIC-90-03751/GAR 052,557 
NATURAL RESOURCES MANAGEMENT 

— planning policy statement: Implementation 


Riic-90-08260/ GAR 052,553 


Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 1. 
MIC-90-03281/GAR 052,587 
Reclamation, a Global Perspective: Proceedings of the 
conference, Volume 2. 
MIC-90-03431/GAR 052,591 


Saskatchewan Parks, Recreation and Culture: Annual 


r 1988-89. 
MIC-90-03487/GAR 053,332 


Rocky-North ae Integrated Resource Plan: 
Annual review 1986-8 


MIC-90-03751/GAR 052,557 


Chesapeake Bay Living Resources Monitoring Plan. First 
Annual ee ey Report. 
PB90-252297/GAR 052,561 


Atoll Research Bulletin Nos. 330-338. Marshall Island 


Issue. 
PB90-252529/GAR 052,562 


NAVAJO DEPOT (ARIZONA) 
Enhanced Preliminary Assessment Report: Navajo Depot 
Activity, Bellemont, Arizona. 
AD-A223 171/0/GAR 051,738 
NAVAL AIRCRAFT 
Aluminum Lithium Alloys for Navy Aircraft. 
AD-P005 927/9/GAR 
NAVAL AVIATION 
Navy Maintenance: Improvements Needed in the Aircraft 
Engine Repair Program. 
AD-A223 140/5/GAR 052,349 
NAVAL OPERATIONS 
ls Presence Still a Viable Naval Mission. 
AD-A222 941/7/GAR 
NAVAL PERSONNEL 
Navy Nurse Corps Compensation. 
AD-A222 892/2/GAR 
NAVAL PETROLEUM RESERVE 
po species program, Naval Petroleum Reserves 
in California. Annual report FY89. 
DE90011192/GAR 051,748 
NAVAL RESEARCH 
Independent Research and Independent Exploratory De- 
velopment aan FY89 Annual Report. 
052,312 


050,387 


052,380 


050,313 


AD-A222 690/0/GAR 
ONR Far East Scientific Information Bulletin. Volume 15, 


Number 2. 
AD-A222 873/2/GAR 052,327 


NAVAL SHORE FACILITIES 

Long-Term Management Strat for Dred Material 
Disposal for the Naval Weapons Station, Yorktown, York- 
town, Virginia; Naval Supply Center, Cheatham Annex, 
Williamsburg, Virginia; and Naval Amphibious Base, Little 
Creek, Norfolk, Virginia. Phase 1: Evaluation of Existing 
Management Options and Data. 

AD-A223 017/5/GAR 051,545 


NAVAL TRAINING 
Psychosocial Risk Factors for Upper Respiratory Infec- 
tions: Effects of Upper Respiratory Illness on Academic 


Performance in U.S. Navy Basic Training. 
AD-A223 190/0/GAR 052,142 


NAVAL VESSELS 
Sex Differences in Health Care Requirements Aboard 


U.S. Navy Ships. 

AD-A223 194/2/GAR 051,784 
NAVIER-STOKES EQUATION 

Efficient Airfoil Design Method Using the Navier-Stokes 


Equations. 
N90-20981/8/GAR 050,350 


Optimization of Aerodynamic Designs Using Computa- 
tional Fluid Dynamics. 
N90-20999/0/GAR 050,363 


Navier-Stokes Analysis of Turbine Blade Heat Transfer. 
N90-21300/0/GAR 52,902 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User’s Guide. 
N90-21306/7/GAR 052,906 


Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 1.0. Volume 3: Programmer’s Reference. 
N90-21307/5/GAR 052,907 


Fad aga Solutions of Incompressible Navier-Stokes 


Equa 
N9O-21 567/ 4/GAR 052,908 


NAVIGATION 
General Design Memorandum, ogee Harbor, Mississip- 
pi. Design Memorandum Number 1. Appendix C. Geo- 
technical Report. 
AD-A223 134/8/GAR 052,823 

NAVIGATIONAL AIDS 
Total Navigation System. 
PB90-250291/GAR 


NAVSTAR SATELLITES 
Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 


Sole Means Navi 
LORAN-C and NA‘ 
N90-20933/9/GAR 


NEGLIGENCE 
Blameless Contamination: New State L 
ing Liability for Agricultural Chemicals in 
PB90-256629/GAR 


NEMATODA 
Acute Toxiciteit van Aluminium en H(+ )-lonen Concen- 
tratie voor Bodemnematoden uit een Zuur en Kalkrijk 
Dennenbos. (I) an en es van een 
Toets in Waterig Medium (Acute Toxicity of Aluminum 


053,303 


053,288 


ition and Integrity Through Hybrid 
TAR GPS. ils 
053,289 


islation Regulat- 
roundwater. 
050,589 





and H(+ ) Concentration to Soil Nematodes from Acid 

poe Lime-Rich Coniferous Forest Soil. (i) Development 
ind Application of a Test in Watery Solutions). 

PB9O. 249343/GAR 052,279 


Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 
NEODYMIUM CUPRATES 
Magnetic Phase Transitions in Nd2CuO04. 
PB90-254921 
NEODYMIUM LASERS 
th frequency doubler for high average power applica- 


#90010747/GAR 052,929 

High-Average Power Pulse Pumped Q-Switched Nd:YAG 

Laser System. 

PB90-251489/GAR 051,834 
NEOPLASMS 


PBF/BNCT yoy for Cancer Treatment. Monthly bul- 
letin, Volume 4 
DE90010954/GAR 052,146 


Use of the power burst facility for boron neutron capture 


therapy. 
DE90010955/GAR 052,147 


NEPTUNIUM 236 
Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 


NEPTUNIUM 237 
Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 


NERVE AGENTS 


Semi-Synthetic G-; Agent Hydrolase. 
AD-A222 825/2/GAI 


NERVE CELLS 
Cultures de Cellules Neuronales et Gliales: Systeme 
Modele dans I’Etude de |I’Expression des Canaux Na 
Voltage-Dependants et des Recepteurs Choli jiques 
Muscariniques (Neuronal and Glial Cell Cultures: A Model 
System for Studying Expression of Na Voltage-Depend- 
ent Canals and Muscarinic Cholinergic Receptors). 
PB90-252214/GAR 052,128 
NERVES 
Neuropeptides and Immunopeptides: Mi 
Neuroimmune Axis. Volume 594. Annals of the 
Academy of Sciences. 
AD-A223 056/3 
NERVOUS SYSTEM 
Neurotoxicity: Identifying and ——— Poisons of the 
Nervous System. New Developments in Neuroscience. 
PB90-252511/GAR 052,282 
NETHERLANDS 
Scope for Growth in Mussels Exposed in Western and 
Eastern Scheldt. 
PB90-249053/GAR 051,713 
Geschatte Stralingsbelasting in Nederland in 1987 
(Tweede interimrapport) (Estimated Radiation Exposure 
in the Netherlands in 1987 (Second Interim Report)). 
PB90-249350/GAR 051,474 
Report of a Technical Backstopping Visit to the National 
Soil Service Project, Tanga, Tanzania, September/Octo- 


ber 1989. 
PB90-251166/GAR 052,596 


NETWORK ANALYZERS 
Calibration of ee Network Analyzers: A Pre- 


cision Vi 
051,118 


053,029 


052,158 


rs in a 
lew York 


052,119 


iewpoint. 
N90-21262/2/GAR 


NETWORK FLOWS 
Dual Ascent Methods for Problems with Strictly Convex 
Costs and Linear Constraints: A Unified Approach. 
AD-A222 834/4/GAR 052,077 
NETWORK SYNTHESIS 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 
ERATL-90/11/GAR 051,117 


NEURAL NETS 
Evaluation of Correlations between Meteorological Meas- 
urements and Observations of Lightning Activity Using 
Artificial Neural Systems. 
AD-A222 659/5/GAR 050,551 


Neural Network for Feature Extraction. 
AD-A223 059/7/GAR 051,081 


Neural Networks for Real-Time Sensory Data Processing 
and Sensorimotor Control. 
AD-A223 096/9/GAR 052,178 


Neural Networks for Aircraft Control. 
N90-20937/0/GAR 


Real Time Neural Net Estimator of Fatigue Life. 
N90-21564/1/GAR 


NEURAL NETWORKS 
Tests of track segment and vertex finding with neural 


networks. 
DE90011485/GAR 053,146 


NEUROGLIA 
Cultures de Cellules Neuronales et Gliales: Systeme 
Modele dans |’Etude de |’ ession des Canaux Na 
Voltage-Dependants et des Recepteurs Cholinergiques 
Muscariniques (Neuronal and Glial Cell Cultures: A Model 
System for Studying Expression of Na Voltage-Depend- 
ent Canals and Muscarinic Cholinergic Receptors). 


050,405 


050,923 


KEYWORD INDEX 


PB90-252214/GAR 


NEUROIMMUNE AXIS 
Neuropeptides and immu) tides: M in 
Neuroimmune Axis. Volume 404, Annals of the New York 
Academy of Sciences. 
AD-A223 056/3 052,119 
NEUROPEPTIDES 
Neuropeptides and Immunopeptides: gers oom ina 
ee _ Volume 594. Annals of lew York 
fe) 
AD-A223 056/3 052,119 
NEUROSCIENCES 
Neurotoxicity: Identifyi sh —— 
Nervous System. New nts in 
PB90-252511/GAR 
NEUROSECRETORY SYSTEMS 
Octopamine and Serotonin in the Brain-Corpus Cardia- 
cum Axis of the Locust (Octopamine en Serotonin in de 
Hersenen-Corpus Cardiacum-as van de Afrikaanse Treks- 


prinkhaan). 
PB90-248030/GAR 052,126 


NEUROTOXINS 
ma of Curarimimetric Neurotoxin Antago- 


AD A222 729/6/GAR 052,265 

Neurotoxicity: Identifyi Poisons of the 

Nervous System. New jeuroscience. 

PB90-252511/GAR 052,282 
NEUTRON CAPTURE 

ae Currents in the Radiative Capture of Thermal 

Neutrons by Protons and Deuterons. 

PB90-251182/GAR 053,179 
NEUTRON CROSS SECTIONS 

peace ht pl A portable ENDF/B Version 5 neutron 

spectrum section generation program. 

DE90008239/GAR - 


053,058 
a na ape 
as for a moving neutron detector. 
Desoot02867 


052,638 

NEUTRON cameene 

Use of neutron diffraction in determining strains in high- 

temperature superconducting composites. 

DE90010404/GAR 052,999 
NEUTRON IRRADIATION 

pomp cnn of the remote-controlled electrical resist- 

@ measurement apparatus. 

DE90777742/GAR 052,019 
NEUTRON REACTIONS 

Exchange Currents in the Radiative Capture of Thermal 

Neutrons by Protons and Deuterons. 

PB90-251182/GAR 053,179 

Niveauschema von (176) Lu und dessen Bedeutung in 

der s-Prozess Nukleosynthese. (Level scheme of (176) 

Lu and its importance for s-process nuci ). 

TIB/B90-81206/GAR 053,191 
NEUTRON SOURCES 

Radiation effects concerns at a spallation source. 

DE90010567/GAR 
NEUTRON SPECTRA 

COMBINE/PC: A portable ENDF/B Version 5 neutron 

spectrum and cross-section generation program. 

DE90008239/GAR 053,058 
NEUTRONS 

JANUS neutron irradiation of a mouse cell line containing 

a shuttle vector plasmid. 

DE90010542/GAR 052,240 

Precise extractions of the x and Q(sup 2) dependence of 

R = _ sigma (sub L)/sigma (sub T), F(sub 2p), F(sub a8 

and F(sub 2n)/(sub 2p) from a combined analysis of 

SLAC deep inelastic electron scattering experiments. 

DE90011013/GAR 053,119 
NEUTROPENIA 

Trehalose Dimycolate Enhances Resistance to Infection 

in Neutropenic Animals. 

AD-A222 673/6/GAR 052,135 
NEVADA TEST SITE 

Radiological effluents released from announced US conti- 

nental tests, 1961 through 1988. 

DE90011243/GAR 051,531 
NEW BRUNSWICK 

New Brunswick motor vehicle traffic accident statistics, 


1988. 
MIC-90-03286/GAR 053,316 


Background discussion document on energy in New 
Brunswick, 1990-2000. 

MIC-90-03314/GAR 051,355 
Canada/New Brunswick Subsidiary Agreement Industrial 
Development: Amendment no. 5. 

MIC-90-03333/GAR 050,676 


Canada/New Brunswick Cooperation Agreement on Plan- 


Hr 
MIC-90-03334/GAR 050,677 


NEW JERSEY 
Aerial radiological survey of the Evans Area, US Army 
Communications-Electronics Command, Fort Monmouth, 
New Jersey. Date of survey, November 1988. 
DE90011190/GAR 051,528 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 1. Atlantic Slope Basins, Hudson River to Cape 
May. 


052,128 


inces. 


Poisons of the 
leuroscience. 
052,282 


and Controlli 
elopments in 


053,089 


NIGHT VISION DEVICES 


PB90-252347/GAR 051,722 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 2. Delaware River Basin and Tributaries to Dela- 


ware Bay. 

PB90-252370/GAR 
NEW YORK 

> “epprc, compliance process at New York FUSRAP 

DES001 1182/GAR 052,676 
NEWTON METHOD 

— calculation of Newton steps without accumulating 

£00008702/GAR 051,000 
NEWTON METHODS 

Computer-Aided Structural Optimisation of Aircraft Struc- 

N90-20973/5/GAR 050,395 
me SYSTEM 


051,725 


ee ee ht Cane ae ee 5S NLR _Engi- 
rooting X-Pert 4 Toolkit (User Manual NEXT 1.2: 


System Toolkit). 
BOO DEE 701 /GAR 050,417 


NICARAGUA 
Contras as a U.S. Political Instrument and Their impact 
on Central American Countries. 
AD-A222 900/3/GAR 050,611 
NICKEL 


6 ae ae bon he 


050,753 
Interactive chemistry of coal-petroleum processing. Quar- 
terly report, December 16, 1989-March 15, 1990. 
DE90009794/GAR 051,265 
Encoding of the Burgess metal electrical resistivity model 
into SESAME format and its adaptation to the metal 


nickel. 
DE90010816/GAR 052,013 


Concentrations of metals in Norton Sound seawater sam- 
and human hair samples, 1989. 

E90010857/GAR 051,691 
Cascade collapse in copper and nickel. 
DE90011115/GAR 

NICKEL ALLOYS 
Weldability of nickel aluminides. 
DE90008557/GAR 
Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 051,184 
Role of melting temperature on the properties of dis- 


placement cascades. 
a 1106/GAR 051,976 


Grain Boundary Precipitation in Ni3Al Based Alloys. 
N90.21 161/6/GAR 052,024 
Stability of Amorphous Silica Coatings for High Tempera- 
ture Service. 

N90-21179/8/GAR 051,951 
Ferromagnetic Resonance Studies and Magnetization 


Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 


Untersuchung des Ai age cee A ozesses durch lon- 
enimpiantation in den Systomen Mn Al und Ni-Al. (Investi- 


gation of the amorphization process by ion implantation 
in the alloy systems Mn-Al oa Ni-Al). 
TIB/B90-81191/GAR 052,035 


NICKEL BASE ALLOYS 
First i examination of phase stability in FCC- 


052,010 


051,978 


052,006 


principles ¢€ 
based ordered Ni-V alloys. 
DE90010635/GAR 
Development and evaluation of advanced austenitic 


alloys. 
5 30011315/GAR 051,962 


Vibrational and optical properties of amorphous metals. 

Progress report, June 1984-June 1990. 

DE90011427/GAR 052,017 
NICKEL COMPOUNDS 

Photon-Induced Desorption of CO Chemisorbed on the 

Oxidized Ni(111) Surface. 

AD-A222 774/2/GAR 050,770 
NICKEL HYDROGEN BATTERIES 

pw vet of KOH Plant Batten, =. _ Cycle Life of IPV 

Nickel-Hydrogen it Battery s. 

N90-21116/0/GAR 051,218 
NICKEL IRON ALLOYS 

Ferri netic Resonance Studies and Magnetization 

Curves of CoCr and CoCr/NiFe Thin Films. 

PB90-251570/GAR 052,032 
NICOTINE 

Rapid determination of nicotine in urine by direct thermal 


desorption i spectrometry. 
DE90009423/: el 051,448 


NIGHT VISION DEVICES 
Human es and Safety Considerations of Night Vision 


) Thermal Imaging Systems. 
Ab A229 256/ 25/2/GA AR 051,128 
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NIGHTGLOW 
Low Latitude F-R 
Nightglow 
N90-21494/ 1 SAR 


NIOBIUM 
Characterization of solid state bonding between Coors 
AD-999 alumina and niobium. 
DE90010653/GAR 051,918 


NIOBIUM STANNIDES 
Proposed Study on the Effect of Sampling Bonding Tech- 
@® niques on the Measured Critical Current of Nb3Sn Super- 


PB90-254608 053,027 


NITRIC OXIDE 
Wirtschaftliche Minderung des NOx Gehaltes unter die 
pes Luft-Grenzwerte durch NCR mittels Harnstoff und zu- 
thermoprozesstechnischer Massnahmen. 
Sontensbetche (Economical reduction of NOx content to 
well below the limit values prescribed by ‘TA-Luft’ 
h —— reduction using urea and addi- 
‘ocessing measures. Final 


051,427 


ion Dynamical Processes from Atomic 
missions. 
050,543 


report). 
DE90785073/GAR 


NITRIDES 
Effects of Titanium on Some Surface Properties of Nitride 


Ceramics. 

N90-21178/0/GAR 051,896 
NITRO COMPOUNDS 

Burning mechanism and ——— rate of RX-35-AU and 

RX-35-AV as a function of HMX particle size measured 

by the hybrid closed bomb-strand burner. 

DE90010677/GAR 052,841 
NITROBENZENES 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for Distillation Bottoms from the Pro- 
duction of Nitrobenzene by the Nitration of Benzene 


K025. 
PB90-234386/GAR 051,602 


NITROGEN 
Racy “seen and OH Concentrations in a Solid Propel- 
lant Flame Using tion Techniques. 
AD-A222 591/0/GAR 052,830 
State-to-state inelastic and reactive molecular beam scat- 
tering from surfaces. 
DE90010492/GAR 050,792 
NITROGEN DIOXIDE 
Air quality measurements and characterizations for vege- 
tation effects research. 
DE90011151/GAR 051,419 


Nitrogen Dioxide and Respiratory Infection: Pilot Investi- 


—_ 

90-247339/GAR 052,152 
Influence of Experimental Pulmonary Emphysema on 
Pence Effects from Inhaled Nitrogen Dioxide and 
Diesel Exhaust. 

PB90-247347/GAR 052,277 


NITROGEN OXIDE 
Acid Air Pollutant Mixtures: Respiratory System Re- 
sponses and Effects of Exercise. 
PB90-245077/GAR 051,440 
NITROGEN OXIDE (NO) 
Field-Induced Surface Chemistry of NO. 
AD-A223 007/6/GAR 
NITROGEN OXIDES 
N-Alko: ’-Cyanodiazene N-Oxides. 
AD-A222 689/2/GAR 050,725 
Hanford Waste Vitrification Plant Clean Air Act permit ap- 


Besoo 10317/GAR 051,404 


pe report to Congress: Clean coal technolo- 
—— Low NOx/SOx burner retrofit for utility cy- 


Bes0010 0959/ GAR 051,405 


a to Congress Clean Coal Technol- 
Demonstration of selective catalytic reduc- 

lechnology for the control of nitrogen oxide 

emissions from high-sulfur-coal-fired boilers. 


Oooo 10360/GAR 051,406 
Emissions involved in acidic deposition processes: Meth- 


a and results. 
DE90011152/GAR 051,420 


Study of Ontario Hydro’s contribution to ozone levels in 
Ontario, phase |: Literature review. 
MIC-90-03518/GAR 051,435 


NITROGEN SULFIDE 

Production of NS(B2pi) from the S(3P) + N sub 3(X2pi) 
@@ Reaction. 

AD-A223 212/2/GAR 050,786 
NITROMETHANE 

— ion of propellant components in supercritical 

water. 

DE90010600/GAR 051,555 


NITROSAMINES 
Nitrosamines from N,N-Disubstituted 
drazones of Dinitroformaidehyde and 


late. 
AD-A222 874/0/GAR 


NK CELLS 
Effects of Bacterial Lipopolysaccharide and Calmodulin 
on Ca(2+ )-ATPase and Calcium in Human Natural Killer 


KW-84 VOL. 90, No. 20 


050,778 


azines via Hy- 
‘thy! Nitroglvoxy- 


050,728 


KEYWORD INDEX 


Cells, Studied by a Combined Technique of Immunoelec- 

tron Microscopy and Ultracytochemistry. 

AD-A222 961/5/GAR 052,114 
NOISE 

Conference on Noise and Chaos in Nonlinear Dynamical 

Systems Held in Turin, Italy on 7-11 March 1989. Ab- 


stracts. 
AD-A222 907/8/GAR 052,051 


Evaluatie van de brochure Windturbinegeluid. (Evaluation 

of the brochure ‘Wind turbine noise’). 

DE90767886/GAR 051,321 
NOISE EMISSION ANALYSIS 

Herstellung und Charakterisierung von hochgefueliten, 

unidirektional faserverstaerkten thermoplastischen Poly- 

meren. (Manufacture and characterization of highly filled, 

unidirectional fiber-reinforced thermoplastic polymers). 

TIB/A90-81195/GAR 051,938 
NOISE-INDUCED HEARING LOSS 

Gehoor van Jongeren en Blootstelling aan Geluid (Hear- 

ing Impairment in Young People and Noise Exposure: Ex- 

ecutive Summary and Conclusions). 

PB90-252651/GAR 052,260 
NOISE MEASUREMENT 

Shock and Vibration Digest, Volume 22, No. 2. 

N90-21596/3/GAR 053,045 


State of the ART of Acoustics of Active and Passive Muf- 


flers. 

N90-21597/1/GAR 051,799 
NOISE PREDICTION 

Air Force Procedure for Predicting Aircraft Noise Around 

Airbases: Airbase Operations Program (BASEOPS) De- 

scription. 

AD-A223 069/6/GAR 051,488 


NOISE PROPAGATION 
Active Control of Multi-Dimensional Random Sound in 


Ducts. 
N90-21603/7/GAR 052,873 
NOISE REDUCTION 
Air Force Procedure for Predicting Aircraft Noise Around 
=— Noise Exposure Model (NOISEMAP). User’s 
janual. 
AD-A223 162/9/GAR 051,489 
Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 
N90-21387/7/GAR 051,490 


Transmission Research Activities at NASA Lewis Re- 
search Center. 
N90-21394/3/GAR 


Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 053,045 


State of the ART of Acoustics of Active and Passive Muf- 


flers. 
N90-21597/1/GAR 051,799 


Traffic Noise Attenuation as a Function of Ground and 
Vegetation (Interim Report). 
PB90-254053/GAR 051,491 
NOISE SPECTRA 
Free-Field on of High Intensity Noise. 
N90-21604/5/GAR 
NON-INDUCTIVE CURRENT DRIVE 
Neoclassical effects on rf current drive. 
DE90010302/GAR 
NON-NEWTONIAN FLUIDS 
Non-Newtonian Molecular Dynamics and Thermophysical 


Properties. 
PB90-254657 052,910 
NONDESTRUCTIVE TESTING 
Non-Destructive Characterization of Polymer/Metal Inter- 
faces Using Surface-Enhanced Raman Scattering 


(SERS). 
AD-A223 105/8/GAR 050,825 


pang and Nondestructive Examination Issues at Sea- 
brook Nuclear Station. An Independent Review Team 


050,398 


052,874 


052,610 


Report. 
NUREG-1425/GAR 


NONDESTRUCTIVE TESTS 
Some Recent Applications of Laser Ultrasound to the 


052,740 


Characterisation of Materials. 
N90-21374/5/GAR 051,838 


Ultrasonic and Radiographic Evaluation of Advanced 
Aerospace Materials: Ceramic Composites. 
N90-21401/6/GAR 053,230 


NONLINEAR DIFFERENTIAL EQUATIONS 
ALPAL Matrix Editor for symbolic Jacobians. 
DE90010639/GAR 051,005 
About the Development of Parallel Aigorithms for the So- 
lution of Nonlinear Boundary Value Problems. 
PB90-247891/GAR 052,060 
NONLINEAR SYSTEMS 
Effect of Nonlinearities on Flexible Structures. 
AD-A222 705/6/GAR 053,033 
py-tortd Peencinrs. of Time Series Using Multivariate 
Bas poe Splines (MARS). 
AD A222 710/6/GAR 052,092 
NONMETALS 
High resolution photoelectron spectroscopy of metal clus- 
ters and high temperature species. 


DE90011598/GAR 


NONOSCILLATORY ACTION 
Some Aspects of Essentially Nonoscillatory (ENO) For- 
mulations for the Euler Equations, Part 3. 
N90-20949/5/GAR 050,340 
NORFLOXACIN 
Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 
U.S. Military Personnel. 
AD-A222 976/3/GAR 052,204 


NORMAL FORMS 
Unique Normal Forms: The Nilpotent Hamiltonian Case. 
PB90-248352/GAR 052,061 
NORSYNEPHRINE 
Octopamine and Serotonin in the Brain-Corpus Cardia- 


cum Axis of the Locust (Octopamine en Serotonin in de 
a Cardiacum-as van de Afrikaanse Treks- 


prink' 
052,126 


052,018 


jaan). 
Pee. 248030/ GAR 


NORTH AMERICA 
Multi-dimensional aspects of recent climate change in 
North America. Progress report, August 15, 1989-April 1, 


1990. 
DE90010958/GAR 050,556 


NORTH ATLANTIC OCEAN 
Primary production on the Labrador Shelf and in the 
Strait of Belle Isle in May 1988. 

MIC-90-03220/GAR 050,486 

NORTH KOREA 
U.S. ROK Frictions: Causes for Anti-Americanism. 
AD-A222 897/1/GAR 


NORTH PACIFIC OCEAN 

Life History and Harvest Summaries for Selected Inverte- 
brate Species Occurring off the West Coast of North 
America. Volume 2. Cephalopods and Crustacea. 
PB90-246695/GAR 052,777 
Status of the Pacific Whiting Resource in 1989 and Rec- 
ommendations to Management in 1990. 
PB90-246703/GAR 050,506 


NORTHEAST ASIA 
Military Role of the United States and Japan in Northeast 
Asia at the Age of the New Detente Mood. nme 
5 


050,593 


AD-A223 149/6/GAR 


NORTHERN REGION (PAKISTAN) 
Small hydro electric power development in the northern 
area, Pakistan. A mission report. 
DE90791373/GAR 051,332 
NORTHWEST TERRITORIES 
Alcohol and Drug aS Council for the Northwest 
Territories: Annual reports 1984- 
MIC-90-03354/GAR 050,607 
NOSES (FOREBODIES) 
Effects of Nose Bluntness and Shock-Shock Interactions 
on Blunt Bodies in Viscous Hypersonic Flows. 
N90-20950/3/GAR 050,341 
NOTCH STRENGTH 
Fatigue Damage Growth Mechanisms in Continuous 
Fiber Reinforced Titanium Matrix Composites. 
N90-21409/9/GAR 051,934 
NOZZLE DESIGN 
Technical Evaluation Motor No. 5 (TEM-5). 
N90-21117/8/GAR 
NOZZLE GAS FLOW 
Optical Study of the Flow Start-Up Process in Four Con- 
vergent-Divergent Nozzles. 
AD-A222 918/5/GAR 052,394 
NUCLEAR DATA COLLECTIONS 
(NEANDC/NEACRP Task Force on Nuclear Data Evalua- 
tion Cooperation). Foreign trip report, April 28, 1990-May 


2, 1990. 
DE90011309/GAR 053,142 


NUCLEAR ELECTRIC PROPULSION 
Radiological Assessment of Nuclear Power and Propul- 
sion Operations Near Space Station Freedom. 
N90-21108/7/GAR 053,240 
NUCLEAR ENERGY LEVELS 
High Resolution Study of Stretched-Spin States in 


(116)Sn. 
053,180 


050,922 


) 
PB90-251562/GAR 


NUCLEAR EXPLOSION DETECTION 
plo per Discrimination of Quarry Blasts, Earthquakes 
and Underground Nuclear Explosions. 
AD-A223 148/8/GAR 051,103 


SDA/LARS(trademark) final report. Development and 
verification of a learning and recognition system 
(LARS(trademark)) for seismic data analysis (SDA). 
DE90010695/GAR 052,455 
NUCLEAR EXPLOSION TESTING 

Laboratory Particle Velocity Experiments on Rock from a 
USSR Underground Nuclear Test Site. 

AD-A223 108/2/GAR 051,097 


NUCLEAR EXPLOSIONS 
Optical Study of the Flow Start-Up Process in Four Con- 
vergent-Divergent Nozzles. 
AD-A222 918/5/GAR 052,394 


Seismic signal processing optimized for a specific source 
and receiver. 





DE90010189/GAR 051,104 


Parametric — of oo effects on aerosol 

scave' y droplets over large fires. 

DESO0TOBBEIGA a ™ 
NUCLEAR pono 

= National Laboratories data engineering for DOE 


ea agencies. 
9001029 GAR 051,800 
Buildings radiological characterization report for the 
Sora Bo ite Remedial Action Project, Weldon 
Deact 1 08eor 0660/GAR 051,512 
Results of the radiological survey at 14 Long Valley 
Road, Lodi, New Jersey (LJ070). 
DE90011368/GAR 052,680 
Radiological and chemical completion report for over- 
head piping removal for the Weldon Spring Site Remedial 
A Weldon Spring, Missouri. 

051,563 


ction 
DE90011414/GAR 
Report on progress of researches by common utilization 
052,719 


050,572 


of JAERI nuclear facilities, for fiscal 1988. 
DE90777886/GAR 

NUCLEAR FUEL CONVERSION 
JAERI contribution to the second NEACRP benchmark 
calculation on High Conversion Light Water Reactor lat- 


tices. 
DE90777734/GAR 052,773 


NUCLEAR FUELS 
Criticality experiments with neutron flux traps containing 


voids. 
DE90010319/GAR 052,747 


NUCLEAR FUSION 
West European Magnetic Confinement Fusion Research. 
N90-21634/2/GAR 052,628 
NUCLEAR INDUSTRY 
Importance of human performance and procedures in lim- 
iting severe accident risks. 
DE90010013/GAR 052,645 
NUCLEAR MAGNETIC RESONANCE 
Copolymerization of 1,1-Dimethyl-1-Silacyclopent-3-ene 
and 1,1-Dophenyl-1, 1- -Diphenyl-1-Silacyclopent-3-ene. 
Characterization of lymer Microstructures by H1, 
C13, and Si29 NMR Spectrocopy. 
AD-A221 959/0/GAR 050,812 


General Data Processing Station for Modern Spectrom- 


eters. 
AD-A223 202/3/GAR 050,829 


Workshop on high-field NMR and biological applications. 

DE90010002/GAR 052,164 
NUCLEAR MATERIALS MANAGEMENT 

Applications of gamma-ray spectrometry in the quantita- 

tive nondestructive assay of special nuclear materials. 

DE90010609/GAR 052,748 
NUCLEAR MATTER 

Physics of the pion liquid. 

DE90011001/GAR 
NUCLEAR MEDICINE 

Development of gamma emitting, peng radio- 

tracers for imaging the brain and pancreas. Progress 

report, March 1, 1987-February 28, 1988. 

DE90010594/GAR 052,145 
NUCLEAR MODELS 

Nuclear Effects Model Embedded Stochastically in Simu- 

lation (NEMESIS) Summary Report. 

AD-A222 642/1/GAR 050,383 
NUCLEAR PHYSICS 

Collection of reports on use of computation fund utilized 

in common in 1988. 

DE90777885/GAR 053, 166 
NUCLEAR POWER PLANTS 

Applicability of base-isolation R&D in non-reactor facilities 

to a nuclear reactor plant. 

DE90010137/GAR 052,694 

CSAU, a tool to prioritize advanced reactor research. 

DE90010903/GAR 052,700 


Mechanical damage experience in major light water reac- 


tor systems. 
DE90010922/GAR 052,702 


Ranking significant phenomena in physical systems. 
DE90010983/GAR 052,766 


Impact of LWR Decontaminations on Solidification, 
Waste Disposal and Associated Occupational Exposure. 
NUREG/CR-3444-V7/GAR 052,720 


peg ooh Generator Tube Integrity Program/Steam Genera- 
tor 
052,721 


053,118 


‘oup Project. 
NUREG/CR-5117/GAR 


Summary of Inadequate Core Cooling Instrumentation for 
U.S. Nuclear Power Plants. 
NUREG/CR-5374/GAR 052,722 


Light Water Reactor Pressure Isolation Valve Perform- 


ance Testing. 

NUREG/CR-5515/GAR 052,723 
CARES (Com puter Analysis for Rapid Evaluation of 
Structures). — 1.0. Seismic Module. Volume 1. The- 


oretical Mani 
NUREG/GR. 588-V1 /GAR 052,724 


CARES (Computer Analysis for Rapid Evaluation ¢ 
Structures). Version 1.0. Seismic Module. Volume 2. 
User’s Manual. 


KEYWORD INDEX 


NUREG/CR-5588-V2/GAR 052,725 
CARES (Computer Analysis for Rapid Evaluation of 
Structures). — 1.0. Seismic Module. Volume 3. 
Sample Prob! 
NUREG/CrLSs88-V3/GAR 052,726 
Assessment Study of RELAP5/MOD2 Cycle 36.04 Based 
on Pressurizer Safety and Relief Valve Tests. 

052,728 


NUREG/IA-0034/GAR 
Licensed ating Reactors Status Summary Report: 
F 052,729 


Data as of February 28, 1990 
NUREG-0020-V14-N3/GAR 

Licensee Contractor and Vendor Inspection Status 
January 1990-March 1990. 


Report. Quarterly Report, 
NUREG-0040-V14-N1/GAR 052,730 
bog ro of Documents Made Publicly Available, March 1- 


NUREG-0540-V12-N3/GAR 052,731 


Prioritization of Generic Safety Issues. Supplement No. 
11, Revision Insertion Instructions. 
NUREG-0933-SUP-N11/GAR 052,734 


Resolution of Generic Safety Issue 29: Bolting Degrada- 
tion or Failure in Nuclear Power Plants. 

NUREG-1339/GAR 052,735 
Annual 


Atomic Safety and Licensing Board Panel, 
052,736 


Report, Fiscal Year 1989. 
NUREG-1363-V2/GAR 
NRC Research Program on Plant Aging: ee and Sum- 
maries of Reports Issued Through May 1990. 
NUREG-1377-REV1/GAR 052,737 
Procedural and Submittal Guidance for the Individual 
Plant Examination of External Events (IPEEE) for Severe 
Accident Vuinerabilities. Draft Report for Comment. 
NUREG-1407/GAR 052,738 


Mitsubishi Denki Giho, Vol. 64, No. 3, 1990. 
PB90-250549/GAR 


Inspection Robots 
PB90-250556/GAR 


NUCLEAR PROLIFERATION 
Chemical Weapons Proliferation in the Middle East: What 
is the Proper R nse. 
AD-A223 215/5/GAR 
NUCLEAR REACTOR ACCIDENTS 
ery soy des Queliterms fuer Einen TMLB’ -Stoerfall 
bei Einen Reaktor vom Typ WWER-1000 (Source Term 
Calculation for a TMLB’ -Sequence at a WWER-1000 
Type Reactor). 
PB90-250515/GAR 052,775 
NUCLEAR REACTOR SAFETY 
Indexes to Nuclear Regulatory Commission Issuances, 
January-March 
052,732 


1990. 
NUREG-0750-V31-IND1/GAR 
julatory Commission Issuances, May 1990. 


Nuclear Ri 
NUREG-0750-V31-N5/GAR 052,733 


epoe, Guidelines. 

NUREG-1409/GAR 052,739 
peg my des Queliterms fuer Einen TMLB’ -Stoerfall 
bei Einen Reaktor vom Typ WWER-1000 (Source Term 
Calculation for a TMLB’ -Sequence at a WWER-1000 
Type Reactor). 
PB90-250515/GAR 052,775 

NUCLEAR REACTORS 
Wind force measurement on a model fuelling machine 
trolley in a simulated LOCA. eames 


052,741 


051,852 


052,301 


MIC-90-03528/GAR 


NUCLEAR SPIN 
Experimental tests of proton spin models. 
DE90010545/GAR 

NUCLEAR THEORY 
Research in theoretical nuclear physics. (Progress 


report). 

DE90010792/GAR 053,109 
NUCLEAR WARFARE 

Nuclear Effects Model Embedded Stochastically in Simu- 

lation (NEMESIS) Summary Report. 

AD-A222 642/1/GAR 050,383 

—_ of the Morality of Intention in Nuclear Deter- 

nce, with Special Reference to Final Retaliation. 

AD-A222 692/6/GAR 052,393 
NUCLEAR WEAPONS 

DOE requirements for the next generation controller. 

DE90010288/GAR 052,395 
NUCLEIC ACID HETERODUPLEXES 

Theoretical Studies of cis-Pt(Il)-Diammine Binding to 

Duplex DNA. 

PB90-254798 052,209 
NUCLEON-NUCLEON INTERACTIONS 

Nucleon-nucleon interaction in the presence of the elec- 

tromagnetic field: Nucleon-nucleon bremsstrahlung. 

DE90010871/GAR 053,115 
NUMBER THEORY 

Non-Interactive Zero Knowledge. 

AD-A222 698/3/GAR 052,045 


Number-Theoretic Approach to Subgroups of Dihedral 


Groups. 
AD-A222 857/5/GAR 052,050 


NUMERICAL DATA 
Wind turbine wake interference. A validation study. Vol. 2. 
Measurement results. 


053,088 


OCCUPATIONAL DISEASES 


DE90791322/GAR 
NURSERIES (HORTICULTURE) 
Prairie Federal-Provincial Nurserymen’s Meeting: Pro- 


ceedings. 
MIC-90-03204/GAR 


051,330 


052,416 


NURSES 
bn Satisfaction Issues among Prior United States Air 
‘orce Certified Registered Nurse Anesthetists. 
AD ADoS 737/9/GAR 


051,781 


Navy Nurse Corps 
AD-A222 892/2/GAR 


Job-Sharing in the National Health Service. 
PB90-248683/GAR 
NUTRIENTS 


Annals of the New York Academy of Sciences. Volume 
587. Micronutrients and immune Functions, Cytokines 
and Metabolism. 

AD-A223 010/0 052,118 


NBS Standard Reference Materials for Validating Deter- 
= of Micronutrients and Toxic Substances in 


‘oods. 
PB90-254368 050,510 


USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PC/360K) (for ae 
PB90-502451 /GAR 052,188 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/360K) (for Micro- 


computers). 
PB90-502469/GAR 052,189 


USDA Nutrient Data Base for Standard Reference, Sup- 
plement to Release 8 (IBM PC/360K) (for Microcomput- 


ers). 
PB90-502477/GAR 052,190 


USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PS/2-720K) (for Microcomput- 


ers). 
PB90-502493/GAR 052,191 


USDA Nutrient Data Base for Standard Reference, Sup- 
plement to Release 8 (IBM PS/2-1.44M) (for Microcom- 


puters). 
PB90-502519/GAR 052,192 


USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PS/2-1 .44M) (for Microcomput- 


ers). 
PB90-502527/GAR 052,193 


USDA Nutrient Data Base y' Standard Reference, Ab- 
breviated Version, Release 9 (IBM PS/2-1.44M) (for 


Microcomputers). 
PB90-502543/GAR 052,194 
USDA Nutrient Data Base for Standard Reference, Re- 
lease 8, Su 


8, Supplement. 
PB90-502550/ GAR 052,195 


USDA Nutrient Data as for Standard Reference, Ab- 
breviated Version, Release 9 
PB90-502568/GAR 052,196 


USDA Nutrient Data Base for Standard Reference, Re- 


lease 9. 
PB90-502717/GAR 052,197 


NYLON 
Solid-State NMR Characterization of alpha-Nylon 12. 
AD-A223 205/6/GAR 050,831 
NYLON (TRADEMARK) 
N15 NMR Charaterization of Multiple Crystal Forms and 
Phase Transitions in Polyundecanamide (Nylon 11). 
AD-A223 200/7/GAR 050,827 


OBJECT ORIENTED PROGRAMMING 


owe y Support for Parallel Computation. 
AD- 072/0/GAR 


OBJECT PROGRAMS 
lorienterad Ada-Programmering med Aervning 
(Object Oriented ming with Inheritance in Ada). 
PB90-256215/GAR 


051,049 
Object-Oriented Prolog System for Simulation. 
PB90-257403/GAR 


OBSERVATORIES 
Experience with the UKIRT INSB Array Camera. 
pecniapnednitatal 
SOFIA: Stra 
N90-21346/3/GAR 
OCCUPATION SAFETY AND HEALTH 
Ergebnisse von Untersuchungen auf dem Gebiet der 
Staub- und Silikosebekaempfung im Steinkohlenbergbau. 
(Results of studies on dust abatement and silicosis Pre... 
vention in coal mining). 
DE90792081/GAR 051, 429 
OCCUPATIONAL ACCIDENTS 
Alberta. Farm Safety Program: 1989 farm fatalities. 
MIC-90-03738/GAR 051,776 
OCCUPATIONAL DISEASES 
Cancer among former employees of the Johns-Manville 
po pe ong factory in West Hill, Ontario: An updat- 
and assessment of risk. 
051,828 


050,313 


050,316 


050,978 


051,050 


051,142 
ic Observatory for Infrared Astronomy. 
050,524 


ed analysis 
MIC-90-03248/GAR 
Beryllium disease: A summary of the occupational health 


concern. 
MIC-90-03624/GAR 052,229 
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pn age Injuries and llinesses Disability Cases, 14 


States, 1 

PB90-215211/GAR 052,230 
OCCUPATIONAL EXPOSURE 

Pesticide Exposure and Related enn A Report on Ex- 

pon bey Data in Region 10. 

256462/GAR 051,496 

OCCUPATIONAL SAFETY AND HEALTH 

Effectiveness of water spray mitigation systems for acci- 

— releases of hydrogen fluoride. Volume 6, Appendix 
Still photographs. 


H, Selected 
DE90007134/GAR 051,447 
Tiger Team a safety, and health assessment 
ni 


of the Kansas 
Devon tassa/Gah 051,449 


> for —- compounds and 
i i of superconductive alloys. 
DE90010598/GAR 051,450 


risk assessment of a radioactively contami- 
nated site. 
DE90010622/GAR 051,451 
Lawrence Livermore Nationai Laboratory RCRA Part B 
health a assessment. Phase 2, Hazardous waste man- 


DE900 90010762/ SCAR 051,452 


Assembly of radioisotope power systems at Westing- 
house Hanford 4 
DE90010851/GAR 052,635 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A review of previ- 
ous related work. Volume 1, Detailed report. 

DE90011205/GAR 051,454 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 1, Detailed report. 

DE90011206/GAR 051,455 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A review of previ- 
ous related work. Volume 2, —— 
detailed report, and Appendices A and B. 

DE90011207/GAR 051,456 


Industry Cooperative Hydrogen Fluoride Mitigation and 
Ambient impact Assessment Program. Summary report. 
DE90011208/GAR 051,457 


Literature — . work related to ag of barriers on 
flammable cloud overpressure. Vapor Barrier 


Assessment t Program, Phase 2, Task 1. 
DE90011209/: 


051,458 


Numerical simulation of hypothetical gas explosions in a 
process unit: Effect of vapor barriers on explosion pres- 


sure. 
DE90011210/GAR 051,459 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 2, Figures and tables for the de- 


tailed report. 
DE90011211/GAR 051,460 


Vapor Barrier Assessment ram for delaying and dilut- 
ing heavier-than-air hydrogen fluoride vapor clouds. Sum- 


mary report. 
DE90011212/GAR 051,461 


Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: “pw tunnel mod- 
eling evaluation. Volume 3, Appendices A 
DE90011213/GAR 051,462 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 4, Appendix H, Concentration 
contours in the Y-Z plane. 

DE90011220/GAR 051,463 


pe ne of —_ barrier experiments to evaluate their ef- 
fectiveness as a means to mitigate HF concentrations. 
DE90011221/GAR 051,464 
Members committee report: Critical point one. 
MIC-90-03274/GAR 051,465 
Adsorption System for Scavenging Anesthetic Agents 
from Waste Gas Released during Surgical Activity. 
PAT-APPL-7-528 080/GAR 051,439 


Proceedings of the Workshop on Needs and Resources 

for Occupational Mortality Data. 

PB90-245002/GAR 052,231 

Health Assessment for Gautier Oil Co., Inc., Gautier, Mis- 

sissippi, Region 4. CERCLIS No. MSD098596489. 

PB90-247156/GAR 051,470 

—_ Assessment for q noewee +" "Kt 
town, Lancaster —, lennsylvania, Region * 

CLIS No. PAD980539712 

PB90-250382/GAR 051,478 


Health Assessment for Tex Tin Corporation, National Pri- 
orities List Site, Texas City, Texas, Region 6. CERCLIS 
No. TXD062113329. 

PB90-250440/GAR 051,481 
Neurotoxicity: | and Controlling Poisons of the 
Nervous System. New elopments in roscience. 
PB90-252511/GAR 052,282 


of the President to the Congress on Occupational 


lety and Health for Calendar Year 1984. 
PB90-254129/GAR 051,777 


OCCUPATIONAL SAFETY AND HEALTH 
ADMINISTRATION 
Standard Operating Safety Guides. 


KW-86 VOL. 90, No. 20 


KEYWORD INDEX 


PB90-249590/GAR 


OCCUPATIONAL SURVEYS 
F-15 Avionic Systems Career Ladder, AFSC 452X1A/B/ 
C, AFPT 90-452-851. Occupational Survey Report. 
AD-A222 851/8/GAR 052,323 
OCEAN BOTTOM 
Investigation of OBS Bottom-Coupling Characteristics 


and Excess Noise. 
AD-A222 971/4/GAR 052,809 


OCEAN BOTTOM SOILS 
Compressional Wave/Shear Wave Seismo-Acoustic 


Probe. 
AD-A222 608/2/GAR 052,810 


Experiments and Analysis of Data on Shear Wave Propa- 
tion in Shallow Water Sediments. 
D-A222 933/4/GAR 052,811 
OCEAN CURRENTS 
Predictability of Weather -_ Climate in a Coupled 
Ocean-Atmosphere Model: A Dynamical Systems Ap- 


—_. 
90-21502/1/GAR 050,561 


OCEAN DUMPING 
Physical effects of suspended solids on marine and estu- 
arine fish and marine shellfish, with special reference to 
ocean i A literature review. 
MIC-90-03218/GAR 051,698 
OCEAN ENGINEERING 
Memorial University of Newfoundland. Centre for Cold 
Ocean Resources Engineering: Annual report 1984-85. 
MIC-60-08930/GAR 052,813 


Memorial Univ of Newfoundiand. Centre for Cold 

Ocean Resources Engineering: Annual report 1985-86. 

MIC-90-03473/GAR 052,785 
OCEAN MODELS 

Predictability of Weather and Climate in a Coupled 

Ocean-Atmosphere Model: A Dynamical Systems Ap- 


proach. 
N90-21502/1/GAR 050,561 


OCEAN RIDGES 
Evolution of Overlapping Spreading Centers: A SeaMARC 


li Investigation. 
AD-A223 102/5/GAR 052,805 
OCEAN SURFACE 
Persian Gulf ee! A Climatological Study. 
AD-A222 654/6/G 050,550 


Volatility of Aerosols in the Western European Environ- 


ment. 
AD-A222 786/6/GAR 050,567 


Zones of Feasibility for Retrieval of Surface Pressure 
from Observations of Absorption in the a Band of 


Oxygen. 
N90-21495/8/GAR 050,573 


OCEAN TEMPERATURE 
Surface and Bottom Temperature Distribution for the 
Northeast Continental Shelf. 
PB90-252172/GAR 052,817 
OCEAN THERMAL ENERGY CONVERSION 
Ocean ener Lo eae Volume 2, Research 
summaries, 
051,313 


051,637 


—- 
DE89009482/GAI 


OCEAN TIDES 
Los Angeles and Long Beach Harbors Model Enhance- 
ment — Tidal Circulation Prototype Data Collection 
Effort. Volume 1. Main Text and Appendixes A through C. 
AD-A223 127/2/GAR 052,781 
Los Angeles and Long Beach Harbors Model Enhance- 
ment Program. Tidal Circulation Prototype Data Collection 
Effort. Volume 3. ndix J. 
AD-A223 128/0/G. 052,782 
Los Angeles and Long Beach Harbors Model Enhance- 
ment Progra Tidal Circulation Prototype Data Collection 
Effort. Volume 2. _ D through |. 
AD-A223 263/5/G. 052,783 
OCEAN WASTE DISPOSAL 
Physical effects of suspended solids on marine and estu- 
arine fish and marine shellfish, with special reference to 
ocean dumping: A literature review. 
MIC-90-03218/GAR 051,698 


OCEAN WAVES 


Wind and Wave Climatology on the New England Shelf, 
May 1987 - August 1988. 
052,780 


AD-A223 051/4/GAR 
Cross-Shore Flow in Waves Breaking on a Beach. 
PB90-249079/GAR 
Windklimaat ter Hoogte van de Nederlandse Kust Over 
de Periode 1907-1 (Wind Climate along the Dutch 
Coast of the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 

OCEANOGRAPHIC DATA 
Arctic Environmental Drifting Buoy (AEDB) a of 
Field Operations and Results: August 1987 - April 1988. 
AD-A223 243/7/GAR 052,812 


Sea ice fluctuations in the western Labrador Sea, 1963- 


88. 
MIC-90-03399/GAR 052,784 


OCEANOGRAPHIC SURVEYS 
Surface and Bottom Temperature Distribution for the 
Northeast Continental Shelf. 


152,829 


PB90-252172/GAR 


OCEANS 
Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 1. 
California Coastal Commission's 1986 Certified Land Use 
Plan and Seco! Alternative. 
052,824 


AD-A223 240/3/GAR 
Bolsa Bay, California, Pr Ocean Entrance System 


‘oposed 
eport 3. Tidal Circulation and Transport oe 
er Siruiaton and Water Quality Assessment. Section 2. 
nal Landmark’ 's Proposed Secondary Alternative ‘The 


e Plan’. 
AD-A223 : 241/1/GAR 052,825 
OCTANE 
Evaluation of mixed alcohol production processes and 
—. 
DE90010325/GAR 051,268 


OFF-GAS SYSTEMS 
Offgas system particulate cleaning test and evaluation for 
the Process Experimental Pilot Plant. 
DE90010982/GAR 051,415 
OFFICE BUILDINGS 
one Control Systems for Passive Solar Buildings. Over- 


all Report. 
PB90-253899/GAR 050,642 


OFFICE OF MANAGEMENT AND BUDGET 


of the Budget, July 16, 1990. 
050,678 


052,817 


Mid-Session Review 
PB90-242835/GAR 


OFFICE OF SCIENCE AND TECHNOLOGY POLICY 
Helping America Compete: The Role of Federal Scientific 
and Technical Information. 
PB90-252537/GAR 050,332 
OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE 


Procurement under Preauthorization/Mixed —— 


PB90-249525/ — 051,632 


Superfund Ai | Review and Oversight. 
PB90-249541/GAR 051,634 


Decentralization of Superfund Bottle Repository Func- 


tions. 
PB90-249558/GAR 051,714 


Delegation of Remedy Selection to Regions. 
Pash ™ 


tions of Ai 
Bom Act y 


051,635 


Under the Federal Water Pollu- 
Ba) Which Are Applicable to the 
+ 


Peoo 349574) 051,715 


Redelegation of aii under CERCLA and SARA. 
PB90-249582/GAR 051,696 


a of Wastewater from CERCLA Sites into 
POTWS. 


PB90-249616/GAR 051,716 


CERCLA Off-Site Policy: Providing Notice to Facilities. 
PB90-249624/GAR 051,638 
Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 051,640 
Fiscal Year 1990 Regional Coordination Plan and 
Themes for the Remedial Investigation/Feasibility Study 
and Selection of Remedy Process. 

PB90-249673/GAR 051,641 
Results of FY ‘89 Record of Decision Analysis Su 
Management Review Implementation Product. Recom- 
mendation No. 25A. 

PB90-249681/GAR 051,642 


Revised Interim Final Guidance on indian Involvement in 


the hag ecey Program. 
PB90-: 49723/GAR 051,644 


Involvement of Superfund ram Mana in Super- 
fund R se Agreement Auches _— 
PB90-249731/GA 051,645 


Use of Office of Research and Development’s Bioreme- 
diation Expertise in Superfund Removal Program. 
PB90-249798/GAR 051,649 
OFFICER PERSONNEL 


Tost Boveloome of Cognitive Measures for Air Force Officers: 
nt and Item Banking. 
nuheare 670/2/GAR 052,309 


Financial Assessment for Senior Military Officers. 
AD-A222 858/3/GAR 


Professional Ethics: Leader’s Business. 
AD-A222 920/1/GAR 

OFFSHORE DRILLING 
_ discoveries offshore Newfoundland and Labra- 


MIC-90-03588/GAR 052,827 


OFFSHORE STRUCTURES 
Utilization of Newfoundland aggregates to produce con- 
crete for offshore structures. 
MIC-90-03379/GAR 052,826 


258 Coote po and Dowel Action under Monotonic 


Cyclic Loadi 
PB90-248261/GAR 052,828 


OHMIC CONTACTS 


Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 


050,312 


052,334 


051,184 





OIL 
UNOCAL Parachute Creek Shale Oil Program. Environ- 
mental neg ag Plan, Annual Report, October 1, 1988- 
September 30, 1989. 
PB90-252065/GAR 051,767 
OIL BURNERS 
Untersuchungen zum Auftreten von Geruechen und poly- 
zyklischen aromatischen Kohlenwasserstoffen in Feuer- 
ungsabgasen. Schlussbericht. (Emissions of odorous and 
—_— substances from oil fired furnaces. Final report). 
DE90792254/GAR 051,430 
OIL POLLUTION 
Chemical equilibria model analysis of Hope Creek east- 
ern oil shale lysimeter leachate data. 
DE90000457/GAR 051,739 


In situ Biorestoration of a Subsoil Contaminated with 
Gasoline. 

PB90-247727/GAR 

Toxico of Oil Spill Cleanup Agents. 
PB90-250267/GAR 


OIL RECOVERY 
Microbial field pilot study. Quarterly technical progress 
report, October 1-December 31, 1989. 
DE90010105/GAR 052,509 


Microbial enhanced oil recovery research. Quarterly 
October-December 1989. 
052,510 


051,711 


051,717 


r 
DE90010133/GAR 


Response to recommendation no. 80, Beaufort Sea Envi- 
ronmental Assessment and Review Panel: Final report, 


1984-89. 

MIC-90-03115/GAR 051,289 

Geology of the Stoney Creek oil and gas field, and its im- 

— regarding the tectonic evolution of the eastern 
loncton subbasin, New Brunswick. 

MIC-90-03187/GAR 052,459 


Evaluate foams to improve oil recovery from heavy oil 
reservoirs: Final r: 
MIC-90-03387/GA\ 052,540 
UNOCAL Parachute Creek Shale Oil Program. Environ- 
mental Monitoring Plan Quarterly Report. First Quarter 


1990. 
PB90-252073/GAR 051,768 


OIL RESERVOIRS 
Study of fines i in heavy oil reservoirs. 
MIC-90-03385/GAR 

OIL SANDS 
Solvent extraction of southern US tar sands. Final eons 

DE90000464/GAR 052, 

OIL SHALE 
Testi 
MIC-90-03191/GAR 

OIL SHALE INDUSTRY 
Niche market assessment for a small-scale western oil 


shale project. 
DE90000413/GAR 051,338 


OIL SHALES 
Oil shale quarterly 
DE90010282/GAR 
History and some potentials of oil shale cement. 
DE90010918/GAR 

OIL SPILLS 
—- Pollution Claims Fund (Canada): Annual report 


MIC-90-03290/GAR 051,702 


Oil spill preparedness in the upstream petroleum industry. 
MIC-90-03394/GAR 051,703 
Emergency Response Notification System. 
PB90-249715/GAR 051,643 
Use of Office of Research and Development’s Bioreme- 
diation Expertise in Superfund Removal Program. 
PB90-249798/GAR 051,649 
Toxi of Oil Spill Cleanup Agents. 
PB90-250267/GAR 

OIL WELLS 
Contribution to the analytical and numerical evaluation of 
oil well equilibrium for any cross section under a uniform 
pressure and an anisotropic stress field. 
DE90790593/GAR 052,520 

selective plugging 


Bacterial evaluation of the bi 
052,490 


052,539 


of New Brunswick oil shale in R.P.C. test —_ 


52,526 


report, April-December 1989. 
051,244 


051,889 


051,717 


the biopolymer 
field test at Standard Hill, Saskatchewan. 
MIC-90-03501/GAR 
OILS 
Wear Metal Analysis in E 
tion and Atomic Absorption 
AD-A223 070/4/GAR 
OILSEED PLANTS 
Seed treatment of cereal, oilseed and pulse crops, 1990. 
MIC-90-03547/GAR 050,455 
OLIGOMERS 
Gel Permeation Chromatographic i of Polyure- 
thane Prepolymer Synthesis Kinetics. 1. The Effect of 


Catalyst. 
AD-A222 996/1/GAR 050,821 


OLIGONUCLEOTIDES 
Workshop on — NMR and biological applications. 
DE90010002/GAR 052,164 
ON-LINE SYSTEMS 
On-Line Assessment of Weld Quality Using Ultrasonics. 


Oil by Microwave Diges- 
‘oscopy. 
050,713 


KEYWORD INDEX 


N90-21398/4/GAR 


ONDULATOR RADIATION 
Efficient subroutine for simulating undulator radiation in 


Dte001 12ea/Gan ; 053,140 


ONLINE SYSTEMS 
ATN ign Tool. 
AD-A223 030/8/GAR 
OPEN PIT MINING 
Application of Rheological Element Method (REM) mode! 
for open-pit design optimization. 
MIC-90-03389/GAR 052,541 
OPENING (PROCESS) 
Composite Materials with Improved 
pression: Anionic Ring Opening Pi 
cyclopent-3-ene. Characterization 
3-ene) by 1H, 13C, and 29Si NMR 
AD-A223 236/1/GAR 
OPERATING SYSTEMS (COMPUTERS) 
Distributed Operating System Experiment (DOSE) Appli- 
cation Installation Manual. 
AD-A222 799/9/GAR 050,970 
OPERATORS (PERSONNEL) 
Fiabilite Humaine et Erreurs Humaines: Vers une Modeli- 
sation Cognitive de L’'Operateur Humain (Human Reliabil- 
ity and Error: Toward a Cognitive Model of the Human 


a 
PB90-252248/GAR 050,602 


Etude ayy L’Optimisation des Re- 
mands (Eccrophyscgea Say of Wot sponte 
mai ‘op! tudy of Motor - 
timization in Command Console Operators). 
PB90-252255/GAR 052,179 
OPTICAL COMMUNICATION 
bs a of Atma on Phased Array 
sing a Hi ry ‘oelectronic Interconnect. 
N90-21275/4/ AR 051,109 
OPTICAL DISKS 
PC-based digital imaging for storing microscopy images 
for surveillance programs. 
DE90010080/GAR 050,956 
OPTICAL EQUIPMENT 
Liquid Crystalline Po! 
AD-A223 253/6/GA 
Advanced multilayer x-ray optics. 
DE90008228/GAR 053,055 
ASCIE: An Integrated Experiment to Study CS! in Large 
mented Optical Systems. 
N90-21082/4/GAR 052,932 
OPTICAL GLASS 
Flexible Manufacturing System for Aspherical Glass 


Lenses. 
PB90-251505/GAR 051,900 
OPTICAL LENSES 
Hem Manufacturing System for Aspherical Glass 
enses. 
PB90-251505/GAR 051,900 
OPTICAL MATERIALS 
a and Nonlinear Optical Properties of Quantum 
its. 
AD-A223 050/6/GAR 052,921 
OPTICAL PROCESSING 
ong and Nonlinear Optical Properties of Quantum 
ts. 
AD-A223 050/6/GAR 052,921 


ae PROPERTIES 
Atmosphere Effects on the Energetics of Thermal 
poy Optical wy na Reactions: Application to 
Ferrocenium-Ferrocene Self Exchai 
AD-A222 605/8/GAR 050,757 
OPTICAL PUMPING 
Composition for the Filling of Gas-Discharge Tubes-- 


Translation 
AD-A222 818/7/GAR 050,773 
OPTICAL RADAR 
Laser Radar Angular Tracking. 
AD-A222 741/1/GAR 051,094 
Convex Set Estimation from Support Line Measurements 
and Applications to Target Reconstruction from Laser 


Radar Data. 
AD-A222 742/9/GAR 051,095 


Aureole Lidar: Ground Based Measurement. 
AD-A223 207/2/GAR 


OPTICAL SPECTROMETERS 
Characteristics of Pushbroom Scanning Type Radiometer 
Utilizing Linear Sensors. 
PB90-255779/GAR 051,105 


OPTICAL STORAGE 
Two-Dimensional Signal Processing and S' and 
= and Applications of ctevcngnete Uitte: 
AD-AD22 984/7/GAR 050,952 
OPTICAL SWITCHING 
DURIP - Instrumentation for Laser Switched Power 


LINAC. 
AD-A222 629/8/GAR 053,047 


Photorefractive Optical Switch. 


051,797 


050,582 


ies in Com- 

Ponti Shae 1-Sila- 

ila-cis-pent- 
Spectroscopy 


* 050,895 


050,836 


051,096 


ORDINAL NUMBERS 


AD-A222 651/2/GAR 
OPTICAL TRACKING 

Color Image Processing for Navigation: Two Road Track- 

ers. 

AD-A222 667/8/GAR 053,308 

Real-Time Optical 3D Tracker for Head-Mounted Display 


Abacos 747/8/GAR 051,073 
Real-Time Optical 6D Tracker for Head-Mounted Display 


Sb aces 884/9/GAR 051,075 
OPTICAL WAVEGUIDES 
Vertical Emitting, Ring a. Ultra-Low Threshold 
and Ultra-High Quantum Well Lasers for Optical 
Interconnect. 
AD-A222 932/6/GAR 
Bent Planar W: 
A New Method of 
PB90-254624 
OPTIMAL CONTROL 
Suboptimal and Hybrid Numerical Solution Schemes for 
Orbit Transfer Manoeuvres. oan 
245 


051,125 


052,917 
, and Whispering Gallery Modes: 
052,936 


N90-21054/3/GAR 


Discrete Time H Infinity Control Problem with Measure- 
ment Feedback. 
PB90-253006/GAR 


OPTIMIZATION 


Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 053,288 


Computer-Aided Structural Optimisation of Aircraft Struc- 
N90-20973/5/GAR 050,395 
Progress in Inverse Design and Optimization in Aerody- 
namics. 

N90-20977/6/GAR 050,347 
Aerodynamic Optimization by Simultaneously Updati 
Flow Variables and Design Parameters. wes 
N90-20991/7/GAR 050,355 
Constrained Spanioad tion for Minimum Drag of 

tions. 


pees yen y 
N90-20992/5/GAR 050,356 


Numerical yee e ate of Ta Pressure Distributions 
for Subsonic and Transonic il Design. 
N90-20993/3/GAR 050,357 


Tool for Automatic Design of Airfoils in Different Operat- 
N90-20994/1/GAR 050,358 
Use of Numerical Optimization for Helicopter Airfoil and 
Blade Design. 

N90-20995/8/GAR 050,359 


051,053 


Aerodynamic ign by Optimization. 

N90-20996/6/GAI 050,360 
Numerical Optimization of Wings in Transonic Flow. 
ppnetrepeaiitaaintet 050,361 


Aerodynamic Via Control Theory. 
N90-20998/2/G. 050,362 


pany wey of Aerodynamic Designs Using Computa- 
tional Fluid Dynamics. 
NBO-20900/0/GAR 050,363 


Multi-Objective —— and Material Optimization of Com- 
Damping. 


posite Structures | 
N90-21132/7/GAR 053,040 


bray Fabrication Processes for Unidirectional 


Matrix Composites: A Computational Simulation. 
N90-21143/4/GAR 051,933 


Some Remarks on Optimizing Production Cycle Times for 


CFRTP Products. 

PB90-249129/GAR 052,037 
ORANGE COUNTY (CALIFORNIA) 
Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport 
er Simulation and Water Quality Assessment. Section 1. 
Plan and a Alternative. 
AD-A223 240/3/ 


ORBITAL MANEUVERING VEHICLES 


N90-20969/3/GAR 
ORBITAL SERVICING 
Partnership: Space Shuttle, Space Science, and Space 


Station. 
N90-21050/1/GAR 053,200 


ORBITS 
the XPATHS computer code. 
DE90010324/GAR 053,243 


Orbit calculations and lattice parameters for the BNL 
SXLS. Part 2, L pone pam functions in the super 


bending and synchrotron radiation nintegrals 
DE90011121/GAR 


ORDER STATISTICS 
Quantiles of Sums and Expected Values of Ordered 


Sums. 
AD-A222 843/5/GAR 052,096 


ORDINAL NUMBERS 
Downward Closure Ordinals of Logic Programs. 
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053,125 





PB90-251703/GAR 


sae ne DIFFERENTIAL EQUATIONS 
on a Non-Linear Eigenvalue Problem. 
Pe90.255837/GAR 
OREGON 
Pavement Management Research Program for Oregon 


/GAR 050,868 


ORGANIC CHEMISTRY 
Composite Materials with | 
=: Synthesis of 3-Mi 
and 1,1-Dich 
AD-A222 615/7/GAR 
ORGANIC CHLORINE COMPOUNDS 


PEPICO studies of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 


a report, April 1989-March 1990. 
DE90010790/GAI 050,799 
Sulfur species in perchioroethylene and other coal ex- 


tracts. 
DE90011163/GAR 051,279 


ae COMPOUNDS 
Alkoxyl-N’-Cyanodiazene N-Oxides. 
AD ASE 689/2/GAR 050,725 
Shocked Molecular Solids: Vibrational Up Pumping, 
Defect Hot Spot Formation, and the Onset of Chemistry. 
AD-A222 793/2/GAR 050,772 
N-Alko: ’-Cyanodiazene N-Oxides. 
AD- 016/7/GAR 


New Synthetic 1c ee to TAT. 
AD-A223 078/7/GAR 052,833 


at low-level radioactive waste sites. 
051,413 

retrogressive reactions in coal/petroleum co- 

processing. Quarterly technical progress report, Decem- 

ber 1, 1989-February 28, 1990. 

DE90011004/GAR 051,247 


Emissions involved in acidic deposition processes: Meth- 
ong ens ee 
DE90011152/GAR 051,420 


Best Demonstrated Available Technology (BDAT) Back- 
Document for U and P Wastes and Multi-Source 
te (F039) Volume C. Nonwastewater Forms of Or- 

ic U and P Wastes and Multi-Source Leachate (F039) 
Which There Are Concentration-Based Treatment 


Standards. 

PB90-234352/GAR 051,599 
Comparison of Grain Size Correction Procedures for Or- 
ganic Micropollutants and Heavy Metals in Marine Sedi- 
ments. 

PB90-251794/GAR 051,721 
NBS/EPA Data Base of Evaluated Electron lonization 


PB90-254426 050,719 


ORGANIC FLUORINE COMPOUNDS 
Preliminary evaluation of ADPIC model performance on 
selected ANATEX releases using observed, analyzed, 


DE 10638/CAR 051,410 


Perfluorocarbon tracer transport and dispersion experi- 
fnent in the North Sea Ekofisk oll ld. Revision. 
052,457 


051,035 


052,073 


Properties in Com- 
1,1-Dichlorosilacyclo- 
-3-ene. 

050,722 


050,733 


Beodo10e0s/GAl 


DE90011000/GAR 
ORGANIC ION EXCHANGERS 
Decontamination impacts on solidification and waste dis- 
90010643/GAR 052,646 


ORGANIC PHOSPHATES 


of Behavioral Tolerance to Organophos- 
ites Ill: Behavioral Aspects. 
}90-246885/GAR 052,275 


ORGANIC PHOSPHORUS COMPOUNDS 
yy ey Workshop on Convulsions and Relat- 
ed Brain Induced by Ben go am pny Agents 
—— Maryland on 1-2 Feb- 
tuary 1 
AD A222 9 912/8/GAR 
ORGANIC POLYMERS 
Use of model compounds in coal structure and reactivity 
DE90009710/GAR 051,264 


ORGANIC SILICON COMPOUNDS 
Part 1, Synthesis and thermolysis of cyclopentadienyl and 
molybdenum dioxo alkox- 
ides; Part ~* ere of =_— in- 
DE20010996/GAR iene 
ORGANIC SOLVENTS 


052,267 


Reproductive Toxicity of Ethylene Glycol Monomethyl 

— (CAS NO. 109-86-4) in Sprague-Dawley Rats, Litter 

PB90-252913/GAR 052,280 
ORGANIC SUPERCONDUCTORS 


Pressure in the study of organic superconductors. 
DE90011049/GAR 


ORGANIC WASTES 
Thermal decomposition of dilute aqueous formic acid so- 
DE90791311/GAR 050,804 


KW-88 VOL. 90, No. 20 


050,802 


KEYWORD INDEX 


ORGANIZATIONS 
Effect of ho oncom Structure on Performance of De- 


AD-A22S 160/3/GAF 
me /3/GAR 050,308 


Intelligent Systems. 
Nootote2e Gan - 


ORGANOMETALLIC COMPOUNDS 
Synthesis and Characterization of 3-5 Organo-Metallic 


Compounds. 
AD-A222 988/8/GAR 050,731 


050,310 


——- and Structure of Stibaindoles. 
AD-A222 990/4/GAR 050,732 


Publications/Patents/Presentations/Honors/Students 


Report. 

AD-A223 213/0/GAR 050,738 
ORGANS (ANATOMY) 

Evidence for Chemoreception in Squid Olfact . 

AD-A222 648/8/GAR ~ ” TEE 109 
ORNL-PCA REACTOR 

Bulk shielding peng gow report, October, Novem- 

ber, and December 


DE90011617/GAR 052,711 


ORR REACTOR 
a eee reactor shutdown maintenance and surveil- 


on August, and lember 1989. 
E9001 1580 GA ” - 052,710 


OSCILLATING FLOW 
Ultra-Sharp apa ne etd Convection Schemes for High- 
Multidimensional Flow. ’ 
N90-21570/8/GAR 052,909 
OSCILLATORS 
Nonlinear oscillator. 
DE90010362/GAR 


OSMIUM 


Secondary 
resonance ionization: set cap for Aor 
Fe detection in Si at the 40 ppt level. 
DE90011167/GAR 
OVERSEAS 
Reserve Component Overseas a Training: A 
Key Instrument within the Elements of Power. 
AD-A223 094/4/GAR 052,384 


Toward Forward Presence: The U.S. Army Western Com- 
Program. 


mand Expanded Relati 
AD-A223 163/7/GAR 050,599 


OXIDATION 
Oxidatively Asisted Alkylations of Sodium Nitrocyanamide 
and Sodium Azide. 
AD-A222 688/4/GAR 050,724 
OXIDATION RESISTANCE 
ae Aluminides: Processing, Properties and Poten- 


N90-21158/2/GAR 052,023 


OXIDES 
Photon-induced Desorption of CO Chemisorbed on the 
Oxidized Ni(111) Surface. 


AD-A222 774/2/GAR 050,770 
Health and safety guide for inorganic compounds and 


metals used in the fabrication of superconductive alloys. 
DE90010598/GAR 051,450 


Oxidation of intermetallics and ceramics. Foreign trip 

r March 23, 1990-April 12, 1990. 

DE90011038/GAR 051,946 
OXIDOREDUCTASES 

Automated Assays for Superoxide Dismutase, Catalase, 

Glutathione Peroxidase, and Glutathione Reductase Ac- 


tivity. 
AD-A222 784/1 052,112 


aac geen ao. of the plant cell wall. 
report, June 1989-June 1990. 
DE 10960/GAR 052,130 
OXYGEN 
Covalent Effects in Molecule-Surface Charge Exchange: 
O2 ON Ag(111). 
AD-A222 676/9/GAR 050,762 
Reliable, Maintenance-Free Oxygen Sensor for Aircraft 
Using an Oxygen-Sensitive Coating on Potentiometric 


Electrodes. 
AD-A222 696/7/GAR 050,711 


Lightweight Solid P Electrolyte Fuel Cell with Stack 
Power Density of 3 kW/Ib (7kW/kg). 
AD-A223 068/8/GAR aaa 312 


Co Sey nt Ses b Se Oe 


ed to Fixed-Volume Hemorrhage and Fcoustiealed Gat with 
7.5% NaCl in 6% Dextran. 
052,259 


AD-A223 233/8 
Miniature i element. Seventh 
051,788 


inexpensive, oxygen se! 
ae om —_,; = January 1990-30 il 1990. 
Synthesis of ceramic superconductors under low oxygen 


Pe90010 
90010415/GAR 053,001 


Rate constants for the reaction, O + H2O (yields) OH 
+ OH, over the temperature range, bye K, by the 
flash shock tube technique: A consider- 
ation of the back reaction. 


DE90010500/GAR 050,793 


O2 Reduction at the IFC Orbiter Fuel Cell O2 Electrode. 
N90-21469/3/GAR 053, 


Zones of Feasibility for Retrieval of _—- Spee er 
from Observations of Absorption in a Band of 


No0-21495/8/GAR 050,573 


Stimulated Raman Scattering and Coherent Anti-Stokes 
Raman in High-Pressure Oxygen. 
PB90-254749 052,937 


OXYGEN 18 
Cation and anion tracer diffusion in YBa2Cu30(7-delta). 
DE90009708/GAR 052,995 
OXYGEN ATOMS 
omy of Leveling Coatings on the Atomic Oxygen Dura- 
of Solar Concentrator Surfaces. 
Re -21110/3/GAR 053,228 


Low Latitude toy ake aque Processes from Atomic 


Oxygen 
N90-21 PY hy Sa 050,543 


Radical Concentration Measurements in Hydrocarbon Dif- 

fusion Flames. 

PB90-254939 050,810 
OXYGEN CONSUMPTION 

a a during Underwater Fin Swimming 


Dry Suits 
AD- 040/7/GAR 052,214 


OYSTERS 
paar pe of ware in on oe by Isotope Dilu- 
Laser Resonance loniza jass emer 
PB90-254533 779 
OZONE 
Ozone and acid-precipitation on western coniferous for- 


ests. 
DE90011014/GAR 051,416 


Air quality measurements and characterizations for vege- 
tation effects research. 
DE90011151/GAR 051,419 


Experimentelle Untersuchungen der LIS zur Aufklaerung 
moeglicher Ursachen der neuartigen Waldschaeden. (Ex- 
Fsegpenec studies by LIS for the purpose of investigating 
the possible causes of the recent forest decline). 
DE90785003/GAR 052,412 


Acid Air Pollutant Mixtures: Respiratory System Re- 
sponses and Effects of Exercise. 
PB90-245077/GAR 051,440 


ECC Ozonesonde Observations at Mirny, Antarctica, 
050,565 


during 1989. 

PB90-252024/GAR 
OZONOMETRY 

ECC Ozonesonde Observations at Mirny, Antarctica, 


ing 1989. 

pBe0 252004/GAR 

PACIFIC OCEAN 
Pacific Area Coordination and Security. 
AD-A222 867/4/GAR 

PACKAGING 
Performance Oriented Packaging Testing of Fiberboard 
Container, PPP-B-636. seats ” 
AD-A222 748/6/GAR_ 051,798 
Materials for High-Density Electronic Packaging and 
Interconnection. 
AD-A222 985/4/GAR 051,174 


Multichip packaging technology with laser-patterned inter- 


coni = 
DE90010743/GAR 051,183 


PACKET SWITCHING 

Defense Data Network Host Interface Qualification Test- 

ing-Link and Network Layers. 

AD-A223 066/2/GAR 050,976 
PACKET TRANSMISSION 

Need for Headers: An Impossibility Result for Communi- 

cation over Unreliable Channels. 

AD-A222 823/7/GAR 050,972 
PAINT REMOVERS 


Statistical Treatment of Slow Strain Rate Data for As- 
sessment oh Hydrogen Embrittlement in Low Alloy High 


Ss Steel. 
AD-, 732/0/GAR 051,939 
PAINTS 


Summary of the 1987 soil sampling effort at the Idaho 
National Engineering Laboratory Test Reactor Area Paint 


Shop Ditch. 
DE90010978/GAR 051,559 
—_ solvents/technologies for paint stripping. 


Phase 1. 
DE90010981/GAR 052,040 


Health Assessment for Fletcher’s Paint Works and Stor- 
age Facility Hazardous Waste Material, Milford, Hillsbor- 
a New Hampshire, Region 1. CERCLIS No. 
N 1067614. 
PB90-250424/GAR 051,479 


PAKISTAN 


Pakistan’s Security Problems and Opportunities in the 
Indian Ocean R 4 
AD-A222 915/1/GAR 050,596 


Small hydro electric power development in the northern 
area, Pakistan. A mission report. 


050,565 


050,592 





DE90791373/GAR 051,332 


Government Intervention in Pakistan’s Cotton Sector. 
PB90-246836/GAR 050, 


PALEONTOLOGY 


aah See ce of lamas Cuntins estentest iner- 
tinite) ae See Ee ast Greenland. Charact ba 
tion of = matter from the Danish Pe 4 
means analysis. 

DE90791306/GAR aan 052,567 


Contributions to Canadian paleontology. 
MIC-90-03423/GAR 


PALLADIUM 


Analysis of the Published Calorimetric Evidence for Elec- 
trochemical Fusion of Deuterium in Palladium. 
AD-A222 719/7/GAR 052,601 


SS NS ee orale og Final tech- 


nical 1989. 
DE90010579/GAR 050,796 
PALLADIUM SILICIDES 


DESO TTea/GAR = 


United States National Strategy in Panama. 
AD-A223 089/4/GAR 


PANEL METHOD (FLUID DYNAMICS) 
Users Manual for the NASA Lewis Ice Accretion Predic- 
tion Code (LEWICE). 
N90-20943/8/GAR 050,380 


ote Denes Se Se See 6 eae 
Three-Di tions at Subsonic and Su- 


Piaas Wy lee of 0 ast Penn 


jethod. 
N90-20982/6/GAR 050,351 


System for Transonic Wi 
straints Based on an besarte Mi 
N90-20983/4/GAR 


Fast Collocation Method for Transonic Airfoil h 
N90-20984/2/GAR 953 


Probabilistic els tetas Simulation of Aerodynamic Un- 
certainties in wy 
N90-21036/0/' 053,204 
PANELS 
Preliminary Design Approach for Large High Precision 
Noo21096/4/GAR : 059,255 


PAPERMAKING 
Mitsubishi Juko Giho, Vol. 27, No. 2, 1990. Special Issue: 
Industrial Machinery. 
PB90-250598/GA\ 051,863 


PARACHUTE CREEK SHALE OIL PROJECT 
UNOCAL Parachute Creek Shale Oil Program. Environ- 
— a Plan, Annual Report, October 1, 1988- 
September 30, 9. 
PBO0-250065/GAR 051,767 
PARALLEL PROCESSING 


Support for Parallel Computation. 
roe ry 072/0/GAR 050,978 
Parallelizing the closure computation in automated de- 


DE90007792/GAR 050,997 


CERC report: Results of the CERC with recom- 
mendations for ANL institutional strat in advanced 
scientific oma 

DE90008238/GAR 050,998 


= animation of parallel algorithms for matrix compu- 


DE9001 1076/GAR 051,010 


Eye | Real-Time Systems with Parallel Processes. 
PB90-252727/GAR 051,821 


PARALLEL PROCESSING (COMPUTERS) 


Cooperating Intelligent Systems. 
N90-21529 4/GAR 050,310 


Hypercluster Parallel Processing Library User’s Manual. 
N90-21552/6/GAR in 051,023 


Performance Bounds on Parallel Self-initiating Discrete- 


Event. 
N90-21556/7/GAR 051,027 


— A Parallel Architecture for Integrated Vision Sys- 
lems 2: ms and Performance Evaluation. 
NOO-21 55 WS/GAR 


051,068 
PARALLEL PROCESSORS 
Superconcurrent Processing: A Dynamic Approach to 
Heterogeneous Parallelism. 
AD-A222 798/1/GAR 050,949 


Scheduling Identical Jobs on Uniform Parallel Machines. 
PB90-251729/GAR 051,037 


PARALLEL PROGRAMMING 
Hypercluster Parallel Processing Library User’s Manual. 
N90-21552/6/GAR 051,023 


Developing and Tuning Parallel Algorithms with BOOST- 


PB90-247776/GAR 051,029 


ign of BOOSTER: A Parallel Programming . 
250804/GAR 1,030 


Prieta Parallel Program Generation for Distribut- 
ed-Memory Machines. 


052,462 


ee 


052,383 


KEYWORD INDEX 


PB90-252784/GAR 
PARASITOLOGY 


Intestinal ——-. 
AD-A222 728/8/GAR 


Detection of Malayi’ Infected Mosquitoes with 
elidel Specifie DNA Probe pBm 16. in Riau, Indonesia. 
A222 769/2/GAR 052,199 


wg ts of a | malayi and Wuchereria ban- 
cot Flats, ine Orange/Microhematocrit 
AD Asse woere. Beeve/GAR 052,200 
PARKERFORD (PENNSYLVANIA) 
eee eee ee pee ne ™ 
CERCLIS No. PAD05330; 
PB90-247149/GAR 051,469 
PARKFIELD (CALIFORNIA) 
Proposed initiative for capitalizing on the Parkfield, Cali- 
fornia, earthquake pach og 
DE90010506/GAR 052,448 
PARSERS 
ATN Tool. 
AD-A2S3 830/8/GAR 
PARTIAL DIFFERENTIAL EQUATIONS 
Domain Decomposition Methods for Solving Partial Differ- 


ential Equations. 
AD-Az22 975/5/GAR 052,052 


051,042 


052,198 


050,582 


ite Systems for PDEs. 


Separable Coordinat 
AD-A223 052/2/GAR 052,053 


Preconditioned time-differencing for the parallel solution 
of the heat tion. 
052,057 


DE90010636/GAR 

Application of an Inverse Method to the Design of a 
Radial Inflow Turbine. 

N90-20989/1/GAR 050,909 


PARTICLE ACCELERATION 
Particle tion. 
DESOOTOSeeTGAR 

PARTICLE ACCELERATORS 
Experimental Study of the Plasma Focus Device as a 
Charged Particle Accelerator. 

AD-A223 047/2/GAR 052,941 

PARTICLE BEAMS 
Onboard detection of intrinsic Ly(alpha) radiation from a 
neutral particle beam. 

DE90010341/GAR 052,298 

PARTICLE SIZE 

term stability of solid standards for radiochemical 
DE90010948/GAR 051,523 


PARTICLE VELOCITY 
yr Particle V Experiments on Rock from a 


tory elocity 
inderground Nuclear Test Site. 
051,097 


050,517 


AD-A223 108/2/GAR 


PARTICLES 
Particle tion. 
De90010565/GAR 
PARTICULATES 
Saltation and Se of Particulate Matter in Air. 
AD-A222 993/8/GAR 052,586 


Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 051,398 


Inhalation oe Research Institute annual report, 
October 1, 1987-September 30, 1988. 
DE90010185/GAR 052,238 


jon nag Toxicology Research Institute annual report, 


October 1, 1 lember 30, 1989. 
DE90010255/GAR 052,239 


Urban modeling of organic aerosol source ions. 
DE90010651/GAR 051,411 


Offgas system particulate cleaning test and evaluation for 
the Process imental Pilot Plant. 

DE90010982/GAR 051,415 
Mechanics/heat-transfer relation for particulate materials. 


Quart 

Bee0oT! 148/GAR 050,897 
PASSIVE SOLAR COOLING SYSTEMS 

Digital Control Systems for Passive Solar Buildings. Over- 

all Report. 

PB90-253899/GAR 050,642 
PASTEURELLA MULTOCIDA 

Avian Cholera: A Major New Cause of Waterfowl Mortali- 


Pise0-246661 /GAR 052,289 


PASTURE 
—-. Bearing Capacity and Yield (Losses) on Low 
Moor Peat Pasture Soils in the Netherlands. 
PB90-252826/GAR 052,598 


PATH OF POLLUTANTS 
Finalization of the International Biospheric Model Valida- 
tion Study. Foreign trip report, April 22, 1990-April 28, 
raapa th 051,526 


des Oesterreichischen F 
— of the Austrian Re- 


050,517 


pad mg 
search Centre Seibersdorf) 


PERESTROIKA 


PB90-251059/GAR 
PATROL AIRCRAFT 
Analysis of Requirements for a P-3 Windshear Training 
AD-A222 577/9/GAR 052,302 
PATTERN RECOGNITION 
Sensing and Cooperating Robot with Seven-Axis Robot- 
PB90-251406/GAR 051,856 
PAVEMENTS 


See “oceans Re op om ean ages ih 
mix recycling of a badly stripped pavement. 
MIC-00-0363770AR ? 


Pretreatment of tes. 
cietinane 


ay Beas NoeGAR 


erformance Analysis of the lilinois Interstate 
i Se (Interim Report). 
90-253196/GAR 050,867 


Pavement Research for 
o Management Program Oregon 
p90. 268238/GAR 050,868 


Evaluation of the Performance of the Auto-Read Version 
of the Face 
PB90-255613/GAR 050,871 


ne Sane eo ee 
Pago 2556s7/GAR 050,874 


051,544 


Use of the power burst facility for boron neutron capture 


therapy. 
DE90010955/GAR 052,147 


PDES (PRODUCT DATA EXCHANGE SPECIFICATION) 
NIST Wi Form for STEP: National PDES Testbed. 
PB90-2! /GAR 051,818 

PDQ DATA BASE 
PDQ Access (for Mi . 
PBeososreGAR 051,774 

PEACESAT NETWORK 
Technical i oo Use of a Geosta- 
tionary Operational Environmental lite (GOES) to 

the PEACESAT Network on an Interim Basis. 
PB90-253261/GAR 050,940 
Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 
PB90-252008/GAR 

PEAK VALUES 
Basis for ‘Peaks Over Threshold’ ing. 
AD-A222 571/2/GAR — 

PEEK 


050,854 


052,086 


Cross-Sectional Examination of the Damage Zone in Im- 
pacted — of Carbon/Epoxy and Carbon/PEEK 


N90-21 1285/1 /GAR 051,926 
PENETRATION 
Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 
PENSIONS 
Cot nnd one of Cotes, Mote on Sue eee 
Business Retirement Plans: Executive Summary. 
PB90-250465/GAR 050,709 


Cost and Impact of Federal Regulation on Small versus 
Business Retirement Plans: Final Report. 
PB90-250473/GAR 050,710 
PEP STORAGE RINGS 
ZAP study of collective effects in PEP: 9 times 9 collider 


DE90010684/GAR 053,101 


PEPTIDE HYDROLASES 
Development of Synthetic Catalysts for Peptide Bond 
Cleavage Synthesis and Complete Kinetic Analysis of 
Compounds 6A, 7A, 8A. 
AD-A222 703/1/GAR 052,110 
PEPTIDES 
——— of b gee Catalysts for oe Bond 
Cleavage Synthesis and Complete Kinetic Analysis of 
Compounds 6A, 7A, 
AD-A222 703/1 /GAR 052,110 


PERCEPTION 
Distance and clearance perception using forward-looking, 


vehicular television 
DE90010273/GAR 053,310 


PERCOLATION 
Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Pr Study. 

N90-21160/8/GAR 051,950 

PERESTROIKA 
Economic Perestroika: The Consequences of Success. 


October 15,1990 KW-89 


050,833 





AD-A222 677/7/GAR 
PERFORMANCE 
ight system for launching building material into 
—- gas gun ing ing 
DE90010745/GAR 053,232 


Etude de la Performance et de la Charge de Travail Chez 
des Operateurs Effectuant une Tache Sensorimotrice 
(Study of Performance and Workload in Operators Carry- 
ing Out a -Motor Task). 

90-252198/GAR 050,601 


Fiabilite Humaine et Erreurs Humaines: Vers une Modeli- 


sation Cognitive de L’Operateur Humain (Human Reliabil- 
ity and Error: Toward a Cognitive Model of the Human 


a. 
}90-252248/GAR 050,602 


PERFORMANCE EVALUATION 
| igation of Fluid Dynamic Performance of LE-7 
Liquid Pump. 
PB90-255738/GAR 050,924 
PERFORMANCE (HUMAN) 
Integration of Complex Information from Auditory and 


Visual Channels under Stress. 
AD-A222 686/8/GAR 052,249 


Effects of lonizing Radiation on the Performance of Se- 
lected Tactical Combat Crews. 

AD-A222 880/7/GAR 052,233 
Psychosocial Risk Factors for Upper Respiratory Infec- 
tions: Effects of U; Respiratory Iliness on Academic 
Performance in U.S. Navy Basic Training. 

AD-A223 190/0/GAR 052,142 


Performance of Basic Infantry Tasks. 
AD-A223 251/0/GAR 


PERFORMANCE TESTING 
Demonstratie van het integraal windturbinemodel 
PHATAS-REGHAT door middel van berekeningen aan de 
NEWECS-45. (Demonstration of the integral wind turbine 
model PHATAS-REGHAT by means of calculations on 
the NEWECS.-45). 
DE90786202/GAR 051,326 
PERFORMANCE TESTS 
Evaluating Minimum Aptitude Standards. 
AD-A223 062/1/GAR 052,346 
Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade igns for a Utility-Class Helicopter. 
N90-20974/3/GA\ 150,396 
— of KOH Pont Baton = ge Cycle Life of IPV 
ickel-Hydrogen Fil ittery Cells. 
N90-21116/0/GAR 051,218 
PERMANENT MAGNETS 
Metallurgical Processes in Multi-Component Rare Earth- 
Transition Metal Permanent Magnet Alloys. 
AD-A222 891/4/GAR 051,990 
PERMEABILITY 
Gel Permeation Chromatographic Analysis of Polyure- 
thane Prepolymer Synthesis Kinetics. 1. The Effect of 


Catalyst. 

AD-A222 996/1/GAR 050,821 
Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project 
annual report. 

DE90011418/GAR 051,534 
Two- and three-phase relative permeability at elevated 
temperatures in heavy oil systems. 

MIC-90-03386/GAR 051,292 


Refinement of a Model to Predict the Chemical Perme- 
ation of Protective Clothing Materials. anne 


050,591 


052,358 


PB90-252610/GAR 
PERMITS 

Extracted from guidelines for archaeological permit hold- 

ers in Alberta. 

MIC-90-03514/GAR 050,587 
PEROVSKITES 

Protons and lattice defects in perovskite-related oxides. 

Progress report, July 1, 1989-April 30, 1990. 

DE90010957/GAR 051,890 
PEROXIDASES 


Automated Assays for Superoxide Dismutase, Catalase, 
Glutathione Peroxidase, and Glutathione Reductase Ac- 


tivity. 
AD-A222 784/1 052,112 


Molecular characteristics of the lignin forming peroxidase. 
Progress report. 
DE90010880/GAR 052,125 
PERSIAN GULF 
Persian Gulf a . A Climatological Study. 
AD-A222 654/6/GAR 
PERSONNEL 
Analysis of a postulated radiological accident from mixed 
waste operations at existing hazardous waste manage- 
ment facilities at the Lawrence Livermore National Labo- 


ratory. 

DE90008244/GAR 051,501 
Radiological risk assessment of a radioactively contami- 
nated site. 
DE90010622/GAR 051,451 


Radiological ee age of the public from intakes of ra- 
= ‘oreign trip report, April 21, 1990-April 27, 
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050,550 


KEYWORD INDEX 


DE90011041/GAR 052,242 


Radiological and chemical completion report for over- 
head piping removal for the Weldon Spring Site Remedial 
Action , Weldon Spring, Missouri. 
DE90011414/GAR 051,563 
National on Scene Coordinator Directory. 
PB90-249509/GAR 
Directory of EPA/State Contacts by Specialty. 
PB90-249749/GAR 

PERSONNEL DEVELOPMENT 
Antenna/Cable om Project/Maintenance Action 
Career Ladder, AFSC 361X0. 
AD-A222 680/1/GAR 052,310 
F-15 Avionic Systems Career Ladder, AFSC 452X1A/B/ 
C, AFPT 90-452-851. Occupational Survey Report. 
AD-A222 851/8/GAR 052,323 
Program of the International Training Course on Remote 
Sensing for African Specialists. 
N90-21435/4/GAR 052,570 
Under-Utilisation of Women in the Labour Market. 
PB90-248667/GAR 050,315 


een Women Employees: Measures to Counteract 
Labour Shorta 


r ; 
PBO0-248758/GAR 050,317 


FLEXIPLACE: A Workshop for Supervisors, Employees 
and Personnel Specialists (Participant Handouts). Volume 


1. 
PB90-780461/GAR 050,319 


FLEXIPLACE: A Workshop for Supervisors, Employees 
and Personnel Specialists (Instructor Guide). Volume 3. 
PB90-780487/GAR 050,321 


FLEXIPLACE: A Workshop for Supervisors, Employees 

and Personnel Specialists (Slides). Volume 4. 

PB90-780495/GAR 050,322 
PERSONNEL MANAGEMENT 

Independent Research and Independent Exploratory De- 


velopment Programs: FY89 Annual Report. 
AD- 690/0/GAR 052,312 


Building on Self Strength (The Boss Approach to Leader 


Development). 
AD-A222 942/5/GAR 052,336 


Defining Managerial Skills. 
PB90-248675/GAR 

Paap in the National Health Service. 
PB90-2 /GAR 


051,631 


051,646 


050,311 


050,316 


ae. Women Employees: Measures to Counteract 


Labour ge. 
PB90-248758/GAR 050,317 


President's Council on Management improvement’s 
Guidelines for Pilot Flexible Workplace Arrangements, 


Volume 2. 
PB90-780479/GAR 050,320 


PERSPECTIVE TRANSFORMATION 

Perspective Transformation for Wide-View Sky Scenes. 

AD-A222 694/2/GAR 051,072 
PERSPIRATION 

Adjustment and Validation of the Mathematical Prediction 

Model for Sweat Rate, Heart Rate, and Body Tempera- 

ture under Outdoor Conditions. 

AD-A222 599/3/GAR 052,246 
PERTURBATION THEORY 

Effects of Forcing on a Single Stream Shear Layer and 

Its Parent Boundary Layer. 

N90-21301/8/GAR 052,903 
PERU 

Shining Path and the Future of Peru. 

AD-A223 249/4/GAR 050,615 


Eradicating Cocaine in Peru: The Role of American For- 


- Assistance. 
AD-A223 254/4/GAR 050,604 


PEST CONTROL 
Environmental monitoring of forestry control operations: 


1988 report. 
MIC-90-03482/GAR 052,420 


Anti tive Effect of Verbenone on Response of the 
Mountain Pine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 


ue of Locusts. Special Report. 
PB90-254103/GAR 052,202 
Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 
PESTICIDES 
Effects of valley meteorology on forest pesticide spray- 


ing. 
DE9001 0858/GAR 050,449 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Hal ted Pesticide and Chloro- 
benzene Wastes K032-K034, K041, K042, K085, K097, 
KO098, K105, D012-D017. 

PB90-234436/GAR 051,607 


Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255423/GAR 051,495 
Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 


Pesticide Exposure and Related Iliness: A Report on Ex- 
isting Baseline Data in Region 10. 


PB90-256462/GAR 


PETN 
Understanding composite explosive energetics: |, The 
role of metallic additives. 
DE90010692/GAR 052,842 


PETROLEUM 


Bartlesville Ape Office FY 1989 annual report. 
DE90000220/GAR 052,495 


Producing unrecovered mobile oil: Evaluation of potential 
economically recoverable reserves in Texas, Oklahoma, 
and New Mexico. 
DE90000232/GAR 052,496 
Effects of selected thermophilic microorganisms on crude 
oils at elevated temperatures and pressures. 1989 
Annual report. 
DE90000233/GAR 052,497 


Petroleum Su Monthly, February 1990. 
DESOOOSTSOIGAR 051,339 
Interactive chemistry of coal-petroleum processing. Quar- 
terly report, December 16, 1989-March 15, 1990. 
DE90009794/GAR 051,265 
Petroleum Marketing Monthly, February 1990. 
DE90010975/GAR 

Menghoopsystemen. (Stockpile systems). 
DE90786185/GAR 051,287 


Geology of the Stoney Creek oil and gas field, and its im- 
plications regarding the tectonic evolution of the eastern 
Moncton su in, New Brunswick. 

MIC-90-03187/GAR 052,459 


Study of asphaltene flocculation in heavy oil and asphalt 


solutions. 
MIC-90-03383/GAR 051,291 
Significant discoveries offshore Newfoundland and Labra- 


dor. 
MIC-90-03588/GAR 052,827 


PETROLEUM GEOLOGY 
Shape and size of lacustrine deposited melanogen (iner- 
tinite) Upper Carboniferous East Greenland. Characteriza- 
tion of organic matter from the Danish subsurface by 
means of automated image analysis. 
052,567 


051,496 


051,276 


DE90791306/GAR 


Characterization of kerogen by electronic poe analysis. 
Characterization of organic matter from the Danish sub- 
surface by means of automated image analysis. 
DE90791307/GAR 

PETROLEUM INDUSTRY 
Oil spill preparedness in the upstream petroleum industry. 
MIC-90-03394/GAR 051,703 


World oil market projections, 1990-2005. 
MIC-90-03744/GAR 


PETROLEUM INDUSTRY AND TRADE 
Environmental Studies Research Funds (Canada): Annual 
report 1989. 
MIC-90-03338/GAR 051,757 


PETROLEUM PIPELINES 


Oil pipeline performance review, 1986. 
MIC-90-03302/GAR 


PETROLEUM PRODUCTS 
Development of the oil-water monitor. Quarterly progress 
— No. 3. 
DE90010522/GAR 051,272 


Petroleum Marketing Monthly, February 1990. 
DE90010975/GAR 


Toxicology of Oil Spill Cleanup Agents. 
PB90-250267/GAR 
PETROLEUM REFINING 


Two- and three-phase relative permeability at elevated 
temperatures in heavy oil systems. enn 
292 


052,568 


051,294 


053,305 


051,276 


051,717 


MIC-90-03386/GAR 


Amendment to the Best Demonstrated Available Tech- 
~~ (BDAT) Background Document for Wastes from 
pd 'etroleum Refining Industry K048, K049, KO50, K051, 
2. 
PB90-234451/GAR 
PETROLEUM RESIDUES 
Inhibition of retrogressive reactions in coal/petroleum co- 
omg Quarterly technical progress report, Decem- 
1, 1989-February 28, 1990. 
DE90011004/GAR 051,247 
PETROLEUM TRANSPORTATION 
Development of the oil-water monitor. Quarterly progress 


> sod No. 3. 
DE90010522/GAR 051,272 


Potential issues associated with bee oil and gas 
through the Labrador Sea and Strait of Belle Isle. 
MIC-90-03090/GAR 051,288 


Response to recommendation no. 80, Beaufort Sea Envi- 
ronmental Assessment and Review Panel: Final report, 
1984-89. 

MIC-90-03115/GAR 051,289 


PETROLOGY 
Petrology, geochemi and mineralogy of potash ore 
mill products from the Potash Company of America Mine 
and the Denison Potacan Mine. 
052,463 


051,609 


MIC-90-03500/GAR 





PHARMACOKINETICS 
Assessment of Loosely-Bound and Firmly-Bound Fluoride 
Uptake by Tooth Enamel from Topically Applied Fluoride 
Treatments. 
052,210 


PB90-254905 
Appendix to Report No. be erage gy Integrated Criteria 
Document PAH: Republication of Addendum to Report 
No. a” March 1989. Etfects of 10 Selected 


PB90-256068/GAR 052,284 


PHARMACOLOGY 
Preparation of Potential Radioprotective nts Derived 
from Aminothiols. on 
AD-A222 647/0/GAR 052,203 
Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 
U.S. Military Personnel. 

AD-A222 976/3/GAR 052,204 
coos of Ope aa 
ment o' is 
Deficiency 


on Roundtable for the 
laccines against Acquired Immuno 


Syndrome (AIDS) Held in Washington, DC on 
11-12 Saeuaer 1989: Surrogate Ei 
ing the Effectiveness of Drugs against 


AIDS. 
AD-A223 055/5/GAR 


in Evaluat- 
IV Infection and 


052,205 
2,3-Dithioerythritol, a Possible New Arsenic Antidote. 
AD-A223 216/3 052,271 
Gallium a unique anti-resorptive agent in bone: Preclinical 
studies on its mechanisms of action. 

DE90010650/GAR 052,206 


Vitamins for swine. 
MIC-90-03445/GAR 


Water Soluble Products of Camptothecin. 
PATENT-4 943 579 


PHASE DETECTORS 


Advanced Instrumentation for Aircraft Icing Research. 
N90-21006/3/GAR 050,411 


PHASE DIAGRAMS 
Development of Metastable Processing Paths for High 


Temperature All 
AD-A223 144/7/GAR 051,993 


Assessment of the Thermodynamic Properties of Ar- 
senic-Copper Al 
052,028 


PB90-250002/GAR 
Thermodynamic Analysis of the System Iron-Lead-Zinc. 
PB90-250010/GAR 052.0. 


PHASE MODULATION 
Weather Data Dissemination to Aircraft. 
N90-20934/7/GAR 

PHASE TRANSFORMATIONS 
Partial Differential Equations and Continuum Models of 
Phase Transitions (Equations aux Derivees Partielles et 


Modeles Continus de Transitions de Phases). 
AD-A222 633/0/GAR 051,986 


PHASED ARRAYS 
Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 
Based Phased Array Antennas. 
N90-21261/4/GAR 050,936 


Coplanar Waveguide Fed Phased Array Antenna. 
N90-21273/9/GAR 051,108 


Optical Control of an 8-Element KA-Band Phased Array 
Optoelectroni 


Usi ay ic Interconnect. 
NOP: oreral AR 051,109 


PHENOL/CHLORO 
Biodegradatie van Chloorfenolen in de Bodem (Biodegra- 
dation of Chlorophenols in Soil). 
PB90-248949/GAR 051,762 
Onderzoek naar de Uitspoeling en Omz van Chioor- 
fenolen in de Bodem met (140) Gelabelde lerbindingen 
(Research on — Out and Setting Up Chlorophen- 
ols in the Soil with Labeled (14C)Chiorophenols). 
PB90-249046/GAR 051,763 
PHENOL/DICHLORO 
Onderzoek naar de pee ae a Chloor- 
fenolen in de Bodem met (14C) Gelabelde Verbindingen 
(Research on Leaching Out and Setting Up —_— 
ols in the Soil with Labeled (14C)Ch 
PB90-249046/GAR ” 051,763 


PHENOL/PENTACHLORO 
pose cers Xenobiotica V. Studie naar de Biologische 
fbreekbaarheid van Pentachloorfenol. Tweede Interim- 
cman (Biodegradation of Xenobiotics V. Study at the 
Biodegration of Pentachlorophenol. Second Interim 


Report). 
PB90-249137/GAR 051,494 


PHENOLIC EPOXY RESINS 
Wechselwirkung von Phenol- und Epoxydharzklebstoffen 
mit einer Modell-Aluminiumoberflaeche. (Interface chem- 
istry of phenolic and epoxy adhesives with a model alu- 
minium surface). 
TIB/B90-81192/GAR 050,811 


PHENOLS 
Jet fuels potential of liquid by-products from the Great 
Plains Gasification Project. 
DE90000459/GAR 051,238 


Production of jet fuels from coal derived liquids. Volume 
6, Preliminary analysis of upgrading alternatives for the 
Great Plains liquid by-product streams: Interim report, 


March 1987--February 1988. 
DE90011005/GAR 051,248 


050,482 


052,208 


053,290 


KEYWORD INDEX 


Amendment to the Final Best Demonstrated Available 
— (BDAT) Back ind Document for Distillation 
ars from the luction of Phenol/Acetone 
from Gt Cumene K022. 
PB90-234360/GAR 051,600 
oe 
Hey ty Effect of Verbenone on Response of the 
ine Beetle to Baited Traps. 
ps00-25961 8/GAR 052,432 
PHILIPPINES 
Effects of Agricultural Commercialization on Land Tenure, 
Household Resource Allocation, and Nutrition in the Phil- 


ippines. 
890-250242/GAR 


aa 

‘ormation of Maleic Anhydride on a Vanadyl Pyri 
phate Surface: A Theoretical Study of the Mechanism. 
AD-A222 749/4/GAR 050,765 

PHOSPHAZENE 
Transition-Metal Derivatives of a 
X-Ray Structures N3 
N3PSCI4Ph .Cr(CO)5, 
N3P3CI4PhPPh2. Ru3(CO)1 1. 
AD-A222 791/6/GAR 

PHOSPHINE 
Formation of the Dihydrogenphosphide- 
ae Anion. Protic Acid Behavior of Phos- 


phine- 
050,787 


050,444 


enes: 
PhPPh2, 
and 


050,726 


Tetraborane(8). 
AD-A223 257/7/GAR 
PHOSPHOLIPASE C 
Phospholipase C Activity in Human Polymorphonuclear 
pre Partial Characterization and Effect of Indo- 
AD-A222 868/2/GAR 052,159 
US 
oo and Characterization of 3-5 Organo-Metallic 


AD-A222 988/8/GAR 050,731 


PHOSPHORUS ORGANIC COMPOUNDS 
nology (BOA 8 Gees ee _—— Tech- 
nology ground Document Organophos- 
phorus Wastes (KO36 Nonwastewaters). 
PB90-234410/GAR 051,605 


Amendment to Best Demonstrated Available Technology 
(BDAT) Background Document for K037. 
PB90-234428/GAR 051,606 
PHOTOCHEMICAL ENERGY STORAGE 
Chlorophyll photochemistry in 


media. 
DE90010963/GAR 


PHOTOCHEMICAL REACTIONS 
Photon-Induced ion of CO Chemisorbed on the 
Oxidized Ni(111) Surface. 
050,770 


AD-A222 774/2/GAR 
Chlorophyll photochemistry in microheterogeneous 
media. 

052,131 


DE90010963/GAR 
in Equilibrated Aqueous 


Interfacial Cadmium Ex 
Suspensions of Cadmium Sulphide: A Compartmental 
: 050,749 


microheterogeneous 
052,131 


Analysis Assisted Radiotracer Study. 
PB90-250762/GAR 

PHOTOCONDUCTORS 
Stressed Ge:Ga Photoconductors for Space-Based As- 
tronomy. (Is There Life Beyond 120 Micron). 
N90-21315/8/GAR 051,133 
Near Contact Phenomena and Transient Effects in Far 
Infrared Photoconductors. 
N90-21316/6/GAR 
ISO/LWS: Detector Status. 
N90-21343/0/GAR 


PHOTODIODES 


ee the performance of InAs(sub 1-x)Sb(sub x)/ 
infrared detectors grown by metal organic chemical 


bES0008743/ GAR 


PHOTOGRAPHS 
Caracterizacao de Estruturas Lineares a Partir de Dados 
de Sensoriamento Remote; Serra Do Espinhaco oo 
nal (Mg) (Characterization of Linear Structures from 
Remote Sensing Data; Espinhaco Meridional (Mg) 


Sierra). 
N90-21449/5/GAR 052,468 


Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Inciud- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensi 

052,469 


051,134 


051,152 


050,789 


Data 
N90-21450/3/GAR 


PHOTOINTERPRETATION - 
Monitoramento de Projetos ‘opecuarios Atraves 
i a No Sul Do 
Agrocattle-Raisi 
Projects Throug| » My of Landsat- 
Imagery South of Para Sieh 
N90-21442/0/GAR 050,483 


Goeeee 6 ee OS ee nae 


ona EA of Land Use Through Remote 
NOO-21453/8/ 


PHOTOIONIZATION 
Formation and Deactivation of Vibrationally Excited At- 
mospheric Molecules. 


PHYSICIANS 


AD-A222 660/3/GAR 


PHOTOMAPPING 


Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital 

Landsat Data in Monitoring Interior Water). 
N90-21448/7/GAR 


PHOTOMETERS 


Ga:Ge Array 
N90-21323/2/GAR 
PHOTON-PHOTON INTERACTIONS 


+ hot , 
DEsdoTizie/Gan 


preernypen von ewe oe Fy in o den Reak- 
— ae. -> pi pi pi eta mit 

SS Se (@tindy of feeanence production in 

reactions a 

with the JADE detector), ST 

TIB/B90-81211/GAR 053,194 

Fp Setehrwap eng ge needadiede ge dy 

dem JADE-Detektor bei PETRA. (Measurement of 

peo at tho 0) omeea with tre JADE denae 

lor ai 


TIB/B90-81 a: 2/GAR 053,195 

Untersuchung der Reaktion gam r 3 +) 

8 l(t dom JADE-Detokor ot PETRA ( Sy oe 

reaction gamma -> 3 pi (+ 

JADE detector at ; . 

TIB/B90-81213/GAR 053,196 
PHOTONICS 

po A bay oo Wave Calculation of Photonic Band Struc- 

in Face-Centered Dielectric Media. 

AD-Az22 616/5/GAR 052,980 
PHOTONS 

Photon-induced Desorption of CO Chemisorbed on the 

Oxidized Ni(111) Surface. 

AD-A222 774/2/GAR 050,770 

Dosimetry considerations for the hi photon/ 

electron environment of HERMES Ill: Implications for ex- 


| and modeling. 
90007073/GAR 053,052 


PHOTORESISTS 
—_ Coordinate Laser Writer for Binary Optics Fabrica- 


AD-A222 827/8/GAR 051,833 
PHOTOSYNTHESIS 

Wirki 

3), 

Abschiussbericht. 
(SO2, O03, NOx) on the 
Final ). 

DE90792538/GAR 
PHOTOVOLTAIC CELLS 


Photovoltaic Measurements and Performance Branch 
nual report, FY 1989. po 


050,566 


len oe 2), Ofsub 
er Pflanzen. 
051,433 

ani 

DE90000324/GAR 


December 1, 

DE90000329/GAR 

SERI photovoltaic subcontract reports: 1989 abstracts 
and Saag information, March 1, 1987-Febru- 
5290000836/GAR 051,364 


Summary results of an assessment of research projects 
in the National Photovoltaics Program. 
DE90008222/GAR 051,366 


Essais en environnement reel de champs de modules 

photovoitaiques au silicium multicristallin et au silicium 

amorphe hydrogene. accep oven deg: > beh ng 

crystalline silicon and hydrogen amorphous silicon 

voltaic modules fields). 

DE90784617/GAR 
PHOTOVOLTAIC CONVERSION 

Recent Results from Advanced Research on Space Solar 

Cells at NASA. 

N90-21274/7/GAR 051,380 
PHOTOVOLTAIC EFFECT 

Efficient Photovoltaic Devices for InP Semiconductor/ 

Liquid Junctions. 

AD-A222 717/1/GAR 051,361 

results of an assessment of research projects 
Program. 


051,366 


051,370 


Control of ites 

PB90-245101/GAR 
PHYSICAL PROPERTIES 

Molecular Dynamics of Physical Aging Processes in Poly- 

mer Glasses ( i and Theory). 

AD-A222 848/4/GAR 050,818 
PHYSICAL PROTECTION 

Carry Hard ICBM basing: A technical assessment. 

DE90010973/GAR 052,406 
PHYSICIANS 


Determinants of the Use of Assistants at Surgery. 


PB90-246646/GAR 051,782 


October 15,1990 KW-91 





PHYSIOLOGICAL EFFECT 
system for animal studies involving high-level 
60-Hz magnetic fields. 
MIC-90-03521/GAR 052,243 
PHYSIOLOGICAL EFFECTS 
Evaluation of Two Diver Active Thermal 
tems (ATS): S-TRON and ILC-Dover. 
A223 091/0/GAR 050,634 
PHYSIOLOGY 
Physiological Organization and Plasticity of Cat's Skeletal 


Muscle. 
PB90-251109/GAR 052,221 


PIEZOELECTRIC CRYSTALS 
Etude par Topographie aux Rayons-X Resolue en Temps 
de Resonateurs Piezoelectriques oor, of Piezoelectric 
Resonators Usit ee X-ray Topography). 
PB90-250325/GAR 052,876 
PIEZOELECTRIC GAGES 
Mesure de Pression Induite par Laser Impulsionnel, par 
Jauges Piezoelectriques PVDF et Quartz (Laser-Induced 
Shock Wave Measurement Using PVDF and Quartz Pi- 


ezoelectric Gauges). 
PB90-252230/GAR 051,794 


PIGMENTS 

Herhalings- en Vervoigonderzoek naar Cadmium, Kwik, 

Chroom en Andere Metalen in Kunststofprodukten (Reca- 

pitulatory and Continuous Investigation into Cadmium, 

Mercury, Chrome and Other Metals in Plastic Products). 

PB90-250879/GAR 052,038 
PILE STRUCTURES 

Frost Heave Forces on H and Pipe Piles Embedded in 

Fairbanks Silt. 

PB90-253246/GAR 050,659 
PILLARING (MINING) 

Use of consolidated fills for controlling violent pillar fail- 

ure in Ontario mines. 

MIC-90-03378/GAR 052,536 
PILOT PERFORMANCE 

Stereopsis Cueing Effects on Hover-in-Turbulence Per- 

formance in a Simulated Rotorcraft. 

N90-21004/8/GAR 050,381 
PILOTLESS AIRCRAFT 

Design of a Natural Laminar Flow Airfoil for an Un- 

manned Aircraft. 

N90-20975/0/GAR 050,346 
PILOTS 

Psychophysiological Assessment of Pilot Workload in an 


Applied Setti ting. 
AD-A222 707/2/GAR 052,313 


Cognitive Requirements for Aircraft Navigation. 
AD-A222 736/1/GAR 

PILOTS (PERSONNEL) 
Etude de la Performance et de la Charge de Travail Chez 
des Operateurs Effectuant une Tache Sensorimotrice 
a! of Performance and Workload in Operators Carry- 
ey a Sensory-Motor Task). 
PB90-252198/GAR 050,601 


Fiabilite Humaine et Erreurs Humaines: Vers une Modeli- 
sation Cognitive de L’Operateur Humain (Human Reliabil- 
ity and Error: Toward a Cognitive Model of the Human 


Operator). 
PB90-252248/GAR 050,602 


PIN DIODES 
Performance measurements of hybrid PIN diode arrays. 
DE90010308/GAR 053,077 
PINE TREES 
eee Effect of Verbenone on Response of the 
Mountain Pine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 
PINELLAS PLANT 
as Team assessment of the Pinellas Plant. 
90010294/GAR 
PINES 
Radionuclide uptake by pinetrees growing on lysimeters. 
DE90011251/GAR 051,532 
PINHOLE CAMERAS 
Pinhole Camera Imaging Without Lenses or Mirrors. 
PB90-254962 052,866 
PINUS CONTORTA 


Soa. Effect of Verbenone on Response of the 
Mountain Pine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 


PIONIC ATOMS 


052,316 


051,743 


Deeply bound pionic states. 
DE90777709/GAR 053,152 


Studies of deeply bound ic states by (d, (sup 2)He) 
pion-transfer reactions at SATURNE. 
DE90777715/GAR 053,157 


PIONS 
Pions and Kaons in QCD. 
PB90-249103/GAR 


PIPELINES 
— Instruction Sequencing with Inline Target Inser- 
AD-A222 807/0/GAR 050,971 
of the oil-water monitor. Quarterly progress 


053,175 


Development 
report No. 3. 


KW-92 


VOL. 90, No. 20 


KEYWORD INDEX 


DE90010522/GAR 


PIPES 
Method for pressure-pulse suppression in fluid-filled 


BE9001 0408/GAR 052,695 


Verification and benchmarking of ABAQUS and PATRAN 
for heat transfer — 

DE90010928/GA 052,704 
Radiological and chemical completion report for over- 
head piping removal for the Weldon Spring Site Remedial 
Action Project, Weldon Spring, Missouri. 
DE90011414/GAR 051,563 

PIPES (TUBES) 

State-of-the-Art Interior ayy | Systems Applications: 
Commercial Buildings. Final Report, June 1987-June 


1989. 
PB90-252586/GAR 050,650 


PITCHBLENDE 
— stability of solid standards for radiochemical 


nalysis. 
DESvOT 0948/GAR 051,523 


PITTING 
Current Fluctuations Associated with Localised Corrosion: 
Mechanistic Studies of the Early Stages of Pitting and 
Stress Corrosion Cracking of Stainless Steel. 
N90-21159/0/GAR 051,949 


PIXELS 
Shade Images of Forested Areas Obtained from LAND- 
SAT MSS Data. 
N90-21436/2/GAR 052,571 
Subsistema TM Precision: Avancos E Perspectivas (Sub- 
system TM Precision: Progress and Perspective). 
N90-21461/0/GAR 052,579 
PLANAR STRUCTURES 
New Rectangular Waveguide to Coplanar Waveguide 
Transition. 
051,163 


051,272 


N90-21263/0/GAR 


PLANKTON 
Primary production on the Labrador Shelf and in the 
Strait of Belle Isle in May 1988. 
MIC-90-03220/GAR 050,486 
PLANNING 
Base Exterior Architecture Plan: Naval Ocean Systems 
Center Hawaii Laboratory, Oahu, Hawaii. 
AD-A222 632/2/GAR 052,305 
Medical Resource Planning: The Need to Use a Stand- 
ardized Diagnostic System. 
AD-A223 193/4/GAR 052,144 
Forest Service Planning: Setting Strategic Direction 
Under RPA. 
PB90-253295/GAR 052,430 
PLANT DISEASES 
Witches’ broom revisited. 
MIC-90-03130/GAR 050,450 
Seed treatment of cereal, oilseed and pulse crops, 1990. 
MIC-90-03547/GAR 050,455 
Net blotch, spot blotch and scald of barley. 
MIC-90-03561/GAR 
Browning of evergreens. 
MIC-90-03566/GAR 
Ascochyta blight of pulse crops. 
MIC-90-03567/GAR 050,475 


Biocontrol of Grey-Mold in Pome Fruits Using ‘Acremon- 
ium breve 
050,456 


050,471 


052,421 


PAT-APPL-7-159 915/GAR 


Methods for Inhibiting Rust Infections of Plants. 
PAT-APPL-7-226 608/GAR 50,476 


Siderophore-Mediated Plant Growth Promotion and Colo- 
nization of Roots by Strains of ‘Pseudomonas spp.’ (Door 
Sideroforen Bepaalde Plantegroeistimulatie en Kolonisa- 
tie van Wortels door Stammen van ‘Pseudomonas spp.’). 

PB90-248220/GAR 050,477 

PLANT GROWTH 

Tree growth responses to changes in the physical and 
chemical climate and methods to assess economic con- 


oo. 

MIC-90-03578/GAR 052,422 
Siderophore-Mediated Plant Growth Promotion and Colo- 
nization of Roots by Strains of ‘Pseudomonas spp.’ (Door 
Sideroforen Bepaalde Plantegroeistimulatie en Kolonisa- 
tie van Wortels door Stammen van ‘Pseudomonas spp.’). 
PB90-248220/GAR 050,477 

PLANT PATHOLOGY 
Browning of evergreens. 
MIC-90-03566/GAR 

PLANT PHYSIOLOGY 
Evapotranspiration studies for protective barriers: FY 
1988 status report. 
DE90011055/GAR 052,173 

PLANTING 
Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 
N90-21460/2/GAR 050,468 

PLANTS 


Potential responses of landscape boundaries to global 
environmental change. 


052,421 


DE90008568/GAR 052,171 


Air quality measurements and characterizations for vege- 

tation effects research. 

DE90011151/GAR 051,419 
PLANTS (BOTANY) 

Role of acyl carrier protein isoforms in plant lipid metabo- 

lism. Progress report. 

DE90010959/GAR 052,129 

Hydroxyproline-rich glycoproteins of the plant cell wall. 

Progress report, June 1989-June 1990. 

DE90010960/GAR 052,130 
PLASMA 

Free boundary problem arising in plasma physics. 

DE90010065/GAR 052,943 


Summary of IAEA technical committee meeting on impu- 


Desorr731 /GAR 052,971 


PLASMA BUBBLES 
Low Latitude oS R 
Oxygen Nightglow 
N90-21494/1/GAR 

PLASMA CONTROL 
West European Magnetic Confinement Fusion Research. 
N90-21634/2/GAR 52,628 

PLASMA DEVICES 
Experimental Study of the Plasma Focus Device as a 
Charged Particle Accelerator. 

AD-A223 047/2/GAR 052,941 

PLASMA DIAGNOSTICS 


Experimental Study of the Plasma Focus Device as a 
Charged Particle Accelerator. 
AD-A223 047/2/GAR 052,941 


Visible spectroscopy measurements in the PBFA II ion 


diode. 
DE90010828/GAR 052,957 


Plasma Diagnostics for the Rijnhuizen Tokamak Project. 

PB90-251679/GAR 52,977 
PLASMA DRIFT 

Propagations of drift waves in toroidal plasma systems. 

DE90010279/GAR 052,947 


Fluctuation and thermal energy balance for drift-wave tur- 


bulence. 
DE90011054/GAR 052,959 


PLASMA ENGINES 
— og Magnetic Nozzle Configurations on Plasma 


Thru: 
NBO-24. 109/ 5/GAR 050,902 


PLASMA FOCUS DEVICES 
Experimental Study of the Plasma Focus Device as a 
Charged Particle Accelerator. 
AD-A223 047/2/GAR 


PLASMA HEATING 


Microwave Tokamak Experiment: Overview and status. 
DE90010287/GAR 052,609 


PLASMA JETS 


Ballooning Stability of Jet High-Beta Discharges. 
PB90-251661/GAR 


PLASMA SCRAPE-OFF LAYER 
—— field near plasma boundary in toroidal helical 
system 
DE90777727/GAR 


Study of marfe phenomena on JT-60. 
DE90777743/GAR 


PLASMA SWITCHES 
Prediction of high-voltage, broadband rf pulse generation 
from an air gas avalanche switch. 
DE90010183/GAR 


PLASMAS (PHYSICS) 
Support for the Forty-Second Annual Gaseous Electron- 


ics — Held in Palo Alto, California on 16-20 Oc- 


tober 1 
AD- A222 $81/5/GAR 052,940 


Special Features of the Strong Interaction of a Plasma 
with a Magnetic Field as it Expands Radially in a Disk 
Channel--Translation. 
AD-A223 114/0/GAR 


PLASMODIUM 
Organization and Expression of Plasmodial Genes Re- 
quired for Erythrocyte Invasion. 
AD-A222 674/4/GAR 


PLASTIC PIPES 
Computer Model for Temperature Distribution Calculation 
in Insulated GRP-Pipes during Fire Conditions. 
PB90-249152/GAR 052,792 


Fire Endurance of Horizontal GRP-Pipe Systems Includ- 
ing Bulkhead Penetration. 
PB90-249160/GAR 052,793 


Effect of Joints on the Fire Resistance of Protected 
Glassfibre Reinforced Plastic Pipes Filled with Stagnant 
Water or Gas. 

PB90-249194/GAR 052,794 


Effect of Joints on the Fire Endurance of Glassfibre Rein- 
forced Plastic Pipes with Stagnant Water. 
PB90-251612/GAR 052,799 


ion Dynamical Processes from Atomic 
missions. 
050,543 


052,941 


052,976 


052,624 


052,973 


051,115 


052,942 


052,155 





Note on the Chosen Fire Endurance Test Procedure for 
GRP-Pipes on Board Ships. 
PB90-251620/GAR 052,800 


Fire Endurance of Glassfibre Reinforcement Plastic 


PB90-251638/GAR 


PLASTIC PROPERTIES 
Framework to Correlate a/W Ratio Effects on Elastic- 
Plastic Fracture a (J sub c). 
AD-A222 822/9/GAI 053,034 
Superplastic Performance and Properties of the Lital 


Alloys. 
AD-P005 932/9/GAR 052,001 


Three-Dimensional Elastic-Plastic Analysis of Shallow 
Cracks in Single-Edge-Crack-Tension Specimens. 
N90-21130/1/GAR 
PLASTICITY 
Vectorized elastic/plastic power law hardening material 
model including Lueders strain. 
DE90010172/GAR 051,826 
PLASTICITY TESTS 
Physiological Organization and Plasticity of Cat’s Skeletal 


Muscle 
PB90-251109/GAR 052,221 


PLASTICIZERS 
Preparation, Characterization and Cookoff Behavior of 
Booster Compositions Prepared from RDX and Acrylic or 
Ethylene-Vinyl Acetate Dispersions. 
N90-21203/6/GAR 052,848 
PLASTICS 
Characterization of PMDI/HOPG Interfaces by SERS 
Using a Silver Overlayer Configuration. 
AD-A223 104/1/GAR 050,783 


Evaluations of internal density variations of plastic 


molded pieceparts. 
DE90010081/GAR 052,036 
Targets of opportunities for plastics recycling and source 
reduction. 
DE90010716/GAR 
PLASTICS PROCESSING 
Herhalings- en Vervolgonderzoek naar Cadmium, Kwik, 
Chroom en Andere Metalen in Kunststofprodukten (Reca- 
[een and Continuous Investigation into Cadmium, 
Chrome and Other Metals in Plastic Products). 
PB90-250879/GAR 052,038 
PLATE TECTONICS 
—— of Rotations and Tectonic Plate Mo- 


PB90-248972/ GAR 052,476 


PLATE THEORY 
Direct Formulation of a 4-Node Hybrid Shell Element with 
Rotational ees of Freedom. 
N90-21411/5/GAR 053,043 


PLATES 
Graphical analysis of barrel-tamped explosively acceler- 
ated flyer plates. 
DE90010299/GAR 052,856 

PLATES (STRUCTURAL MEMBERS) 

Micromechanics Analysis of Space Simulated Thermal 
Deformations and Stresses in Continuous Fiber Rein- 
forced Composites. 
N90-21140/0/GAR 


PLATINUM 
Application of HREELS to Model Catalysts: CO and 
C2H4 Adsorption on Pt/Al203. 
AD-A222 744/5/GAR 050,763 


HREELS ee of Ethylene on Pt Model —- 
AD-A222 745/2/GAR 050,764 


PLECOPTERA 
Distributions of stonefly Plecoptera and caddisfly Trichop- 
tera species in three stream systems in New Brunswick 
and Nova Scotia, Canada, with reference to stream acidi- 


Mic-90-03429/GAR 050,496 


PLECTUS PARIETINUS 

Acute Toxiciteit van Aluminium en H(+ )-lonen Concen- 
tratie voor Bodemnematoden uit = Zuur en Kalkrijk 
Dennenbos. (I) “len dln oepassing van een 
Toets in Waterig Medium (Acute Toney. of Aluminum 
and H(+ ) Concentration s Soil Nematodes from Acid 
and Lime-Rich Coniferous Forest Soil. (I) Development 
and Application of a Test in Watery Solutions). 

PB90-249343/GAR 052,279 


PLOIDIES 
bw ar sot of heat and hydrostatic pressure shocks to 
induce triploidy in steelhead trout Oncorhynchus mykiss. 
MIC-90-08428/ GAR 050,495 
PLUMES 
Effect of charge mixture ratio and particle size on igniter 
plume heat transfer characteristics. pn 


052,801 


051,965 


051,557 


051,931 


DE90010833/GAR 


PLUTONIUM 
Small-scale study of Rocky Flats uncalcined incinerator 
ash dissolution and filtrate anion exchange. Draft. 
DE90010807/GAR 052,669 
PLUTONIUM 238 
Radionuclide uptake by pinetrees growing on lysimeters. 
DE90011251/GAR 051,532 


KEYWORD INDEX 


PLUTONIUM 239 
Pantex Plant site environmental report for calendar year 


1988. 
DE90010342/GAR 051,745 


Rapid determination of plutonium content on filters and 
smears using Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 
Radionuclide uptake by pinetrees growing on lysimeters. 
DE90011251/GAR 051,532 
PLUTONIUM DIOXIDE 
Small-scale study of Rocky Flats uncalcined incinerator 
ash dissolution and filtrate anion exchange. Draft. 
DE90010807/GAR 
PNEUMATIC EQUIPMENT 
Evaluation of Paracel Transportable Recompression 
Chamber System. 
AD-A223 038/1/GAR 050,623 
POINT SET TOPOLOGY 
Metoder foer Beraekning av Kortaste Vaegen Melian Tva 
Punkter i Planet Med Haensyn till Hinder i Form av Dis- 
junkta, Enkelt Slutna Pi En Litteraturoeversikt 
(Methods for Computing the Shortest Path between Two 
Points in the Plane with Respect to Obstacles in the 
Shape of Disjoint, Simple Polygons: A Literature Survey). 
PB90-252917/GAR 052, 
POINTING CONTROL SYSTEMS 
General-Purpose Balloon-Borne Pointing System for 
Solar Scientific Instruments. 
N90-21219/2/GAR 
POISSON EQUATION 
Compact Scheme for Systems of Equations Applied to 
Fundamental Problems of Mechanics of Continua. 
N90-21292/9/GAR 052,900 
POLARIMETRY 
L’Identification des Hydrometeores par Radar Millimetri- 
que Polarimetrique (Identification of Hydro Meteors Using 
Polarimetric, Millimetrique Radar). 
PB90-252131/GAR 050,576 
POLARIZATION 
Pi 2 Pulsations and the Substorm Current Wedge: Low- 
Latitude Polarization. 
AD-A223 198/3/GAR 
POLARIZED BEAMS 
Proceedings of the workshop on the experiments by po- 
larized proton and electron beams. 
DE90777829/GAR 053,161 
POLARIZED TARGETS 
Internal polarized targets. 
DE90010578/GAR 
POLAROGRAPHY 


Evaluation of improvement concepts for a prototype po- 
— vent monitor used for trace uranium detec- 


E9001 0892/GAR 051,518 


POLICIES 


Medical Simulation Model to Compare SAMMS Inventory 
ae with the Average Requisition Quantity Inventory 


Policy. 

AD-A223 222/1/GAR 052,355 

Army Family Policies and Practices: A Summary of Regu- 

lations, sama Pamphlets, and Circulars That Impact on 

Army Families. 

AD-A223 265/0/GAR 052,402 

Laboratorio Regional de Sensoriamento Remoto (Region- 

al Remote regen | Laboratory). 

N90-21465/1/GA 052,583 
POLITICAL ALLIANCES 

Toward Forward Presence: The U.S. Army Western Com- 

mand Expanded Relations Program. 

AD-A223 163/7/GAR 050,599 
POLITICAL SCIENCE 


Muzzling the Bear: Gorbachev's Program to Restructure 
the Soviet Mi 
050,610 


ilitary. 
AD-A222 781/7/GAR 
Winds of C ; The Future of the 32D Army Air De- 
in U.S. Army Europe. 
052,292 


052,669 


050,564 


050,541 


053,091 


fense Comma 
AD-A222 860/9/GAR 


U.S. ROK Frictions: Causes for Anti-Americanism. 
AD-A222 897/1/GAR 050,593 


Contras as a U.S. Political Instrument and Their Impact 
on Central American Countries. 
AD-A222 900/3/GAR 050,611 


Chaos Theory and the Mayaguez Crisis. 
AD-A222 901/1/GAR 


Challenges of ‘Glasnost’ for Western Intelligence. 
AD-A222 905/2/GAR 050,595 


Pakistan’s Security Problems and Opportunities in the 
Indian Ocean Ri 
AD-A222 915/1/GAR 050,596 


Nature and Future of Shi’ite Fundamentalism. 
AD-A222 925/0/GAR 050,613 


Colombia: Emerging Labor Movement and the State Co- 
lombian Drug Problem: Effect on the Peace Process be- 
tween the M19 and the State. 

AD-A223 129/8/GAR 050,603 


Shining Path and the Future of Peru. 
AD-A223 249/4/GAR 


050,612 


050,615 


POLYCHLORINATED BIPHENYLS 


POLITICAL SYSTEMS 
Making of Economic Policy in Africa. 
PB90-248840/GAR 


POLLUTANTS 
Introduction to the Argonne Utility Simulation (ARGUS) 


DE90010304/GAR 051,233 


Argonne Utility Simulation model: An analysis tool for 
evaluating energy and environmental strategies. 
DE90011091/GAR 051,418 


Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 
DE90011116/GAR 051,453 


Air quality measurements and characterizations for vege- 
tation effects research. 
DE90011151/GAR 051,419 


Entwicklung und Verifizierung eines erate arnt 
chen Modells zur Bestimmung der 

tion in Taufluessigkeit. ( and verification of @ ofa 
micro-meteorological model for the determination of the 
concentration of trace amounts in dew water). 
DE90784838/GAR 050,557 


Computer-assisted methods for a mathematical-statistical 
risk assessment of dietary intakes of contaminants - 
RESY and ROSY. 
DE90784886/GAR 


POLLUTION ABATEMENT 


Assembly of radioisotope power systems at Westing- 
house Hanford Company. 
DE90010851/GAR 052,635 


POLLUTION CONTROL 


Utility FGD survey, January-December 1987. Design per- 
formance data for operating FGD systems: Volume 2, 


Part 3. 
DE90011451/GAR 051,423 


re REGULATIONS 


Ti ‘eam assessment of the Pinellas Plant. 
DI 90010284/GAR 051,743 


Amendment to the Final Best Demonstrated A’ 

Techi (BDAT) Back: Document for Wastes 
from the Production of 1,1,1-Trichloroethane K028, K029, 
K095, and KO96. 

PB90-234329/GAR 051,596 
Amendment to the Final Best Demonstrated Available 
Tech (BDAT) Back: ind Document for Distillation 
Bottom Tars from the of Phenol/Acetone 
from Cumene K022. 

PB90-234360/GAR 051,600 


Amendment to Final Best Demonstrated Available Tech- 
nology (BDAT) Background Document for 

phorus Wastes (KO36 Nonwastewaters). 
PB90-234410/GAR 051,605 


Amendment to Best Demonstrated Available Technology 
(BDAT) Background Document for K037. 
PB90-234428/GAR 051,6@> 


mendment to the — Best Demonstrated Available 

Document for Wastes 

inated Aliphatic Hydrocar- 

051,608 

Amendment to the Best Demonstrated Available Tech- 


the Bae (BDAT) Background Document for Wastes from 
‘oleum Refining Industry K048, K049, K050, K051, 


£B80.234451/GAR 
POLLUTION TRANSPORT 
itivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 
N90-21496/6/GAR 050,548 


POLONIUM ISOTOPES 

Radon Concentration over the Brazilian Amazon Basin 

During the Wet Season (Belem-Manaus Gte-Able-2B 

Flight of April 24, 1987). 

N90-21486/7/GAR 051,542 
POLYAMIDE RESINS 

N15 NMR Charaterization of Multiple Crystal Forms and 

Phase Transitions in Polyundecanamide (Nylon 11). 
AD-A223 200/7/GAR 050,827 


Solid-State NMR Characterization of alpha-Nylon 12. 
AD-A223 205/6/GAR 050,831 


Herstellung und Charakterisierung von ten, 
unidirektional faserverstaerkten Poly- 
) and characterization of ‘hight filled, 

thermoplastic ). 
051,938 


050,681 


052,187 


051,609 


unidirectional fiber-r 

TIB/A90-81195/GAR 
POLYATOMIC MOLECULES 

Workshop on vod NMR and biological applications. 


DE90010002/ 


Selective excitation, relaxation, and energy channeling in 

molecular systems. Comprehensive progress report, May 
April 780. 

DE90010793/GAR 


POLYCHLORINATED BIPHENYLS 


Multilaboratory validation study of PCBs in soils using 
Soxtec(reg sign) extraction technique (Method 3541). 
DE90010438/GAR 051,492 


KW-93 


052,164 


October 15, 1990 





POLYCRYSTALS 
Review and Statistical An 
Method for Estimating the 
talline Materials. 
N90-21402/4/GAR 
POLYCYCLIC AROMATIC HYDROCARBONS 
PAH i roeg fra halmkedler. Forundersoegelse. (Poly aro- 
matic hydrocarbons in flue gas from straw-fueled boilers. 
Pilot investigation). 
DE90791324/GAR 051,428 
Untersuchungen zum Auftreten von Geruechen und poly- 
— aromatischen Kohlenwasserstoffen in Feuer- 
n. Schlussbericht. (Emissions of odorous and 
nic substances from oil fired furnaces. Final report). 
DE90792254/GAR 051,430 
POLYCYCLIC SULFUR HETEROCYCLES 
Interactions of sulfur-containing compounds with transi- 
tion metal clusters and metal surfaces Ill. Final report, 
January 1-December 31, 1988. 
DE90010591/GAR 051,409 
POLYCYTHEMIA 
Regional Hemodynamic Responses to Hypoxia in Poly- 


cythemic Dogs. 
AD-A223 164/5/GAR 052,216 


POLYDEOXYNUCLEOTIDES 
Reaction of trans-2-Chiorovinylarsine Oxide with Poly- 
deoxynucleotides. 
AD-A223 119/9 052,270 
POLYELECTROLYTES 
Gordon Research Conference on Dynamics of Macromo- 
lecular and Polyelectrolyte Solutions Held in Oxnard, Cali- 
fornia on 12-16 February 1990. 
AD-A222 826/0/GAR 050,774 
POLYETHYLENE 
Solid-State 13C NMR Study of Polyethylene Reactor 


Powders. 
AD-A223 206/4/GAR 050,832 


POLYHEDRONS 
Collapsible Polyhedra and Median Spaces. 
PB90-251091/GAR 
POLYIMIDE RESINS 
Characterization of PMDI/HOPG Interfaces by SERS 
Using a Silver Overlayer Configuration. 
AD-A223 104/1/GAR 050,783 
POLYMER CHEMISTRY 
Determinations of Molecular Weight and Molecular 
— Distribution of High Polymers by the Rheological 


Properties. 
N90-21180/6/GAR 050,841 


POLYMER MATRIX COMPOSITES 
Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 
N90-21 124/4/GAR 051,925 


lastbaserade Fiberkompositer: Utvecklingslaeget 
1989 Crhermoplestic Matrix Composites: A Review 1989). 
PB90-252909/GAR 052,039 
POLYMER PHYSICS 
Determinations of Molecular Weight and Molecular 
Weight Distribution of High Polymers by the Rheological 


Properties. 
N90-21180/6/GAR 050,841 


POLYMERIC FILMS 
Non-Destructive Characterization of Polymer/Metal Inter- 
faces Using Surface-Enhanced Raman _ Scattering 


(SERS). 
AD-A223 105/8/GAR 050,825 


POLYMERIZATION 
ization of 1,1-Dimethyl-1-Silacyclopent-3-ene 
-1,1-Diphenyl-1-Silacyclopent-3-ene. 


is of the Ultrasonic Velocity 
‘orosity Fraction in Polycrys- 


051,898 


052,065 


and 1,1-Dophenyl 
Characterization of Copolymer Microstructures by H1, 


C13, and Si29 NMR Spectrocopy. 
AD-A221 959/0/GAR 


Development of Microencapsulation Techniques. 
AD-A223 032/4/GAR 050,823 


Radical Homopolymerization of a Trisubstituted Alkene: 
1 lobutenecarboxylic Acid and It’s Polymer. “— 
050, 


-Cyc’ 
AD-A223 188/4/GAR 
Radical Hi tion of a Trisubstituted Alkene: 
1-Cyclobutenecarboxylic Acid. 
AD-A223 203/1/GAR 050,830 
Reexamination of the Polymerization of Pyridoxylated He- 


moglobin with Glutaraidehyde. 
AD-A223 224/7 050,834 


Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening Pi ization of 1-Sila- 
cyclopent-3-ene. Characterization of Poly(1-Sila-cis-pent- 
3-ene) by 1H, 13C, and 29Si NMR Spectroscopy. 

AD-A223 236/1/GAR 050,835 


POLYMERS 
Catalytic Synthesis of Polymethylsilsesquioxanes. 
AD-A222 643/9/GAR 050,814 


Spiro-Fused Conducting Polymers for Molecular Electron- 


ics. 
AD-A222 718/9/GAR 050,815 
Polymeric Aluminasilazane Precursors for Aluminosilicon 


Ni % 
AD-A222 755/1/GAR 050,817 


Transition-Metal Derivatives of 
X-Ray Crystal Structures of 


KW-94 VOL. 90, No. 20 


050,812 


inophosphazenes: 
N3P3CI4PhPPh2, 


KEYWORD INDEX 


N3P3CI4PhPPh2.Cr(CO)5, and 
N3P3CI4PhPPh2.Ru3(CO)11. 
AD-A222 791/6/GAR 050,726 


Molecular Dynamics of Physical Aging Processes in Poly- 
mer Glasses (Experiment and Theory). pan 
81 


AD-A222 848/4/GAR 
New Thermal Curing Composite Matrices, Rigid Rod 
tate NMR. 
050,820 


Polymers, and Soli 
AD-A222 949/0/GAR 

Gel Permeation Chromatographic —“' a? of Polyure- 
thane Prepolymer Synthesis Kinetics. 1. The Effect of 


Catalyst. 
AD-A222 996/1/GAR 050,821 


International orgie on Polymer Electrolytes (1st). 
AD-A223 013/4/ 050,8. 


Lightweight Solid Polymer Electrolyte Fuel Cell with Stack 
Power Density of 3 kW/Ib (7kW/kg). 
AD-A223 068/8/GAR 051,312 


Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. 

AD-A223 103/3/GAR 050,824 
N15 NMR Charaterization of Multiple Crystal Forms and 
Phase Transitions in Polyundecanamide (Nylon 11). 
AD-A223 200/7/GAR 050,827 
NMR Study of Aramid Model Compounds. 

AD-A223 201/5/GAR 050,828 
Solid-State NMR Characterization of alpha-Nylon 12. 
AD-A223 205/6/GAR 050,831 


Publications/Patents/Presentations/Honors/ Students 


Report. 
AD-A223 213/0/GAR 050,738 


Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 
Liquid Crystalline . 
AD-A223 253/6/GAI 050,836 
Utilization of polymer viscoelastic properties in acovstic 
wave sensor ications. 
DE90010534/GAR 050,838 
New approach in ultrapurification of coal by selective 
flocculation. Quart 

051,254 


050,833 


erly report. 
DE90011036/GAR 


so coma Composite Preform and Process for Producing 


PAT-A APPL-7-343 106/GAR 051,936 
Te jastbaserade Fiberkompositer: Utvecklingslaeget 
1989 moplastic Matrix Composites: A Review 1989). 
PB90-252909/GAR 052,039 
POLYMETHYLSILSESQUIOXANES 
Catalytic Synthesis of Polymethylsilsesquioxanes. 
AD-A222 643/9/GAR 
POLYMORPHISM 
Solid-State 13C NMR Study of Polyethylene Reactor 


Powders. 
AD-A223 206/4/GAR 050,832 


POLYMORPHONUCLEAR LEUKOCYTES 
Phospholipase C Activity in Human Polymorphonuclear 
Leukocytes: Partial Characterization and Effect of Indo- 


methacin. 
AD-A222 868/2/GAR 052,159 


POLYNOMIAL MATRICES 
Column | oeeeeen of Polynomial Matrices: An Iterative 


P00: 252990/ GAR 052,067 


POLYSILICONS 
Application of Response Surface = to the Op- 
timizing of the Reactive lon Etching of Polysi 
AD-A223 029/0/GAR 051,175 
POLYSILSESQUIOXANES 
Catalytic Synthesis of Inorganic Polymers for High Tem- 
perature Applications and as Ceramic Precursors. 
AD-A222 620/7/GAR 050,813 
POLYSTYRENE 
Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 
POLYTOXIN 
Toxin Production and Immunoassay Development. 1. Pa- 


lytoxin. 
AD-A222 645/4/GAR 052,264 


POLYURETHANE RESINS 
Gel Permeation Chromatographic — of Polyure- 


thane Prepolymer Synthesis Kinetics. 1. The Effect of 


Catalyst. 
AD-A222 996/1/GAR 050,821 


Corrosion Protection of 6061-T6 Aluminum by a Polyure- 
thane-Sealed Anodized Coat. 
N90-21191/3/GAR 051,952 


POPULATION DYNAMICS 
Trends in sizes of breeding duck populations in western 
Canada, 1955-89. 
052,552 


050,814 


050,833 


MIC-90-03255/GAR 


Population Characteristics of Humpback Whales in 
Southeastern Alaska: Summer and Late Season, 1986. 
PBS90-252487/GAR 052,176 


POPULATIONS 
Geschatte Stralingsbelasting in Nederland in 1987 


(Tweede Interimrapport) (Estimated Radiation Exposure 
in the Netherlands in 1987 (Second Interim Report)). 


PB90-249350/GAR 


PORK INDUSTRY AND TRADE 
New Brunswick Hog Marketing Board: Year end report, 


1988-89. 
MIC-90-03301/GAR 050,421 


POROSITY 
Review and Statistical —- of the Ultrasonic Velocity 
Method for Estimating the Porosity Fraction in Polycrys- 
talline Materials. 

N90-21402/4/GAR 

POROUS MATERIAL 
Study of fines migration in heavy oil reservoirs. 
MIC-90-03385/GAR 

POROUS MATERIALS 
Dynamic Properties of Porous B4C. 

AD-A222 850/0/GAR 


FRAC-UNIX theory and user’s manual. 
DE90010915/GAR 


PORTABLE EQUIPMENT 
Adsorption System for Scavenging Anesthetic Agents 
from Waste Gas Released during Surgical Activity. 
PAT-APPL-7-528 080/GAR 051,439 


Pen ae of Exhaled Breath Using a New Portable 
impli 
051,475 


051,474 


051,898 
052,539 


051,873 


052,456 


pling Method. 
PB90-250135/GAR 


PORTLAND CEMENTS 
Recycling of Portland Cement Concrete Pavements. 
PB90-255597/GAR 050,869 


Effectiveness of Membrane Curing Compounds for Port- 

land Cement Concrete Pavements. 

PB90-255621/GAR 050,872 
PORTSMOUTH (VIRGINIA) 

Health Assessment for Abex Corporation, Portsmouth, 

Elizabeth County, Virginia, Region 3. CERCLIS No. 

VAD980551683. 

PB90-253691/GAR 051,658 
POSITION SENSING 

Sensing and Cooperating Robot with Seven-Axis Robot- 


Arms. 
PB90-251406/GAR 051,856 


POSITIONING DEVICES (MACHINERY) 
Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
ent Building Systems Edition. 
B90-255142/GAR 051,193 
POSITRON COLLISIONS 
Fermi surface of YBa2Cu307: Evidence for the Cu-O 
lane sheets from positron experiments. 
E90786154/GAR 053,024 
POSITRON COMPUTED TOMOGRAPHY 
Positron Emission Tomography with improved spatial res- 
olution. The ninth months technical report. 
DE90011444/GAR 
POST TENSIONING 
Seismic Performance of 1/3 Scale Post-Tensioned Pre- 
cast Beam-Column Connections. 
PB90-254434 050,660 
POSTAL SERVICES 
DOD Postal Su; upply and Equipment Catalog, April 1990. 
PB90-253162/ 052,361 
POSTSCRIPT PAGE DESCRIPTION LANGUAGE 
Post Script Code for Grey-Scaled Displays. 
PB90-252081/GAR 
POTABLE WATER 


Use of simple, inexpensive microbial water quality tests: 
Results of a three-continent, eighty-country research 


Piie=$0-03208/GAR 052,549 
Water Quality Control Network: Proceedings of the meet- 


ing. 
MIC-90- 03211/GAR 052,550 


Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8- 

TCDD in Trinkwasser (Development of a Method for 

Analysis of 2,3,7,8-TCDD from Drinking Water). 

PB90-250481/GAR 051,719 

Elimination of Chlorinated Ethylenes from Drinking Water. 

PB90-250531/GAR 050,852 
POTASH 

Petrology, geochemistry and mineralogy of potash ore 

mill products from the Potash Company of America Mine 

and the Denison Potacan Mine. 

MIC-90-03500/GAR 052,463 
POTASSIUM 

Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser 

Activity in syn-Bimanes. 

AD-A222 800/5/GAR 050,727 
POTASSIUM 40 

Aerial radiological survey of the Evans Area, US Army 

Communications-Electronics Command, Fort Monmouth, 

New Jersey. Date of survey, November 1988. 

DE90011190/GAR 051,528 
POTASSIUM CHANNELS 

Beta-Endorphin Modulates T-Cell Intracellular Calcium 

Flux and c-myc Expression via a Potassium Channel. 

AD-A222 962/3/GAR 052,115 


052,148 


051,040 





POTASSIUM HYDROXIDES 
Effect of KOH Concentration on LEO Cycle Life of IPV 
Nickel-Hydrogen Flight Battery Cells. 
N90-21116/0/GAR 
POTASSIUM OXIDES 
Protons and lattice defects in perovskite-related oxides. 
Progress report, July 1, 1989-April 30, 1990. 
DE90010957/GAR 
POTASSIUM PERCHLORATES 
Effect of charge mixture ratio and particle size on igniter 
plume heat transfer characteristics. 
DE90010833/GAR 052,843 
POTATOES 
Sprout inhibition and change in organic components of 
potato by gamma-irradiation. 
DE90777721/GAR 050,507 
Siderophore-Mediated Plant Growth Promotion and Colo- 
nization of Roots by Strains of ‘Pseudomonas spp.’ (Door 
Sideroforen Bepaalde Plantegroeistimulatie en Kolonisa- 
tie van Wortels door Stammen van ‘ Nas spp.’). 
PB90-248220/GAR 050,477 
POTENTIAL FLOW 
Users Manual for the NASA Lewis Ice Accretion Predic- 
tion Code (LEWICE). 
N90-20943/8/GAR 050,380 


Discrete-Vortex Model for the Symmetric-Vortex Flow on 


Cones. 
N90-20946/1/GAR 050,339 
fey oe Accelerated Relaxation Solution of Transonic 
Full Potential Flow Equation. 
N90-20951/1/GAR 050,342 
POTENTIAL GRADIENTS 
Observations of Atmospheric Electricity, 1988. 
N90-21499/0/GAR 
POTENTIOMETRIC ANALYSIS 
Reliable, Maintenance-Free Oxygen Sensor for Aircraft 
Using an Oxygen-Sensitive Coating on Potentiometric 
Electrodes. 
AD-A222 696/7/GAR 050,711 
POVERTY 
Columbia: Social Programs for the Alleviation of Poverty. 
PB90-248832/GAR 050,608 
Social Dimensions of Adjustment in Sub-Saharan Africa: 
A Poverty Profile for Ghana, 1987-88. 
PB90-248857/GAR 050,682 
Efficient Allocation of Transfers to the Poor. The Problem 
of Unobserved Household Income. 
PB90-248865/GAR 050,683 
POWDER METALLURGY 
Fatigue and Fracture Behavior of a PM Al-Li Alloy. 
AD-P005 929/5/GAR 51,999 
High Performance Powder Metallurgy Aluminum Alloys - 
an Overview. 
AD-P005 937/8/GAR 
POWER 
Lightweight Solid Polymer Electrolyte Fuel Celt with Stack 
Power Density of 3 kW/Ib (7kW/kg). 
AD-A223 068/8/GAR 051,312 
POWER DISTRIBUTION SYSTEMS 
Impact of automated feeder reconfiguration on capacity 
utilization at the Athens Utilities Board. 
DE90010710/GAR 051,229 
POWER GENERATION 
Introduction to the Argonne Utility Simulation (ARGUS) 


model. 
DE90010304/GAR 051,233 


POWER REACTORS 
_—_ Wasteform Lysimeter Program wasteform charac- 


DE900T 1302/GAR 051,533 


POWER TRANSMISSION 
Investigation of effects of 60-Hz electric and magnetic 
fields on operant and social behavior and on the neur- 
oendocrine system of nonhuman primates. Annual! report. 
DE90010809/GAR 052,241 


POWER TRANSMISSION LINES 
Response of MOV and SiC arresters to steep-front 

longer duration current pulses. 
DE90008572/GAR 051,228 
space power 


High-temperature superconductors for 
051,160 


051,218 


051,890 


050,575 


052,003 


transmission lines. 
DE90009725/GAR 

PQRACHUTE CREEK SHALE OIL PROJECT 
UNOCAL Parachute Creek Shale Oil Program. Environ- 
mental Monitoring Plan Quarterly Report. First Quarter 


1990. 
PB90-252073/GAR 051,768 


PRASEODYMIUM BARIUM CUPRATES 
Magnetic Properties of Pr in Non-Superconducting 
PrBa2Cu307 


PB90-254913 053,028 


PRASEODYMIUM OXIDES 
Transverse- and zero-field (mu)SR (muon-spin-rotation) 
investigation of magnetism and superconductivity in Y(1- 
x)Pr(x)Ba2Cu307. 
DE90010597/GAR 053,006 
PREAMPLIFIERS 
Short Wavelength HgCdTe bere J ‘een Plane for Low 
Background Astronomy Application 


KEYWORD INDEX 


N90-21336/4/GAR 


Status of the Isophot Detector Development. 
N90-21342/2/GAR 


PRECAMBRIAN ERA 


Saskatchewan Energy and Mines: Annual report 1988-89. 
MIC-90-03451/GAR 052,543 


Precambrian geol Cassels and Riddell townshii 
MIC-90-03580/GAR_ 052 


PRECAMBRIAN PERIOD 
Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data). 
N90-21450/3/GAR 052,469 


Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 
N90-21459/4/GAR 


PRECAST CONCRETE 
Seismic Performance of 1/3 Scale Post-Tensioned Pre- 
cast Beam-Column Connections. 
050,660 


PB90-254434 
Demountable Construction A is of the Behaviour of a 


nalysi: 
a — Scale Floor Bay: Part 3. Series A and B: Prestressed 
050,653 


051,146 


051,151 


052,471 


PB90-255118/GAR 


PRECERAMIC POLYMER 
Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening Polymerization of 1-Sila- 
cyclopent-3-ene. Characterization of Poly(1-Sila-cis-pent- 
3-ene) by 1H, 13C, and 29Si NMR Spectroscopy. 
AD-A223 236/1/GAR 050,835 
PRECIPITATION SCAVENGING 
Numerical simulation of aerosol scavenging by ice-bear- 
ing convective clouds. 
DE90010676/GAR 050,570 


Parameterization of aerosol scavenging in a convective 


cloud model. 
DE90010865/GAR 050,571 


PRECISION 
Foundations of Measurement and Instrumentation. 
N90-21351/3/GAR 051,792 
PRECURSORS 
Catalytic Synthesis of Inorganic Polymers for High Tem- 
perature Applications and as Ceramic Precursors. 
AD-A222 620/7/GAR 050,813 


Publications/Patents/Presentations/Honors/ Students 


eport. 
AD-A223 213/0/GAR 050,738 


PREDATION 
Survival of Microorganisms and Bacterial Predation and 
Competition in Nature. 

AD-A222 771/8/GAR 052,181 

PREDICTION ANALYSIS TECHNIQUES 
Aerodynamic ign Via Control Theory. 
N90-20998/2/GA\ 


NASA Airframe Structural Integrity Program. 
N90-21422/2/GAR 
PREDICTIONS 
Prediction of VHF/UHF Mobile Reception in Urban 
Areas: Comparison with Measurements in London. 
N90-21255/6/GAR 050,935 
PREONS 
Triplicity of hadrons, quarks and subquarks. 
DE90777712/GAR 
PREREMEDIAL ACTION 
Superfund Analytical Review and Oversight. 
PB90-249541/GAR 051,634 


| ~-uamenaaae of Superfund Bottle Repository Func- 


PBOO- 249558/GAR 051,714 


PRESSURE 
Full Scale Observations of Ship-ice Contact: Results from 
Tests Series Onboard IB SAMPO, Winter 1989. 
PB90-249962/GAR 052,796 
PRESSURE BREATHING 
Evaluation of MAKO 9700 High Pressure Breathing Air 


Compressor. 
AD-A223 092/8/GAR 050,630 
Evaluation of BAUER K220 High Pressure Breathing Air 


Compressor. 
AD-A223 093/6/GAR 050,631 


PRESSURE DISTRIBUTION 
Intensive Procedure for the Design of Pressure-Specified 
Three-Dimensional Configurations at Subsonic and Su- 
personic Speeds by Means of a Higher-Order Panel 


M ; 
N90-20982/6/GAR 050,351 


System for Transonic Wing Design with Geometric Con- 
straints Based on an Inverse Method. 
N90-20983/4/GAR 050,352 


Numerical Optimization of —_ Pressure Distributions 
for Subsonic and Transonic Airfoil Design. 
N90-20993/3/GAR 050,357 


050,362 


050,399 


053,154 


PROCESS CONTROL 


Numerical Optimization of Wings in Transonic Flow. 
N90-20997/4/GAR 050,361 


Results from Tests on Extrusion of Crushed Ice. 
PB90-249970/GAR 
PRESSURE GRADIENTS 


Asymptotic Theory for the Periodic Turbulent Boundary 
Layer in Zero Mean-Pressure Gradient. 
AD-A222 832/8/GAR 052,880 


Experimental Study of a Periodic Turbulent Boundary 
Layer in Zero Mean Pressure Gradient. 
052,881 


052,816 


AD-A222 833/6/GAR 

ee epee 0.2 RPM gm tend day's 
firing-pressure transient. 

DE90010893/GAR 052,862 


PRESSURE VESSELS 
Probabilistic approach to the evaluation of the PTS issue. 
DE90010717/GAR 052,756 
eS ee See} 
MIC-90-03373/GAR 052,021 
PRESSURIZERS 
Assessment Study of RELAP5/MOD2 Cycle 36.04 Based 
on Pressurizer Safety and Relief Valve Tests. 
NUREG/IA.0034/GAR 052,728 
PRESTRESSED CONCRETE 
Demountable Construction Analysis of the Behaviour of a 
— Series A and B: Prestressed 


PB90-255118/GAR 


PREVENTIVE MAINTENANCE 
Preventive Maintenance Checks and Services (PMCS). 
Do We Check Too Much and Maintain Too Little. 
AD-A222 865/8/GAR 052,326 
PREVENTIVE MEDICINE 
Prevention of Influenza and Other Respiratory Diseases. 
Epidemiological Surveillance of Influenza and Other Res- 
piratory Diseases in Military Personnel. 
AD-A222 684/3/GAR 052,136 
PRICES 
a water rates in Canada, 1986: Current practices 


prices. 
MIC-90-03098/GAR 053,198 
Monetary Policy: The Potential Role for Agricultural Com- 


modity i 
PB90-247982/GAR 050,438 


PRIMARY BATTERIES 
Rueck: innung von Zink, Mangan eS und 
Cuoatiner =n Schrott von Lecianche- und alkalischen 
Braunsteinzellen. Abschlusbarht (Recovery a. zinc, 
manganese mercury zinc 
cutee and ahaine manguese panny bekuy soup. 


Final report). 
DE90792352/GAR 051,216 
PRIMATES 


050,653 


Combined Primate Transport and Restraint Device. 
AD-A223 183/5/GAR 050,480 
PRINTED CIRCUITS 
New Circuit Patterning Technology ‘Painting System’. 
PB90-251364/GAR 051,122 
PRIVATE LAND 
Likelihood of Timber Management on Nonindustrial Pri- 
vate Forests: Evidence from Research Studies. 
PB90-248584/GAR 052,426 
PROBABILITY THEORY 
i of Linear Control Systems. 
050,409 
for Simulation of Aerodynamic Un- 
Systems. 
053,204 


Stochastic Robustness 
N90-20941/2/GAR 


Probabilistic Modeling 
certainties in 
N90-21036/0/GAR 

PROBES 
eet Wave/Shear Wave Seismo-Acoustic 


AD-AS22 608/2/GAR 052,810 
Particle impact probe. 
DE90000471/: GAR 050,880 
pe /heat-transfer relation for particulate materials. 
report. 

DE90011143/GAR 050,897 
PROBLEM SOLVING 

Cooperati — Systems. 

N90-21 32074/GA 050,310 

High Accuracy Solutions of incompressible Navier-Stokes 

Equations. 

N90-21567/4/GAR 052,908 


PROCEDURES 
Hospital Data by Area for Aged Medicare 
Beneficiaries: Select es, 1986. Volume 2. 
PB90-253642/GAR 051,780 


PROCESS CONTROL 


| ed processing . 
DE90009721/GAR 052,996 
Fernsteuerung von Abbaubetrieben unter besonderer 
pers yeomy der Sicherheit, dargestellt an einem Pi- 
lotprojekt der BAG . (Remote control and safety in 
mineworks, illustrated by a pilot project of BAG Lippe). 
DE90784799/GAR 052,519 


of ceramic superconductors. 
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——- for Computer Aided Process Planning for Flexi- 


Assembly. 
PB90-251174/GAR 051,820 


PROCESS DEVELOPMENT UNITS 
Development of an advanced, a mild gasifica- 


nical ¢ 
techni report, 
DE90011187/GAR 


PROCUREMENT 
Domestic Preference Policies in Federal Procurement. 
AD-A222 835/1/GAR 052,322 
PRODUCT DATA EXCHANGE 
NIST SQL Database Loader: STEP Working Form to 
SQL. National PDES Testbed Report Series. 
PB90-256868/GAR 051,061 
PRODUCTION 
Western states enhanced oil shale recovery program: 
oil production facilities conceptual design studies 


report. 
DE90000467/GAR 052,505 


U.S. Sheep Industry. 
PB90-248006/GAR 
Pulpwood Production in the Lake States, 1989. 
PB90-253600/GAR 
PRODUCTION CONTROL 

Rechnergestuetztes Anlageninformationssytem: RAIS 
(Computerized Plant Information System: RAIS). 
PB90-250523/GAR 051,819 
Mathematical Decomposition and Simulation in Real-Time 
Production Scheduling. 

051,822 


050,440 


052,431 


PRODUCTION ENGINEERING 
Need for Research in Electronics Assembly Technology. 
PB90-250101/GAR 051,17 
PRODUCTION METHODS 
Some Remarks on Optimizing Production Cycle Times for 
CFRTP Products. 
PB90-249129/GAR 052,037 
PRODUCTION MODELS 
Factory Model and Test Data Descriptions: OPIS Experi- 


ments. 
AD-A222 587/8/GAR 051,796 


PRODUCTION REACTORS 
Savannah River Site reactor hardware design modifica- 


tion study. 
DE90010906/GAR 


052,701 


Development of a PIRT for a postulated double-ended 
illotine break in a production reactor. 
:90010952/GAR 052,765 
PRODUCTIVITY 
Performance problems of dimensional measurement sys- 


tems. 
DE90009975/GAR 051,836 
Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 
N90-21460/2/GAR 050,468 
PROFILES 
BASEOPS Default Profiles for Civil Aircraft. 
AD-A223 161/1/GAR 
PROGRAM MANAGEMENT 
Army Program Management System Integration: Structur- 


ing for tyres 
AD-A222 917/7/GAR 052,333 


PROGRAMMING 
Analysis of shared data structures for compile-time gar- 
bage collection in logic programs. tine 
1,011 


053,271 


90011117/GAR 


PROGRAMMING LANGUAGES 
Syntax and Lexis of the Specification Language Z. 
AD-A222 618/1/GAR 050,962 
Post Script Code for Grey-Scaled Displays. 
AD-A223 099/3/GAR 050,984 
Task planning systems with natural language interface. 
DE90777757/GAR 052,717 


Relating Denotational and Operational Semantics for Pro- 


Broo 2ge04/GA em, "051,092 


Fourth Generation Software Tools for Prototyping. 
PB90-254558 051,046 
a. a and Procedural Programming in 
Programming Languages. 
PB90-255886/GAR ™ 951,048 
Object-Oriented Prolog System for Simulation. 
PB90-257403/GAR 
PROGRAMMING MANUALS 
o— Systems for Maintenance (TRANSFORM) User’s 


AD-A222 982/1/GAR 052,342 


NIST STEP Working Form Programmer’s Reference. Na- 

tional PDES Testbed. 

PB90-250077/GAR 051,824 
PROJECT MANAGEMENT 

Planning for Sufficient Community Relations (Superfund 

Management Review: No. 43A). 

PB90-249533/GAR 051,633 


KW-96 VOL. 90, No. 20 


051,050 


KEYWORD INDEX 


Delegation of Remedy Selection to Regions. 


PB90-249566/GAR 051,635 


ny a of Authority Under the Federal Water Pollu- 
tion Control Act (FWPCA) Which Are Applicable to the 
Superfund Program. 

PB90-249574/GAR 051,715 
Redelegation of Authority under CERCLA and SARA. 
PB90-249582/GAR 051,636 


RI/FS Improvements Follow-Up. 
PB90-249657/GAR 


PROJECTILE COMPONENTS 
Computational Study of the Effectiveness of Coating Ma- 
terials for KE Projectile Fins Subjected to the Combined 


Effects of Inbore and Aerodynamic Heating. 
050,334 


051,639 


AD-A222 595/1/GAR 


PROJECTILES 
Analysis of the og Performance of the 155 mm M864 
Base Burn Projectile. 
AD-A222 624/9/GAR 052,831 
Design of a gun system for in-situ compressive strength 
measurements. 
DE90008783/GAR 052,440 

PROLOG PROGRAMMING LANGUAGE 
Object-Oriented Prolog System for Simulation. 
PB90-257403/GAR 

PROMOTION (ADVANCEMENT) 
Should Women be in the Field Artillery. 
AD-A223 247/8/GAR 

PROMPT NEUTRONS 
Evaluation of effective delayed neutron fraction and 
prompt neutron lifetime for High Temperature Engineer- 
ing Test Reactor (HTTR). 

052,772 


051,050 


052,357 


DE90777720/GAR 


PROP-FAN TECHNOLOGY 
Structural hens Nd Select Fiber Composite Structures. 
N90-21137/6/GAI 051,929 
PROPELLANTS 
fy enema and OH Concentrations in a Solid Propel- 
lant Flame Using Absorption Techniques. 
AD-A222 591/0/GAR 052,830 


Destruction of propellant components in supercritical 


water. 
DE90010600/GAR 051,555 


PROPELLER BLADES 
Aerofoil Design Techniques. 
N90-20978/4/GAR 
PROPELLER NOISE 
Radiation of Sound from a Propeller at Angle of Attack. 
N90-21602/9/GAR 52,872 
PROPELLERS 
Aerodynamic Optimization by Simultaneously Updating 
Flow Variables and Design Parameters. 
N90-20991/7/GAR 050,355 
PROPHET INEQUALITIES 
Prophet Inequality for Independent Random Variables: 
Reward Sequences with a Discount Factor. 
PB90-251083/GAR 052,104 
PROPOSALS 
Guide for technical analysis of budget proposals for fi- 
nancial assistance. 
DE90010291/GAR 051,343 
Guide for technical analysis of cost proposals for acquisi- 
tion contracts. 
DE90010292/GAR 051,344 
PROPULSION SYSTEM CONFIGURATIONS 
Probabilistic Modeling for Simulation of Aerodynamic Un- 
certainties in Propulsion Systems. 
N90-21036/0/GAR 053,204 
Exhaust Nozzles for Propulsion Systems with Emphasis 
on Supersonic Cruise Aircraft. 
N90-21037/8/GAR 050,911 
PROPULSION SYSTEM PERFORMANCE 
Probabilistic Modeling for Simulation of Aerodynamic Un- 
certainties in Propulsion Systems. 
N90-21036/0/GAR 053,204 
Exhaust Nozzles for Propulsion Systems with Emphasis 
on Supersonic Cruise Aircraft. 
N90-21037/8/GAR 050,911 
Technical Evaluation Motor No. 5 (TEM-5). 
N90-21117/8/GAR 
PROSPECTING 
British Columbia mineral exploration review, 1990. 
MIC-90-03294/GAR 052,528 
PROTECTIVE CLOTHING 
Development of an improved SPH-4 Retention Assembly. 
AD-A222 935/9/GAR 050,632 


Helicopter Aircrew Helmets and Head Injury: A Protective 


Effect. 
AD-A223 024/1/GAR 050,633 


Physiological Evaluation of Two Diver Active Thermal 

Systems (ATS): S-TRON and ILC-Dover. 

AD-A223 091/0/GAR 050,634 

Refinement of a Model to Predict the Chemical Perme- 

ation of Protective Clothing Materials. 

PB90-252610/GAR 050,635 
PROTECTIVE COATINGS 

Computational Study of the Effectiveness of Coating Ma- 

terials for KE Projectile Fins Subjected to the Combined 

Effects of Inbore and Aerodynamic Heating. 


050,397 


050,922 


AD-A222 595/1/GAR 


Corrosion Protection of Metal Matrix Composites. 
AD-A222 951/6/GAR 051,940 


Army Science and Technology Fellowship: Physics of 


Materials. 
AD-A223 053/0/GAR 051,901 
Effect of Leveling Coatings on the Atomic Oxygen Dura- 
bility of Solar Concentrator Surfaces. 
N90-21110/3/GAR 053,228 
Comparison of Preservative Treatments in Marine Expo- 
sure of Small Wood Panels. 
PB90-248543/GAR 052,044 
PROTEINS 
Gordon Conference on Proteins Held in Newport, Rhode 
Island on 20-24th June 1988. 
AD-A222 734/6/GAR 052,157 
Semi-Synthetic i> Hydrolase. 
AD-A222 825/2/GAI 052,158 
Role of acyl carrier protein isoforms in plant lipid metabo- 
lism. Progress report. 
DE90010959/GAR 052,129 
Continuous Recovery of Bioproducts by Adsorption. 
PB90.249202/GAR ~ 052,167 
PROTOCOL (COMPUTERS) 
Cooperating Intelligent Systems. 
N90-21 52974) GAR 
Fast Causa! Multicast. 
N90-21533/6/GAR 
PROTOCOLS 
Efficient At-Most-Once Messages Based on Synchro- 
nized Clocks. 
AD-A223 004/3/GAR 051,078 
Secret Bit Transmission Using a Random Deal of Cards. 
AD-A223 167/8/GAR 051,063 
PROTON-ANTIPROTON INTERACTIONS 
Progress in hyperon production at LEAR. 
DE90010520/GAR 
PROTON DETECTION 
CsJ(TI) Kalorimeter des Crystal Barrel Detektors. (Csi(TI) 
calorimeter of the tal Barrel detector). 
TIB/A90-81199/GAI 053, 187 
PROTON-PROTON INTERACTIONS 
Elastic scattering and total cross sections. 
DE90011217/GAR 
PROTONS 
Experimental tests of proton spin models. 
DE90010545/GAR 053,088 
Precise extractions of the x and Q(sup 2) dependence of 
R =_ sigma (sub L)/sigma (sub T), F(sub 2p), F(sub 2d), 
and F(sub 2n)/(sub 2p) from a combined analysis of 
SLAC deep inelastic electron scattering experiments. 
DE90011013/GAR 053,119 
PROTOONCOGENES 


Reciprocal Expression of Human ETS1 and ETS2 Genes 
during T-Cell Activation: Regulatory Role for the Protoon- 


cogene ETS1. 
AD-A222 964/9/GAR 052,160 


PROTOPLASTS 
Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 
PROTOTYPES 
Advanced On-the-Job Training System: System Adminis- 
trator User's Guide. 
AD-A222 668/6/GAR 052,308 
Prototypes of Cognitive Measures for Air Force Officers: 
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§e90010936/GAR 052,661 
of the 218-W-5 Burial Ground, 200-West 


Geohydrology 
Area, Hanford Site. 
DE90010853/GAR 052,672 


aaa Test Facility: Second year (FY 1989) test 


results. 

DE90010859/GAR 051,517 
Soil ey at low-level radioactive waste sites. 
DE9SO! 10904/G. GAR 051,413 
Performance Assessment Methodology for Low-Level 


Waste Facilities. 
NUREG/CR- 5532/GAR 052,689 


RADIOACTIVE WASTE MANAGEMENT 
Public Se and acceptance of the siting of nuclear 
waste facilities in seven countries. 
DE90010318/GAR 052,660 
pe. position-sensitive fission chamber for 
ity measurement of spent fuel. 
DE90010440/GAR 052,640 


Recommended initial waste forms for the WIPP experi- 


mental test program. 
DE90011561/GAR 052,682 
Scale model simulation of impact of a rail locomotive 
coupler on the irradiated fuel transportation cask. 
MIC-90-03515/GAR 
RADIOACTIVE WASTE PROCESSING 
Selection of immobilization technology for TRU waste. 
DE90010190/GAR 052,655 
Large-scale process simulation: A case study integrated 
waste processing flowsheet for SRS. 
DE90011303/GAR 052,679 
Einbetten von SBR-Feedklaerschiamm in Aluminiumie- 
gierungen. Abschlussbericht. (Embedding of SBR feed 
sludge in alloys. Final report). 
TIB/B90-81208/GAR 052,691 
RADIOACTIVE WASTE STORAGE 
Preliminary evaluation of potential engineered modifica- 
tions for the Waste Isolation Pilot Plant (WIPP). 
DE90010165/GAR 052,652 
Modeling of Zircaloy cladding degradation under reposi- 
conditions. 
'90011467/GAR 051,535 


RADIOACTIVE WASTES 
Basic data report for drillhole H-16 (Waste Isolation Pilot 
Plant-WIPP). 
DE90008236/GAR 051,500 
Analysis of a postulated radiological accident from mixed 
waste operations at existing hazardous waste manage- 
ment facilities at the Lawrence Livermore National Labo- 


ratory. 

DEBONSRI4/GAR 051,501 
Remedial Action Assessment System (RAAS): Evaluation 
es sage feasibility studies of CERCLA 
E90010319/GAR 051,552 


Groundwater contamination. Studies in geophysics. 
DE90010450/GAR 051,688 


Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, Hazardous wast 


le man- 
—— units. 

90010752/GAR 052,668 
SST sample characterization analysis of archive samples 


ple 
102-C, 105-C, and 106-C. 
DE90010854/GAR 052,673 
nt site- 


Environmental restoration and waste mana 
—-_ plan for the Richland Operations e: Detailed 
051,558 


informa’ 
E90010860/GAR 
Model based, a directed remediation of under- 
tanks. 
052,675 


ind storage 
E90011025/GAR 


WIPP/SRL in-situ tests: MIIT program: Glass/metal inter- 
faces of SRS waste glass. 

DE90011239/GAR 052,677 
Control loop and unit operational realtime modeling on a 
Distributed Control System. 

DE90011249/GAR 052,678 

Radionuclide uptake by pinetrees growing on lysimeters. 

DE90011251/GAR 051,532 


pe pores process simulation: A case study integrated 
le processing flowsheet for SRS. 
E9001 1303/6 R 052,679 


Waterproof effect of plastic coating on radioactive waste 
solids. 


DE90777750/GAR 052,684 


Final Response to BDAT Seong Comments Document. 
Mixed Radioactive Hazardous Wastes, Polynuclear Aro- 


052,685 


KEYWORD INDEX 


matic U Wastes, Halogenated Aliphatic U Wastes, Non- 
Hoe np arg Aromatic U Wastes, F002-F006, F019. 


Volume 1-J. 
PB90-234592/GAR 051,622 
RADIOACTIVITY 
Resultaten van de in 1986 Uitgevoerde Activiteits-Metin- 
| ake van (21) Po A hampong: tt, iesnen - 
iecentrifugeerd Water en Zweve: ‘iomstig 

Nederlandse Kust- en Binnenwateren (Results of the Ac- 
tivity Measurement Performed in 1986 of (210)Po and 
Other Natural Nuclides in Centrifuged Water and Sus- 
pended Matter from the Dutch Coastal and Inland Water- 


ways). 
PB90-247735/GAR 


RADIOASSAY 
Performance testing of radiobioassay laboratories: In vivo 
measurements. Final report. 
DE90008225/GAR 052,235 
RADIOCHEMISTRY 
Highlights of the OECD LOFT LP-FP-2 experiment includ- 
ing wade thaeh anaes fission at acy chemistry, and 


luct release fractions. 
DE90010916/GAR 051,522 


Installation of a HPLC System for Radwaste Control. 
PB90-251042/GAR 
RADIOISOTOPES 

Inhalation Toxicology Research Institute annual report, 
October 1, 1987-September 30, 1988. 

DE90010185/GAR 052,238 
Inhalation Toxicology Research Institute annual report, 
October 1, 1 ember 30, 1989. 

DE90010255/GAR 052,239 


Hanford Waste Vitrification Plant Clean Air Act permit ap- 


BE90010317/GAR 051,404 


Radiological protection of the public from intakes of ra- 
ae Foreign trip report, April 21, 1990-April 27, 


1990. 
DE90011041/GAR 052,242 


Finalization of the International Biospheric Model Valida- 
tion Study. Foreign trip report, April 22, 1990-April 28, 


1990. 
DE90011087/GAR 051,526 


RADIOLYSIS 
Elimination of Chlorinated Ethylenes from Drinking Water. 
PB90-250531/GAR 050,852 
RADIOMETERS 
Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 
N90-21460/2/GAR 050,468 
RADIONUCLIDE MIGRATION 
— studies of radon in limestone underlying 


De90009298/ GAR 051,504 


Laboratory measurement of radionuclide sorption in solid 
waste storage Area 6 soil/groundwater systems. 
DE90010370/GAR 051,509 


RADIOPHARMACEUTICALS 
Development of gamma emitting, en Mee radio- 
penay for rie the brain and pancreas. 
March 1, 1987-February 28, 1988. 
D 90010594/GAR 
RADIOPROTECTIVE AGENTS 
Preparation of Potential Radioprotective Agents Derived 
from Aminothiols. 
AD-A222 647/0/GAR 052,203 
RADIUM 
BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 
RADIUM 226 
pines pg risk assessment of a radioactively contami- 


nated sit 
DE9001 0622/GAR 051,451 


Here —— and certification report for the 
a i 105-107 East Stratford Avenue, 

Lacie, ennsyivania, August 1988-June 1989. 

DE90010909/GAR 051,521 


Multimedia assessment of health risks for the Weldon 
ing site remedial action project. 
DE90011116/GAR 051,453 
Volume estimate of radium-contaminated soil in a section 
of Barrows Field Park, Glen Ridge, New Jersey, Novem- 
ber-December 1989. 
051,527 


DE90011137/GAR ~ 
Results of the radiological survey at 14 Long Valley 
052,680 


Road, Lodi, New Jersey (LJ070). 

DE90011368/GAR 

BRC disposal alternatives for NORM wastes in Texas. 

DE90011420/GAR 052,681 
RADIUM 228 

nae ——— of health risks for the Weldon 

ing site r ial action project. 

DE9001 1116/GAR 051,453 
RADON 

Task Ay 2 Enhanced Preliminary Assessment, Fort 

las, Salt Lake City, Utah. 
AD-A222 753/6/GAR 051,391 


Radon Monitoring in Army Stand-Alone Housing Units. 


052,815 


052,690 


052,145 


RANGE MANAGEMENT 


AD-A223 235/3/GAR 051,498 
Summertime elevation of radon in southern Appalachian 
DE90009237/GAR 051,503 
ee ee en See Gee Radon and 


Mic 30-08% 96/6 GAR 051,539 


Radon Removal Techniques for Small Community Public 
Water Supplies. 
PB90-257809/GAR 


RADON 222 


051,497 


Performance experience with radon mitigation systems. 
DE90009236/GAR 051,502 


Transport studies of radon in limestone underlying 
DE90009238/GAR 051,504 
ee ae oan we oe ‘erenaaenaea 


hwy Program (NAVRAMI 
De90009421 GAR 051,505 


Radiological risk assessment of a radioactively contami- 
nated site. 
DE90010622/GAR 051,451 


= [> global distributions of atmospheric radionu- 
ides. Fi report. 

DE90010749/GAR 051,514 
Unified theory of radon = in porous media: Model 
benchmark and soil evaluations. Project 


annual report. 
DE90011418/GAR 051,534 


RADON ISOTOPES 
Radon ao over the Brazilian Amazon Basin 
—_— the Wet Season (Belem-Manaus Gte-Able-2B 
of April 24, 1987). 
NO0-21486/7/GAR 051,542 
RAILGUN ACCELERATORS 
Feasibility of Intercalated Graphite Railgun Armatures. 
N90-21181/4/GAR 052,403 
RAILROAD ACCIDENTS 
Railroad Accident Report - Rear-End Collision of Two 
New York City Transit Authority Trains, 103rd Street Sta- 
tion, New York, New York, March 10, 1989. 
PB90-916301/GAR 053,326 


eae —— Report - —— of Southern Pacif- 


oe ling o> May Train on May 12, 
969 and Sub of vad ong dno gauge 
line on May 25, 1960 | 1969 San Bomardino, , California. 


PB90-916302/GAR 053,327 
RAIN 

Use of Microwave Satellite Data to Study Variations in 

Rainfall over the Indian Ocean. 

N90-21501/3/GAR 050,560 
RAINFALL 

Muitiscaling Properties of Spatial Rainfall and River Flow 

Distributions. 

AD-A222 992/0/GAR 052,479 
RAINFALL INTENSITY 

Time Distribution of Heavy Rainstorms in Illinois. 
PB90-253253/GAR 050,563 


RAMAN SPECTRA 
Molecular Structure of lon a DGEBA/ 
BTDA Adhesives and Silver Using Surface- 
Enhanced Raman Scattering. 
AD-A222 750/2/GAR 051,867 


Beam Combining of Excimer Lasers by Stimulated 
Raman Scatteri 
AD-A222 973/0/GAR 052,918 


Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. 
AD-A223 103/3/GAR 050,824 


Non-Destructive Characterization of Polymer/Metal Inter- 
(ens), Using Surface-Enhanced Raman Scattering 
AD-A223 105/8/GAR 050,825 
RAMAN SPECTROSCOPY 

Electrochemical, In situ Raman Spectroscopic, and Con- 

— Studies of ——- Large Size 
Anions: Conducting Nature of Reduced Form. 

AD-A222 739/5/GAR 050,816 


Stimulated Raman Scattering and Coherent Anti-Stokes 
Raman Spectroscopy in High-Pressure Oxygen. 
PB90-254749 052,937 


RAMJET ENGINES 


AD-A222 752/8/GAR 


RAMP CONTROL 
Performance Measurement for Centrally-Controlled, Traf- 


fic-Responsive Ramp Metering Systems. 
PB90-245044/GAR 


RANDOM NOISE 
Active Control of Multi-Dimensional Random Sound in 
N90-21603/7/GAR 052,873 
RANGE MANAGEMENT 


Management of prairie rangeland. 
MIC-90-03502/GAR 


October 15, 1990 


053,338 


052,555 


KW-99 





RANGEFINDING 
Assessment of the Potential of Continuous-Wave Rang- 
- ng the Distance to a Highly Reflective, In- 
N90-21279/6/GAR 051,198 


RANKINE CYCLE POWER SYSTEMS 
Medium energy thermics and the up grading of natu- 
ral hot water ees for ronuction te through 
poe ow es eo ug state of the art, technical 
and economical 
DE90784614/GAR 051,305 


RAPID QUENCHING (METALLURGY) 
Growth and Deformation Mechanisms of Refractory Alloy 


pe Materials. 
A222 853/4/GAR 051,989 


Development of Metastable Processing Paths for High 


Temperate, 1 MA TIGAR 051,993 


RARE EARTH ALLOYS 
Growth and Deformation Mechanisms of Refractory Alloy 
ie Materials. 
A222 853/4/GAR 051,989 
RARE GASES 
—— for the Filling of Gas-Discharge Tubes-- 
AD A222 2 818/7/GAR 050,773 


on future ESSR studies of inner core levels. 
DE 10711/GAR 053,104 


Demonstration of noble gas collection using the cryogen- 
ic technique. 

DE90010895/GAR 051,519 
Daten- und Faktenbank leichgewichte. Schiuss- 
bericht. (Numerical and factual database on phase equi- 
libria. Conclusion ¢ 

DE90785015/GAR 051,286 


RAY TRACING 
Thermal Radiation Characteristics of Nonisothermal Cy- 
lindrical Enclosures Using a Numerical Ray Tracing Tec! 


nique. 
N90-21296/0/GAR 053,169 


RDX 
eee. Characterization and Cookoff Behavior of 
from RDX and Acrylic or 


E ite Dispersions. 
Etyere ny Aca 052,848 


REACTION KINETICS 
Chemical Structure and Kinetics at Liquid/Solid Inter- 


050,769 


faces. 

AD-A222 766/8/GAR 

Engine knock predictions using a fully-detailed and a re- 
ical Kinet wo Ral 


duced 

DE90005992/GAR 
REACTION WHEELS 

of a Digital Model Following Controller of Reac- 
Torques. 

NOO-21093/1/GAR 053,253 
REACTIVITIES 

Synthesis, Structure, and Reactivity of a Zirconocene 

Complex of Cyclobutene. 

AD-A223 256/9/GAR 050,740 
REACTIVITY 

Hydrocarbon-Fuel/Combustion-Chamber-Liner Materials 

N90-21 1e5/7/GAR 051,295 


REACTOR ACCIDENTS 
iving PRAs made easier with IRRAS. 
DE90010938/GAR 


REACTOR COMPONENTS 
Mechanical damage experience in major light water reac- 
DE90010922/GAR 052,702 


REACTOR COOLING SYSTEMS 
ion and behavior in the coolant of the SP- 
100 Nuclear Power System. 
DE90010674/GAR 052,647 


———- River Site reactor hardware design modifica- 


tion study. 
DE90010906/GAR 052,701 
ee ea eee ee 


DeDOTr7871 7TGAR 052,718 
REACTOR CORES 

Estimation of core-damage 2 > ne 

ALWR due to seismic initiating events: Task 4.3.3. 

DE90010861/GAR 052,699 


Model for a recovery of a badly degraded core. 
DE90010932/GAR 


REACTOR INSTRUMENTATION 
of ———_ Core Cooling Instrumentation for 
U.S. Nuclear Power Plants. 
NUREG/CR-5374/GAR 052,722 
REACTOR KINETICS 
= of plant dynamics analysis code for HTTR 
Desorri71 9/GAR 052,713 


REACTOR MATERIALS 
Probabilistic approach to the evaluation of the PTS issue. 
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050,882 


052,764 


052,763 


KEYWORD INDEX 


DE90010717/GAR 


REACTOR PHYSICS 
International conference on the physics of reactors. For- 


pigs trip report, April 20, 1990-May 6, 1990. 
DE90011089/GA' 052,767 
oe of reactors. Foreign trip report, April 20-May 13, 


1990. 
DE90011581/GAR 052,770 


REACTOR SAFETY 
Nuclear engineering research opportunities at Brookha- 
ven Nai Laboratories. 
052,698 


052,756 


DE90010642/GAR 


REACTORS 
Internationa! conference on the physics of reactors. For- 


= trip r il 20, 1990-May 6, 1990. 
9001 1089/GAI 052,767 


READOUT SYSTEMS 
Aufbau und Test der Analogelektronik fuer die planaren 
Driftkammern des ZEUS Detektors. (Construction and 
test of the analog electronics for the planar drift cham- 
bers of the ZEUS detector). 
TIB/B90-81210/GAR 053,193 
REAL TIME OPERATION 
Perspectives on the Use of Rule-Based Control. 
N90-20940/4/GAR 050,408 


Real Time Neural Net Estimator of Fatigue Life. 
N90-21564/1/GAR 
REAL TIME SYSTEMS 
Controlling Real-Time Systems with Parallel Processes. 
PB90-252727/GAR 051,821 
REASONING 
Constraint Reasoning and Planning in Concurrent Pome, 
AD-A222 687/6/GAR ” 71 
RECEIVERS 
Ri Regression Processing. 
N90-20931/3/GAR 
Feasibility of Usi 
quency Air/Grou 
N90-21248/1/GAR 
RECOMBINATION COEFFICIENT 
Mechanistic Model for Catalytic Recombination During 
Aerobraki 


ing Maneuvers. 
N90-21059/2/GAR 053,205 


RECOMBINATION REACTIONS 
Mechanistic Model for Catalytic Recombination During 
Aerobraking Maneuvers. 
N90-21059/2/GAR 053,205 
RECORD OF DECISION 
Delegation of Remedy Selection to Regions. 
PB90-249566/GAR ~ 
Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 051,640 
Results of FY ‘89 Record of Decision Analysis Su ind 


Management Review Implementation Product. Recom- 
mendation No. 25A. 
051,642 


PB90-249681/GAR 


Superfund Record of Decision (EPA Region 2): Roebling 
Steel, NJ. (First Remedial Action), March 1990. pun 
1, 


050,923 


053,287 


Frequency Offset on Very High Fre- 
Voice Channels. 
053,297 


051,635 


PB90-254335/GAR 


RECORDING SYSTEMS 
— —_ processing optimized for a specific source 


and receiver. 
DE90010189/GAR 051,104 


RECORDS 
Record Description in MDRM Order for the Call and 
Income, March 1990. Data Tape Documentation. 
PB90-234956/GAR 050,669 


Where to Write for Vital Records: Births, Deaths, Mar- 


riages, and Divorces. 
PB90-247560/GAR 051,773 


RECREATION 
Alberta. Recreation, Parks and Wildlife Foundation: 
988-89. 


Annual report 1 
MIC-90-03734/GAR 053,393 


RECRUITING 
Concurrent versus Enlistment ASVAB in Evaluation of 


New Tests. 
AD-A222 893/0/GAR 050,314 


Effect of the GT Composite Requirement on Qualification 


Rates. 
AD-A222 894/8/GAR 052,328 


Recruiting Battalion Commander’s Handbook. 
AD-A222 895/5/GAR 052,329 


Relative Average Recruiting Yields by AFQT Cat 

AD-A223 063/9/GAR 7 °053347 
RECRUITMENT 

Status of the Pacific Whiting Resource in 1989 and Rec- 

ommendations to Management in 1990. 

PB90-246703/GAR 050,506 
RECRUITS 

ARI Recruit Experience Tracking Survey: Descriptive Sta- 

tistics of NPS (Active) Army Soldiers (1989). 

AD-A223 049/8/GAR 052,345 
RECTANGULAR PLATES 

Effect of Elastic Bounda 


Conditions on the Dynamic 
Response of Rectangular 


lates. 


N90-21405/7/GAR 


RECTANGULAR WAVEGUIDES 
_ oo Waveguide to Coplanar Waveguide 


Tra 
NOO-212 263/ 0/GAR 051,163 


RECYCLING 
Recycling of Electric Arc Furnace Dust. 
PB90-253220/GAR 051,654 


Recycling of Portland Cement Concrete Pavements. 

PB90-255597/GAR 050,869 
REDUCED GRAVITY 

a Science and Applications Bibliography, 1989 


levision. 
N90-21207/7/GAR 053,267 


Critical Point Wetting Drop Tower Experiment. 
N90-21208/5/GAR” 050,805 


Microgravity Acoustic Mixing for Particle Cloud Combus- 
t 


lors. 
N90-21600/3/GAR 050,899 


REDUCTION 
Variance Reduction for Quantile Estimates in Simulations 


Via Nonlinear Controls. 
AD-A222 653/8/GAR 052,091 


Waste Minimization Opportunity Assessment, Fort Riley, 


Kansas. 
PB90-250176/GAR 051,651 


REDUCTION (CHEMISTRY) 
O2 Reduction at the IFC Orbiter Fuel Cell 02 =... 
N90-21469/3/GAR 053,260 
REFLECTANCE 
Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 
Landsat Data in Monitoring Interior Water). 
N90-21448/7/GAR 052,574 
REFLECTIVITY 
Advanced multilayer x-ray optics. 
DE90008228/GAR- ‘ 
REFLECTOR ANTENNAS 
Aperture T: Determination for the Half-Scale Accurate 
Antenna R 
N90-21282/0/GAR 051,110 
REFLECTORS 
ASCIE: An In ee to Study CSI in Large 


ented 
Nooo 1088/4 GAR 052,932 
Preliminary Hw 2 Tee for Large High Precision 


mented R 
N' 1096/4/GAR 053,255 


REFRACTORY MATERIALS 
Titanium Aluminides: Processing, Properties and Poten- 


tial. 
N90-21158/2/GAR 052,023 


Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Paral- 
lel GAP Welding Process. 

N90-21361/2/GAR 050,913 


REFRACTORY METAL ALLOYS 
Growth and Deformation Mechanisms of Refractory Alloy 


H Materials. 
AD-A222 853/4/GAR 051,989 


REFRACTORY METALS 
European Conference on Thermophysical Properties 
(11th) Held in Umea, Sweden on 13-16 June 1988. 
AD-A222 954/0 051,983 


REFRIGERANTS 
Initial parametric results using CYCLEZ: An LMTD-speci- 
fied, Lorenz-Meutzner cycle refrigerator-freezer model. 
DE90010146/GAR 051,861 


Thermodynamic caiculations for mixtures of environmen- 
tally safe refrigerants using the Lee-Kesler-Ploecker 
uation of state. 

DE90010493/GAR 051,984 
Control System Corrosion Study. 

NOOZI294/5/0AR 

REFRIGERATORS 
Initia! parametric results using CYCLEZ: An LMTD-speci- 


fied, Lorenz-Meutzner cycle refrigerator-freezer model. 
DE90010146/GAR 051,861 


REFUSE DERIVED FUELS 


Results of emissions and ash — in full-scale co-com- 
ee aged a of binder-enhanced dRDF pellets and high- 
su 

DE90011118/GAR 051,561 


Chlorine Mass Balance in the Combustion of Refuse-De- 

rived Fuel. 

PB90-254442 051,669 
REGION 1 

Site Enforcement Tracking System (SETS) (Region 1) 

(for Microcomputers). 

PB90-502618/GAR 051,672 
REGION 10 

Site Enforcement Tracking System (SETS) (Region 10) 

(for Microcomputers). 

PB90-502709/GAR 051,681 


053,041 


053,055 


053,229 





REGION 2 
Site Enforcement Tracking System (SETS) (Region 2) 


P00 SORGa6/ GARY , 051,673 
— 3 
‘ oP ence on System (SETS) (Region 3) 
PB90-502634/GAR 051,674 
REGION 4 
Site Enforcement Tracking System (SETS) (Region 4) 


|= Microcomputers). 
B90-502642/GAR 051,675 
REGION 5 

Site Enforcement Tracking System (SETS) (Region 5) 

(for Microcomputers). 

PB90-502659/GAR 051,676 
REGION 6 

Site Enforcement Tracking System (SETS) (Region 6) 

(for Microcomputers). 

PB90-502667/GAR 051,677 
REGION 7 

Site Enforcement Tracking System (SETS) (Region 7) 


= Microcomputers). 
'B90-502675/GAR 051,678 


REGION 8 
Site Enforcement Tracking System (SETS) (Region 8) 


(for Microcomputers). 

PB90-502683/GAR 051,679 
REGION 9 

Site Enforcement Tracking System (SETS) (Region 9) 

(for Microcomputers). 

'B90-502691/GAR 051,680 
REGIONAL ANALYSIS 

es in Schleswig-Holstein, Mess- 

bericht “y Ueberwachung. Jahresbericht 

"ee (Repent on a Myglene montonng Annual report 
DE90784852/GAR 051,424 


Laboratorio Regional de Sensoriamento Remoto (Region- 
al Remote Sensing Laboratory). 
N90-21465/1/GAI 052,583 


Site Enforcement Tracking System (SETS) (National) (for 
Microcomputers). 
PB90-591780/GAR 051,682 
Site Enforcement Tracking System (SETS) a, 
PB90-591790/GAR 

REGIONAL DEVELOPMENT 


Long-Term tee we Study of Sub-Saharan Africa. 
Volume 1. Country Perspectives. ccaaar 


PB90-249392/GAR 
Long-Term Perspective Si of bonny Africa. 
" 050,688 


tudy 

Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 
Long-Term ne Study of Ls Africa. 
Volume 3. Institutional and Socio-political 

PB90-249418/GAR sees: 950,689 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. omerstco ok of a Workshop on Regional Inte- 


ition and Cooperation. 
Biso0-2404267 GAR 050,690 


REGIONAL PLANNING 
Quantification of Agriculture in Water Management Deci- 


sion Problems. 
PB90-252834/GAR 052,563 


REGRESSION ANALYSIS 
Nonminimum Phase Non-Gaussian Autoregrssive Proc- 


esses. 

AD-A222 601/7/GAR 052,088 
Variance Reduction for Quantile Estimates in Simulations 
Via Nonlinear Controls. 

AD-A222 653/8/GAR 052,091 


aeoee Bence n. of Time Series Using Multivariate 


os pope arth Splines (MARS). 
AD-A222 710/6/GAR 052,092 


Review and Statistical of the Ultrasonic Velocity 
Method for Estimating the oe Fraction in Polycrys- 
talline Materials. 

N90-21402/4/GAR 051,898 


Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of 
Fluvial Channel Width). 

N90-21463/6/GAR 052,581 
Regression Metamodels for Simulation with Common 
Random Numbers: Comparison of Techniques. 
PB90-249269/GAR 052,102 


REGULATIONS 
Archa 
nah River Archaeological Research 
DE90009736/GAR 050,585 
Tiger Team environment, safety, and health assessment 
of the Kansas Ci jant. 
DE90010293/G. 051,449 
Tiger Team assessment of the Pinellas Plant. 
DE90010294/GAR 051,743 
Monitored retrievable storage facility site screening and 
evaluation r Volume 1. 
DE90010696/GAR 052,665 


resource management plan of the Savan- 
Program. 


KEYWORD INDEX 


Monitored retrievable facility site screening and 
evaluation report. Veena ” " 
DE90010697/GAR 052,666 


Monitored Retrievable Storage facility site screening and 
evaluation report. Volume 3. 

DE90010698/GAR 052,667 
Environmental restoration and site- 
—_ = for the Richland Centre : Detailed 
E90010860/GAR 051,558 
ene compliance process at New York FUSRAP 
DE90011182/GAR 052,676 
= Regulatory Agenda, Quarterly Report, April-June 
NUREG-0936-V9-N2/GAR 052,776 


Procurement under Preauthorization/Mixed ow 
PB90-249525/GAR 


Planning for Sufficient ny ag Relations (Superfund 
Management Review: No. 43A). 
PB90-249533/GAR 051,633 


Superfund Review and Oversight. 
PB90-249541/GAR 051,634 


Decentralization of Superfund Bottle Repository Func- 
PB90-249558/GAR 051,714 


Steam of Remedy Selection to Regions. 

PB90-249566/GAR ™ 
tions of 

fon Bowel Act (FW 


Superfund 7 
PB90-249574/GAR 


051,635 
Under the Federal Water Pollu- 
A) Which Are Applicable to the 
051,715 


Redelegation of Authority under CERCLA and SARA. 
PB90-249582/GAR 051,636 


Discharge of Wastewater from CERCLA Sites into 


POTWS. 
PB90-249616/GAR 051,716 


CERCLA Off-Site Policy: Providing Notice to Facilities. 
PB90-249624/GAR 051, 


Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 051,640 


Fiscal > vary a sity ‘Stay 
Tt >= eenadaan eueeamaaia ‘bili 

and Selection of Ri Process. 

PB90-249673/GAR 051,641 


Results of FY ‘89 Record of Decision Analysis ind 
Management Review Implementation Product. Recom- 
mendation No. 25A. 

PB90-249681/GAR 051,642 


Revised Interim Final Guidance on Indian Involvement in 


the Superfund Pr. 

PB90-249723/GAI 051,644 

peep ae of Superfund ae Managers in Super- 

PB90-249731 1OmR j 051,645 

Use of Office of Research and Development’s Bioreme- 
Superfu jemoval 


diation Expertise in ind Ri 
PB90-249798/GAR * 051,649 


Cost and repens, of Federal Regulation on Small versus 
Business Retirement Plans: Executive Summary. 
250465/GAR 050,709 

Cost and Impact of Federal mgt on Small versus 
Business Retirement Plans: Final Report. 

PB90-250473/GAR 050,710 

Alluvial Valley Floor identification and Study Guidelines. 

PB90-252420/GAR 052,544 

REINFORCED CONCRETE 
ite Interlock and Dowel Action under Monotonic 


epo0 p40200/G, saan 052,828 
Time-Dependent Shear Transfer in Cracked Reinforced 


Concrete. 
PB90-248279/GAR 050,857 


REINFORCED MATERIALS 
Friction and wear of whisker-reinforced ceramic compos- 


ite bodies. 
DE90011313/GAR 051,979 


REINFORCED PLASTICS 
Studies on radiation resistance of fiber reinforced plastic 
featured = thon radhe of a 3 
properties radiation resistan : 
DE90777751/GAR 051,980 
Some Remarks on Optimizing Production Cycle Times for 
CFRTP Products. 
PB90-249129/GAR 052,037 
REINFORCING MATERIALS 
Theory of wager owe Composites: Toughening, 


svongen 931 NaIGAR 051,907 


osname DATA BASES 
Enhancing a relational database: Stepwise, bottom-up 


5E90010834/GAR 050,306 
RELAXATION METHOD (MATHEMATICS) 
igrid Accelerated Relaxation Solution of Transonic 
Full Potential Flow Equation. 
N90-20951/1/GAR 050,342 


REMEDIAL ACTION 


RELIABILITY 
Proceedings of USAF Structural Integrity (ASIP, 
py Conference Held in Sacramento, columen 2- 


4 December 1986. 
AD-A222 585/2/GAR 050,382 
Fiabilite Humaine et Erreurs Humaines: Vers une Modeli- 
sation Cognitive de L’ Humain (Human Reliabil- 
a 
PI 


) 
90-252248/GAR 050,602 


RELIEF VALVES 
Assessment Study of RELAP5/MOD2 om: 36.04 Based 
on Pressurizer and Relief Vaive 
NUREG/1A-0034/ R 052,728 
RELIGION 
Nature and Future of Shi’ite Fundamentalism. 
AD-A222 925/0/GAR 
REMEDIAL ACTION 
Enhanced Preliminary Assessment Report: Fort Wingate 
Depot Gallup, New Mexico. — 
AD-A223 170/2/GAR 051,737 
State Environmental a Act = environmental 
checklist form for the closure of the 216-B-3 Pond 


90008223/GAR 051,548 


Remedial Action Assessment System ee or ): Evaluation 
of selected feasibility studies of CERCLA hazardous 


waste sites. 
DE90010313/GAR 


050,613 


051,552 


Applied research, development, demonstra a 
Sy cone des tor cakeanan semmaben 


waste 
DE9001 /GAR 051,235 
pe yg risk assessment of a radioactively contami- 


nated 
DE90010622/GAR 051, a 


Environmental restoration and waste 
— eee Detailed 


E90010860/GAR 051,558 
a compliance process at New York FUSRAP 


DE9001 1 182/GAR 052,676 
Back, Looking Ahead. 
051,630 


Preauthorization/Mixed a -~— 


Superfund: L 
PB90-249491/GA\ 


Procurement under 
PB90-249525/GAR 


pm eek Remedy Selection to Regions. 
PB90-249566/GAR 051,635 
—— of Wastewater from CERCLA Sites into 


PB90 24961 6/GAR 051,716 


CERCLA Off-Site Policy: Providing Notice to Facilities. 
PB90-249624/GAR 051, 


Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 


Fiscal Year 1990 Regional Coordinat 
peer y for the ee iwosbgaton Feast ‘can 


and Selection of 
PB90-249673/GAR 051,641 
Reames TY Senha ee eat 
Implementation Product. 


pci 


Management Review 
mendation No. 25A. 
PB90-249681/GAR 051,642 


Revised Interim Final Guidance on Indian Involvement in 

PB90-249723/G, 051,644 

a of Superfund Managers in Super- 

PB90-249731/GAR : 051,645 

ba ener Innovative Tech Evaluation Program: 
Profiles, November November 1869. 


PBO0240 56/ -_ 051,647 


Treatability Studies under CERCLA. 
051,648 


's Bioreme- 


Guide for 
PB90-249772/GAR 
Use of Office of Research and Development’s 

diation Expertise in Superfund Removal Program. 
PB90-249798/GAR 051,649 


Air/Superfund National Technical Guidance Study Series. 
Development of Example Procedures for ss the 
Air Impacts of Soil Excavation Associated with Superfund 
Remedial Actions. 
PB90-255662/GAR 051,445 
for Enforcement Tracking System (SETS) (Region 1) 
lor Microcomputers). 
PB90-502618/GAR 051,672 
Site Enforcement Tracking System (SETS) (Region 2) 
(for Microcomputers). 
PB90-502626/GAR 051,673 
= Enforcement Tracking System (SETS) (Region 3) 
lor Microcomputers). 
(p0-£02634/ GAR 051,674 
Site Enforcement Tracking System (SETS) (Region 4) 
Microcomputers). 
Peo0-s02e42) GAR 051,675 


Site Enforcement Tracking System (SETS) (Region 5) 
(for Microcomputers). 
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PB90-502659/GAR 051,676 


Site Enforcement suing System (SETS) (Region 6) 


(for Microcomputers) 
PB90-502667/GAR 051,677 


Site Enforcement Tracking System (SETS) (Region 7) 


(for Microcomputers). 
PB90-502675/GAR 051,678 


Site Enforcement Tracking System (SETS) (Region 8) 
(for Microcomputers). 

PB90-502683/GAR 051,679 
Site Enforcement Tracking System (SETS) (Region 9) 
(for Microcomputers). 

PB90-502691/GAR 051,680 
Site Enforcement Tracking System (SETS) (Region 10) 
(for Microcomputers). 

PB90-502709/GAR 051,681 
Site Enforcement Tracking System (SETS) (National) (for 


Microcomputers). 
PBS90-591780/GAR 051,682 


Site Enforcement Tracking System (SETS) ame 7 
PB90-591790/GAR 051 


~~ INVESTIGATIONS 


/FS improvements Follow-Up. 


PB90.240057/ GAR 051,639 


REMEDIAL RESPONSE 


Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 


Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 
PB90-234501/GAR 051,613 


Final Response to BDAT Related Comments Document: 
D001. Volume 1-B. 
PB90-234519/GAR 051,614 


Final Response to BDAT Related Comments Document: 
D002. Volume 1-C. 
PB90-234527/GAR 051,615 


Final Response to BDAT Related Comments Document 
D003. Volume 1-D. 
PB90-234535/GAR 051,616 


Final Response to BDAT Related Comments Document. 
D004: Characteristic Wastes for Arsenic and K, P, and U 
Wastes Containing Arsenic and D010: Characteristic 
Wastes for Selenium. Volume 1-E. 

PB90-234543/GAR 051,617 


Final Response to BDAT Related Comments Document: 
D005: Characteristic Wastes for Barium, and P013 and 
D006: Characteristic Wastes for Cadmium. Volume 1-F. 

PB90-234550/GAR 051,618 


Final Response to BDAT Related Comments Document. 
D007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 


Final Response to BDAT Related Comments Document: 
D008: Characteristic Wastes for Lead and P and U 
Wastes Containing Lead. Volume 1-H. 

PB90-234576/GAlI 051,620 


Final Response to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and 
U Wastes. Volume 1-1. 

PB90-234584/GAR 051,621 


Final Response to BDAT Related Comments Document. 
Mixed Radioactiv’ 4azardous Wastes, Polynuciear Aro- 
matic U Wastes, Halogenated Aliphatic U Wastes, Non- 
Halogenated Aromatic U Wastes, F002-F006, F019. 
Volume 1-J. 

PB90-234592/GAF. 051,622 


Final Response to BDAT Related Comments Document. 
F025, K002-K008, KO11, K013-15, K046, KO61, KO69. 
Volume 1-K. 

PB90-234600/GAR 051,623 


Final Response to BDAT Related Comments Document. 
KO71 and K106: Mercury Cell Process Wastes K086: 
Residues from Ink Production Wastes Containing Cya- 
nide. Volume 1-L. 

051,624 


PB90-234618/GAR 

Final Response to BDAT Related Comments Document. 
K017/K028-K029, KO95-096, K022, K025, K035, K026, 
K083, K024. Volume 1-M. 

PB90-234626/GAR 051,625 


Final Response to BDAT Related Comments Document. 


Halogenated Organic Wastes. Volume 1-N. 
PB90-234634/GAR 051,626 


Final Response to BDAT Related Comments Document. 
K043-K052, K036, K037. Volume 1-O. 
PB90-234642/GAR 051,627 


Final Response to BDAT Related Comments Document. 
Leachates. Volume 1-P. 
PB90-234659/GAR 051,628 


Final ——— to BDAT Related Comments Document. 


051,629 


lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental Impact Statement. Volume 3. Comments and 


Responses Maps. 
PB90-247537/GAR 051,486 
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KEYWORD INDEX 


Report of the Expert ~~ on Emissions Scenarios of 
the Response Strat lorking Group of the Intergov- 
ernmental Panel on jimate Change. 

PB90-253170/GAR 051,442 


Report of the Expert Group on Emissions Scenarios of 
the Response peg, od Working Group of the Intergov- 
ernmental Panel on Climate Change. Appendix. 

PB90-253188/GAR 051,443 


REMOTE SENSING 
Waldschadenserhebung 1988. (Inquiry of forest decline 


1988). 
DE90784859/GAR 052,410 


Memorial Univ of Newfoundland. Centre for Cold 
Ocean Resources Engineering: Annual report 1984-85. 
MIC-90-03339/GAR 052,813 


Program of the International Training Course on Remote 
Sensing for African Specialists. 
N90-21435/4/GAR 052,570 


Shade Images of Forested Areas Obtained from LAND- 
ita. 


SAT 
052,571 


MSS 
N90-21436/2/GAR 
Remote Sensing lied to Sea Water Quality Re- 
searches in Coastal Regions: A Review. ine 
814 


N90-21438/8/GAR 


Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 052,572 


Cobertura E USO DA Terra Atraves de Sensoriamento 
Remoto (Survey of Land Use Through Remote ar 
N90-21443/8/GAR 


Analysis and Modelling of Spatial Data Proposal of a 
System for CBERS. 
N90-21445/3/GAR 052,573 


Projeto Canasate: Sensoriamento Remoto Aplicado AO 
Levantamento DA Cultura Canavieira (Project Canasate: 
Remote Sensing Applied to Sugar Cane Crop Survey). 


N90-21446/1/GAR 050,465 
reams he ogg of Brazil: Potentialities of Multi- 


Sensors Approach 
N90-21451/1/GAR 052,575 


Evolucao Do Sensoriamento Remoto Aplicado Em Vege- 
tacao E Floresta No INPE (Evolution of Remote Sensing 
Applied to Vegetation and Forest at INPE). 

N90-21452/9/GAR 052,576 


Introducao AO Processamento Digital de Imagens de 
Sensores Remotos Aplicado a Geologia (Introduction of 
Digital Image Processing by Remote Sensors Applied to 


Geology). 
N90-21456/0/GAR 052,470 


Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 

N90-21459/4/GAR 052,471 


Laboratorio Regional de Sensoriamento Remoto (Region- 
al Remote res | Laboratory). 
N90-21465/1/GA\ 052,583 


Zones of Feasibility for Retrieval of Surface Pressure 
from Observations of Absorption in the a Band of 


Oxygen. 
N90-21495/8/GAR 050,573 


Use of Microwave Satellite Data to Study Variations in 
Rainfall over the Indian Ocean. 
N90-21501/3/GAR 050,560 


Characteristics of Pushbroom Scanning Type Radiometer 
Utilizing Linear Sensors. 
PB90-255779/GAR 051,105 


REMOTELY PILOTED VEHICLES 
Manta: An RPV a to Investigate Forces and Mo- 
ments on a Lifting Sui 
N90-20971/9/GAR 050,393 


RENEWABLE ENERGY SOURCES 
Auswirkung der Produktion nachwachsender Rohstoffe 
auf das Nahrungsmittelangebot sowie Wertung von Poli- 
tikmassnahmen zur Foerderung der Produktion nach- 
wachsender Rohstoffe. (Repercussion of the production 
of renewable resources on foodstuff supply and appraisal 
of policy measures for promoting the production of re- 
newable resources). 
DE90791950/GAR 051,354 
RENTAL HOUSING 
Better Housing Now: Public-Private Venture Housing at 
Big Bend National Park, Texas. 
AD-A222 644/7/GAR 053,331 
REPORTS 
Role of the U.S. Government Technical Report in Aero- 
nautics: An Exploratory Study. 
AD-A222 955/7/GAR 050,379 
Authors Guide to the Publishing Procedures at Defence 
Research Establishment Suffield. 
AD-A223 101/7/GAR 050,941 
Compendium of Sources of Fracture Toughness and Fa- 
tigue Crack Growth Data for Metallic Alloys, Part 4. 
N90-21164/0/GAR 052,025 
REPRODUCTION 
Spawning areas of British Columbia herring: A review, 
geog eographical — and classification, vol. |: Queen 


tte Island 
Mic-90-03408/GAR 050,493 


REPRODUCTION (BIOLOGY) 


Reproductive Toxicity of Ethylene Glycol Monomethyl 
Ether (CAS NO. 109-86-4) in Sprague-Dawley Rats, Litter 


Two. 
PB90-252313/GAR 052,280 


RESCUE OPERATIONS 


Utvecklin 
foerslag 


av Raeddningstaktik: Analyser och Metod- 

elopment of Fire Fighting and Rescue Tac- 
Analyses and Proposals). 

PB80.256207/GAR 050,654 


RESEARCH 


Authors Guide to the Publishing Procedures at Defence 
Research Establishment Suffield. 
AD-A223 101/7/GAR 050,941 


Current research ‘89: A — of the 1988-89 research 
pr ram at the National Water Research Institute. 
IC-90-03336/GAR 052,487 


Bulletin of Industrial Products Research Institute, No. 
114, June 1989. 
PB90-250747/GAR 050,617 


IH (Ishikawajima-Harima Heavy Industrial) Engineering 
Review, Vol. 23, No. 1, Serial No. 73, January 1990. 
PB90-251240/GAR 051,388 


RESEARCH AND DEVELOPMENT 


Biofuels program summary. Volume 2, Research summa- 
ries, fiscal year 1989. 
DE89009484/GAR 051,547 


uae Technology Division annual technical report 


DE90008242/GAR 050,842 


Cooperative research and development endeavor. 
DE90010290/GAR 051,342 


Energie-onderzoek voor de industrie. Verslag project 
‘Studie gea: . energie-intensiteit en noodzake- 
lijke verliezen’. (Energy research for the industry. Report 
of the project ‘Study on the aggregated energy intensity 
and inevitable energy losses’). 

DE90786137/GAR 051,351 


Reflections, 1986-87: Director's report. 
MIC-90-03129/GAR 


Canada-Japan complementarity study: Report. 
MIC-90-03253/GAR_ 


ENFOR: ENFOR review, 1989. 
MIC-90-03285/GAR 051,290 


Research and development in the earth sciences: Final 


report. 
MIC-90-03345/GAR 052,600 


Index of mining technology projects, 1989. 
MIC-90-03366/GAR 052,531 


Proposal Pressure in the 1980s: An Indicator of Stress on 
the Federal Research System. 
PB90-253147/GAR 050,333 


my ped of Storm and Combined Sewer Pollution 
Control R and D Program Documents. 
PB90-255670/GAR 051,731 


052,484 


050,600 


RESEARCH FACILITIES 


Proceedings of the 13th International Congress on Instru- 
mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 


Cosmic Dust Collection Facility: Scientific Objectives and 
Programmatic Relations. 
N90-21098/0/GAR 053,226 


Aeropropulsion Facilities Configuration Control: Proce- 
dures Manual. 
N90-21399/2/GAR 050,588 


RESEARCH MANAGEMENT 


Independent Research and Independent Exploratory De- 
velopment aan FY89 Annual Report. 
AD-A222 690/0/GAR 052,312 


Gas Research Institute 1991-1995 Research and Devel- 
opment Plan and 1991 Research and Development Pro- 


Peso. 
B90-247412/GAR 051,296 


Internationaler Vergleich Wirtschaftlich Gefuehrter Fors- 
chungszentren (Intenational Comparison of Research 
Centers Organized along Commercial Lines). 

PB90-250499/GAR 050,330 


RESEARCH PROGRAMS 


Energy and Technology Review, March 1990. 
DE90008230/GAR 051,360 


Applicability of base-isolation R&D in non-reactor facilities 
to a nuclear reactor plant. 
DE90010137/GAR 052,694 


Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 
motion focus on the greenhouse effect). 
DE90785176/GAR 050,558 


RESEARCH PROJECTS 


Environmental Studies Research Funds (Canada): Annual 


report 1989. 
MIC-90-03338/GAR 051,757 
of Newfoundland. Centre for Cold 


Memorial Universi 
Ocean Resources Engineering: Annual report 1984-85. 
MIC-90-03339/GAR 052,813 


Memorial University of Newfoundland. Centre for Cold 
Ocean Resources Engineering: Annual report 1985-86. 
MIC-90-03473/GAR 052,785 





Research Programs in Aeronautical oe » Solid 
State Physics, and Materials — at cohwben taraat 
Institute of Technology, Haifa, Israel. 

N90-21720/9/GAR 050,416 
See at See Lomiet Gaangy Renner of Oe 
evance to Developing Countries. 

PB90-248931/GAR 051,387 
Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 1, 1989. 

PB90-250671/GAR 050,843 
Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 2, September 1989. 
PB90-250721/GAR 051,985 
Cate of the 


, No. 43, 
5 90-250739/GAR 


Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 8, 1989. 
PB90-251265/GAR 050,844 


Journal of the National Chemical Laboratory for Industry, 
v84 n9 1989. 

PB90-251281/GAR 050,845 
Journal of the National Chemical Laboratory for Industry, 
v84 n10 1989. 
PB90-251307/GAR 050,846 
Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 11, 1989. 

PB90-251323/GAR 052,291 
1989: 


ey eee 2 Oe ee Se ee 
A Survey of Ei -Related R and D at Delft University 
; 051,389 


of Tech in 1 
PB90-251646/GAR 
Marshall Island 
052,562 


Pas Research Bulletin Nos. 330-338. 

issue. 

PB90-252529/GAR 

nen Ce Aen ee Cee ee 
eport. 

PB90-252545/GAR 051,356 
Pilot Study on International Information Exchange on 


Dioxins and Related Compounds. 
PB90-252636/GAR 051,769 


Pavement Management Research Program for Oregon 


PG00-248238/GAR 050,868 


cal Progress Bulletin Covering, Center Programer October 

in 

to December 1989, with 1990 CEEE Events Calendar. 
PB90-255381/GAR 

RESEARCH REACTORS 
reper sport, Apt 25-May 

DES0011578/GAR 


RESERVES 
Economics of 
DE90010261/GAR 
a (Stockpile systems). 
DE90786185/GAR 


World oil market projections, 1990-2005. 
MIC-90-03744/GAR 
RESERVOIR ENGINEERING 
Semianalytical thermal model for linear steam drive. 
DE90000237/GAR 052,500 
RESERVOIR ROCK 
Ground movements associated with gas hydrate produc- 
tion in ic media. Final report. 
DE /GAR 052,506 
Memorandum of Understanding between the United 
States 6 oe eee 
Annex 1, erization of oil and gas reservoir hetero- 
ge Fourth quarterly report, Suny 15, 1990-April 


5, 1990. 
5E90009998/GAR 052,507 
Microbial field pilot study. Quarterly progress report, July 
1, 1989-September 30, 1989. 


DE90010104/GAR 
Microbial field pilot Quarterly technical progress 
052,509 


study. 
— October 1-December 31, 1989. 
90010105/GAR 
Perfluorocarbon tracer transport and dispersion experi- 
ment in the North Sea Ekofisk oil field. Revision. = 


051,205 


decay heat removal. Foreign trip 
, 1990. 
052,709 


energy resources. 
051,341 


051,287 


051,294 


DE90011000/GAR 
Three-dimensional permeability and fluid flow. 
DE90791375/GAR 


RESERVOIRS 
Finite Element Study of Tieback Wall for Bonneville Navi- 


Rb.azes OF 077/ or 050,849 


Monitoramento de Atraves DA 
Analise Viual Stal do In de imagers Ua pvvtechoad No = Do 
Projects Th od oe ( er tea 

imagery South of Para Stan 
NOOeT N90-21442/0/GAR 


052,521 


Acoustic Measurements on Reservoir Rock. 
PB90-249335/GAR 
RESIDENTIAL BUILDINGS 

Transport studies of radon in limestone underlying 


052,477 


KEYWORD INDEX 


DE90009238/GAR 051,504 


Radiological — and certification report for the 

Lansdowne 105-107 East Stratford Avenue, 
August 1988-June 1989. 

051,521 

von Elektro-Waerme- 

imensioning of electric 


Lansdowne, 
Des0orOB00/GAR 
Empfehi 

re sae scommendaton fr for 
Peet a an 051,308 


KLOECKNER Solar Heizsystem - Heat-Pipe Vakuumroeh- 
ren - System Thermomax. (KLOECKNER solar heating 
system - heat vacuum pipes - thermomax system). 

DE90792281/GAR 051,379 
Operational testing of two thermal energy storage fur- 


naces. 
MIC-90-03522/GAR 051,309 


Thermal performance and delivery —— of an elec- 

tric water heater with a non-pressurized 

MIC-90-03524/GAR 051,310 
RESIDUAL STRENGTH 

Relevance of Impacter Shape to Gog 

Hen nol Tensile Strength of a Thick Graphite/Epoxy 


Lamina’ 

N90-21 122/8/GAR 050,918 
RESIDUAL STRESS 

Use of Unbalanced Laminates as a Screening Method for 

power er | 

N90-21124/4/GAR 051,925 


Fiber Pushout Test: A Three-Dimensional Finite Element 
Computational Simulation. 

N90-21131/9/GAR 051,827 
Optimal pcx soa Processes for Unidirectional Metal- 
Matrix Composites: A Computational Simulation. 
N90-21143/4/GAR 051,933 


RESIDUALS 
Reversed Residuals in Autoregressive Time Series Analy- 


Sis. 
AD-A222 711/4/GAR 


RESIDUES 
Small-scale study of Rocky Flats pe mneonmay ‘rrr 
ash dissolution and filtrate anion exchange. Drai 
DE90010807/GAR 052,669 


052,093 


Thermal Control ir Corrosion Study. 
N90-21294/5/GA 053,229 
of Litter- 
Southern 


052,428 


Quantity, Decomposition and Nutrient 
fall in Some Forest Stands at H: 
Sweden. 
PB90-252958/GAR 

ae lar particles fi 
Improvements in macroreticu i lor ion-ex- 
change and ition chromatography. 
DE90003717/GAR 050,837 
Determination of airborne organics by direct sampling 
DE 22/GAl Cee 


Polymer-based separa’ thesis and tion of 
polymers for ionic a and \aotied nition. per- 
formance report, 1, 1989-July 31, 1990. 

DE90010791/GAR 050,839 


RESISTANCE 
Trehalose Dimycolate Enhances Resistance to Infection 
in Neutropenic Animals. 
AD-A222 673/6/GAR 052,135 
RESOLUTION 
for future developments in electron microsco- 
py. Foreign trip March 24, 1990-March 31, 1990. 
90010630/GA 051,789 
RESONATORS 
Multiple Scattering by Finite Regular Arrays of Resona- 
tors. 
AD-A222 946/6 052,870 
RESOURCE DEVELOPMENT 


Sustainable 
DE90791370/GAR 
RESOURCE MANAGEMENT 
International decision making and one climate change: 
pornos he of og resource management efforts for con- 
sensus bui 
DE90010714/ 14 GAR 050,554 
Energy program evaluation: Conversation and resource 


pr eeery Proceedi 
DE90011815/GAR 051,349 


RESOURCES 
SS ee Cie The Need to Use a Stand- 


AD-AZE a 
AD-A223 193/4/GAI 052,144 


Economics of 
DE90010261/GAR 
RESOURCES MANAGEMENT 

Forest _— Planning: Setting Strategic Direction 


Under Ri 
PB90.253295/GAR 052,430 


RESPIRATION 
Measurements of Exhaled Breath Using a New Portable 


PB90-250135/GAR 051,475 


RESPIRATORY DISEASES 
Prevention of Influenza and Other Respiratory Diseases. 
Surveillance of Influenza and Other Res- 
piratory Diseases in Military Personnel. 


051,353 


energy resources. 
051,341 


RHEOLOGY 


052,136 
Infec- 


AD-A222 684/3/GAR 


Psychosocial Risk Factors for Upper Respiratory 

tions: pace oor U Respratory i liiness on Academic 
. Navy Basic Training. 
052,142 


Performance in 
AD-A223 TO/O/GAR 
ees, one Factors for Upper Respiratory infec- 
a Mediator of Associations between 

pee an and U Soper Respiratory Illness. 
AD-A223 192/6/GAR 

RESPIRATORY SYSTEM 
aD oe Se aE aD TEEN 
PB90-245069/GAR 051,468 


Acid Air Pollutant Mixtures: Respiratory System Re- 
and Effects of Exercise. sees 


052,143 


RESPIRATORY TRACT INFECTIONS 
Nitrogen Dioxide and Respiratory Infectior:: Pilot Investi- 
B90-247339/ GAR 052,152 


leaction of (s) with Phenyldichloroarsine. 
AD A223 117/3 050,735 


RESPONSE (BIOLOGY) 
Hemodynamic Response to Abdominal Aortotomy in the 
Anesthetized Swine. 
AD-A223 143/9 052,215 
REST 
Thermal Responses a Extended Water Immersion: 
Comparisons of Rest and Exercise, and Levels of immer- 
sion. 
AD-A222 937/5/GAR 052,253 
RESTORATION 


Evaluation of Wetland Mitigation Projects (EvaWetMit). 
PB90-256595/GAR 052,565 


RESTRAINT 
Combined Primate Transport and Restraint Device. 
AD-A223 183/5/GAR 050,480 
ree 


Following Hemorrhage 
I-Volume a 


of High Frequency Ventilation to Treatment of 
eri ~- Casualties: Animal and Theoretical 
AD-A223 080/3/GAR 052,269 


Resuscitation of Conscious Pigs Following Hemorrhage: 
Efficacy of Small-Volume Resuscitation. 
AD-A223 120/7 052,257 


a Responses to Hypertonic Saline/Dextran 
AD-A223 184/3/GAR 052,121 
ph pe gs the Polymerization of Pyridoxylated He- 
AD-A223 224/7 : 050,834 


RETS (RECRUIT EXPERIENCE TRACKING SURVEY) 
ARI Recruit A ereey: Tracking Survey: Descriptive Sta- 
tistics of NPS (Active) Army Soldiers (1989). 
AD-A223 049/8/GAR 052,345 
REUSABLE ROCKET ENGINES 
Probabilistic Modeling for — of Aerodynamic Un- 
certainties in vs 
N90-21036/0/GAR 053,204 
Real Time Neural Net Estimator of Fatigue Life. 
N90-21564/1/GAR 
REUSABLE SOFTWARE 


050,923 


Maintenance = R Software Development. 
N90-21531/0/GAR 051,014 
REVERSE-FIELD PINCH 


Madison Symmetric Torus. 
DE90010306/GAR 


RF SYSTEMS 
Rf surface resistance measurements on the Pb-Bi-Sr-Ca- 


Cu-O system. 
DE90010412/GAR 053,000 


:90010757/GAR 
RHABDITIS SPEC 


fate ee Seen eS Se }-lonen Concen- 
tratie voor 
Dennenbos. () OO Ontwtaeaing 


and H(+ ) Concentration to Soil 

and Lime-Rich Coniferous Forest Soil. (I) Sealine 
and Application of a Test in Watery Solutions). 
PB90-249343/GAR 


052,611 


051,197 


Secondary neutral mass = 
mgs meting pny Os det 

Fe detection in Si at the 40 ppt 
DE90011167/GAR 


RHEOLOGY 
Nicalon/Sili 
N90-21133/5/GAR 


October 15,1990 KW-103 


Ceramic Composites. 





Determinations of Molecular Weight and Molecular 
Weight Distribution of High Polymers by the Rheological 


Properties. 
N90-21180/6/GAR 050,841 
RHINE RIVER 
a ecoiiie ee og ose 0 Rheins 
gegen lerunreii ‘aetigkeitsbericht interna- 
Commission for the Protection of the Rhine River 
Against Pollution. Annual report 1988). 
'90785036/GAR 
RHODIUM COMPLEXES 
Bifunctional chelates of Rh-105 and Au-199 as wo 
radiotherapeutic agents. (Progress report, June 1, 1989- 
May 31, 1990). 
DE90009963/ 


GAR 052,237 
Hydroformylation over Heterogenized Rhodium Complex- 


es. 
PB90-251596/GAR 050,807 
RIBONUCLEASE 
Semi-Synthetic G- <9 Hydrolase. 
AD-AD22. 825/2/GA\ 
RICCATI EQUATION 
Another Geometric Method for Determining all Positive 
—_— Solutions of the Algebraic Riccatti Equa- 


PB90-259527/ GAR 051,056 


RIFLES 
Open Wound Drainage versus Wound Excision in Treat- 
ing the Modern Assault Rifle Wound. - 
147 


051,694 


052,158 


AD-A223 116/5 


RINGS 
Synthesis of Ring Fluorinated Pyrazoles and Isoxazoles. 
The Effect of 2-Fiuoro and 2-Chioro Substituents on the 
Keto-Enol Equilibria of 1,3-Diketones. (Final Report, May 
25, 1988-May 18, 1990). 
AD-A223 054/8/GAR 050,734 


Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening Polymerization of 1-Sila- 

t-3-ene. Characterization of —— 
3-ene) by 1H, 13C, and 29Si NMR Spectroscop' _— 


AD-A223 236/1/GAR 


RISK ASSESSMENT 
Development, Application and Assessment of a Taxono- 
my for Characterizing International Environmental Prob- 


lems. 
AD-A222 815/3/GAR 051,736 


Water erosion risk: Manitoba. 
MIC-90-03444/GAR 052,594 


Data acquisition — for residential magnetic field 
source characterization. 
MIC-90-03517/GAR 051,540 


Health Assessment for Reaction/Allied Steel Corporation, 
Parkerford, Chester County, Pennsylvania, Region 3. 
CERCLIS No. PAD053302865. 

PB90-247149/GAR 051,469 


Health Assessment for Gautier Oil Co., inc., Gautier, Mis- 
sissippi, Region 4. CERCLIS No. MSD098596489. 
PB90-247156/GAR 051,470 


Health Assessment for Landfill and Development Compa- 
vi Mount — New Jersey, Region 2. CERCLIS No. 


PB90-247164/GAR 051,471 


Health Assessment for Kent County Landfill (Houston), 
Houston, Kent County, Delaware, Region 3. CERCLIS 
No. DED980705727. 

PB90-247172/GAR 051,472 


Risicobeheersing in het Kader Van de Warenwet (Risk 
Mana nt as Part of the Dutch Commodity Act). 
PB90-249038/GAR 050,674 


Health Assessment for Union Carbide Disposal/Red Oak 
Landfill Site, Red Oak, lowa, Region 7. CERCLIS No. 
1AD980643509. 

PB90-250366/GAR 051,476 


Health Assessment for Farmers Mutual Cooperative 
Company, Hospers, Sioux County, lowa, Region 7. CER- 
CLIS No. 1AD022193577. 

PB90-250374/GAR 051,477 


Health Assessment for Elizabethtown Landfill, Elizabeth- 
town, Lancaster County, Pennsylvania, Region 3. CER- 
CLIS No. PAD980539712. 

PB90-250382/GAR 051,478 


Health Assessment for Fletcher's Paint Works and Stor- 
eo Facility Hazardous Waste Material, Milford, Hillsbor- 
lh County, New Hampshire, Region 1. CERCLIS No. 

NHD981067614. 
051,479 


PB90-250424/GAR 

Assessment for South Municipal Water Supply 
Hillsborough County, Peterborough, Cheshire 
ERCLIS No. 


051,480 


Health Assessment for Tex Tin Corporation, National Pri- 
orities List Site, Texas City, Texas, Region 6. CERCLIS 
No. TXD062113329. 

PB90-250440/GAR 051,481 


state Gencamnent is, DiGhy Wtertg Bieees Ses, 
Brooks, Kentucky, Region 4. CERCLIS No. 
KYD981028350. 

PB90-253659/GAR 051,655 


Health Assessment for Rose Hill Regional Landfill, South 
Kingstown, Rhode Island, Region 1. CERCLIS No. 
RID980521025. 


KW-104 VOL. 90, No. 20 


Health 
Well, 
County, New Hampshire, Region 1. 
NHD98067 1069. 

PB90-250432/GAR 


KEYWORD INDEX 


PB90-253683/GAR 051,657 


Health Assessment for Abex Corporation, Portsmouth, 
Elizabeth — Virginia, Region 3. CERCLIS No. 
VAD98055 168: 

PB90-253691 7GAR 051,658 


Health Assessment for Occidental Chemical Corporation 
Site, Lower Pottsgrove Township, Montgomery County, 
Pennsylvania, Region 3. CERCLIS No. PAD980229298. 

PB90-253709/GA 51,659 


—_ Assessment for Intersil, Inc./Siemens Compo- 
its, Cupertino, Santa Clara County, California, Region 

9 CERCLIS No. CAD041472341. 

PB90-253741/GAR 051,663 


RISK FACTORS 
Psychosocial Risk Factors for Upper Respiratory Infec- 
tions: Effects of Upper Respiratory lliness on Academic 
Performance in U.S. Navy Basic Training. 
AD-A223 190/0/GAR 052,142 


RIVER SEDIMENTS 


Sediment station analysis: South Saskatchewan River at 
Highway no. 41 05AK001. Volume 1: Report -- Volume 2: 


Mie 00-05124/GAR 052,483 


Geochemical analyses of bulk stream sediment samples 
from northern Nova Scotia. 
MIC-90-03335/GAR 052,486 


RIVERS 
Analise de Parametros de Qualidade de Agua ~ » 
Piaui (Se), Brasil, Atraves de Dados de Campo 
Sensor TM/Landsat (Anal — of Water Quality cea 
eters of the Piaui River (Se), Brazil, Through Field and 
TM/Landsat Sensor Data). 
N90-21453/7/GAR 052,492 


Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the 
Mangrove Areas of the Rio Piaui (SE) Through Remote 


Sensing). 
N90-21454/5/GAR 052,577 
Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de Largura de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of 
Fluvial Channel Width). 

052,581 


N90-21463/6/GAR 
Highways in the River Environment: Participant Note- 
IH! Course No. 13010. 
050,866 


book. 
PB90-252479/GAR 

RLPG (REGENERATIVE LIQUID PROPELLANT GUNS) 
Comparison between Experiment and Simulation for Con- 
cept VIC Regenerative Liquid Propellant Guns. 2. 105 


mm. 
AD-A222 588/6/GAR 052,860 


ROAD TRANSPORT 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traf- 
fic conditions). 
DE90791326/GAR 053,312 


ROADS 
Comparison of the behavior of hardwood packing tested 
under controlled conditions with in situ observations. 
MIC-90-03365/GAR 052,530 


Monitoramento de Projetos Agropecuarios Atraves DA 
Analise Visual/Digital de Imagens Landsat-TM No Sul Do 
Estado Do Para (Monitoring of Agrocattle-Raisi nd 
Projects Through Visual/Digital Analysis of Landsat-T 
Imagery South of Para State). 
N90-21442/0/GAR 


ROBOTICS 
Economic Impact of Automation: The Case of Robotic 
Thermal Spraying. 
AD-A222 666/0/GAR 051,825 
Neural Networks for Real-Time Sensory Data Processing 
and Sensorimotor Control. 
AD-A223 096/9/GAR 052,178 


Formulation of Manipulator Jacobian Using the Velocity 
Similarity Principle. 
AD-A223 258/5/GAR 051,840 
Small Business Innovation Research. Abstracts of 1988 
Phase 1 Awards. 
N90-21680/5/GAR 050,327 
ROBOTS 

Experimentation and concept formation by an autono- 
mous mobile robot. 

DE90003063/GAR 051,841 


Ultrasound and visual sensor feedback and fusion. 
DE90005280/GAR 051,842 


Haptic perception with an articulated, sensate robot 


hand. 
DE90010195/GAR 051,844 


DOE requirements for the next generation controller. 
DE90010288/GAR 052,395 


Time optimal trajectories for a two wheeled robot. 
DE90010335/GAR 151,845 


pam Leet for symbolic computations in robotics. 
10405/GAR 051,846 


Performance of multiple tasks by an autonomous robot 
= visual and ultrasound sensing. 
10719/GAR 051,848 


en cm automated docking of large payloads. 
DE90011020/GAR 052,674 


050,483 


Task planning systems with natural language interface. 
DE90777757/GAR 052,717 


Dynamics analysis of robot manipulator. Computer simu- 
lation for two-linkage mechanism. 
DE90777758/GAR 051,850 


Rotveiligheid Cone Safety). 
PB90-249061/GAR 


Inspection Robots. 
PB90-250556/GAR 051,852 


National Technical Report, Vol. 36, No. 1, February 1990. 
z ial Issue: On Factory Automation Technologies (I). 
90-251349/GAR 051,853 


- Welding Robot System with AVC Sensor. 
PB90-251380/GAR 


Multi-Layer Arc Welding Robot Systems. 
PB90-251398/GAR 051,855 


ome and Cooperating Robot with Seven-Axis Robot- 


rms. 
PB90-251406/GAR 051,856 


Development of Robotic Welding System for Jet —. 
PB90-251554/GAR 051,83. 


Stiffness Study of a Parallel Link Robot Crane for Ship- 
— ee 
052,804 


051,851 


051,854 


augiamans (MATHEMATICS) 
Application of Stochastic Robustness to Aircraft Control 


Systems. 
N90-20936/2/GAR 050,404 


Stochastic Robustness of Linear Control Systems. 
N90-20941/2/GAR 
ROCK BEDS 
FRAC-UNIX theo: 
DE90010915/GAI 
ROCK MECHANICS 
Laboratory Particle Velocity Experiments on Rock from a 
USSR Underground Nuclear Test Site. as 
1,097 


and user’s manual. 
052,456 


AD-A223 108/2/GAR 


Prediction of loads on penetrators into rock via the 

spherical cavity expansion approximation. 

DE90010323/GAR 052,838 

CANMET strain monitors for hard rock: Description, in- 

stallation, analysis. 

MIC-90-03371/GAR 052,461 
ROCK PROPERTIES 


Acoustic Measurements on Reservoir Rock. 
PB90-249335/GAR 


ROCKAWAY (NEW JERSEY) 
Health Assessment for Radiation Technology, Inc., Rock- 
away, Morris County, New Jersey, Region 2. CERCLIS 
No. NJD047684451. 
PB90-253725/GAR 051,661 


ROCKET ENGINES 
Transformer coupled semiconductor bridge igniter for low 
voltage ignition from a high voltage source. 
DE90009974/GAR 050,919 


Investigation of Fluid Dynamic Performance of LE-7 

Liquid igen Pump. 

PB90-255738/GAR 050,924 
ROCKET PROPELLANT PUMPS 

Investigation of Fluid Dynamic Performance of LE-7 

Liquid gen Pump. 

PB90-255738/GAR 050,924 
ROCKET PROPELLANTS 

Research Programs in Aeronautical Ei 

State Physics, and Materials Science at 

Institute of Technology, Haifa, Israel. 

N90-21720/9/GAR 


ROCKFISH 
Experimental gill net fishing on trawlable and untrawlable 
areas off northwestern Vancouver Island, from the MV 
Caledonian, August 15-28, 1989. 
MIC-90-03437/GAR 050,498 


Cruise details and biological information from the shelf 
rockfish sampling cruise aboard the F/V Eastward Ho, 
October 31-November 24, 1988. 

MIC-90-03438/GAR 050,499 


ROCKS 
Elemental relationships in rock varnish as seen with 
SEM/EDX elemental line profiling. 
DE90010568/GAR 052,452 


SEM analysis of rock varnish chemistry for cation-ratio 
dating: An examination of electron beam penetration 


—_ 
DE90010569/GAR 052,453 


Barium concentration in rock varnish: Implications for 
calibrated rock varnish dating curves. 
DE90010570/GAR 052,454 


Analysis of explosions in hard rocks: The power of dis- 
crete element modeling. 
DE90010689/GAR 052,857 


Rock motion simulation and prediction of porosity distri- 
bution for a two-void-level retort. 
052,514 


052,477 


ineering, Solid 
echnion-Israel 


050,416 


DE90010825/GAR 


Caracterizacao de Estruturas Lineares a Partir de Dados 
de Sensoriamento Remote; Serra Do Espinhaco Meridio- 
nal (Mg) (Characterization of Linear Structures from 





(Mg) 
052,468 


Remote Sensing Data; Espinhaco Meridional 
Sierra) - 


N90-21449/5/GAR 


ROCKY FLATS PLANT 
= of objects in manufacturing process simula- 


DE90010599/GAR 051,815 


Aerial radiological survey of the United States Depart- 
ment of Energy's Rocky Flats Plant, Golden, Colorado. 
Date of survey, July 1989. 
DE90011191/GAR 


ROOM TEMPERATURE 


Evaluation of Room-Temperature Chioroaluminate Molten 
Salts as Electrolytes for High Energy Density Batteries. 
AD-A223 097/7/GAR 051,206 


ROOTS 
Feinwurzein und Humusmikromorphologie in verschieden 
stark geschaedigten Fichtenbestaenden. eo 
(Fine roots and humus micromorphology in Norway 
spruce stands with different degrees of Rest decline. 


Final report). 
DE90792243/GAR 052,174 


ROTARY WING AIRCRAFT 
Stereopsis Cueing Effects on Hover-in-Turbulence Per- 
formance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 
Transmission Research Activities at NASA Lewis Re- 
search Center. 
050,398 


051,529 


N90-21394/3/GAR 


ROTARY WINGS 
Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade igns for a Utility-Class Helicopter. 
N90-20974/3/GAI 050,396 
Use of Numerical Optimization for Helicopter Airfoil and 
Blade Design. 
N90-20995/8/GAR 
ROTATING SHAFTS 
Fiber Optic Sensor for Noncontact Measurement of Shaft 
Speed, Torque, and Power. 
N90-21360/4/GAR 051,862 
ROTATION 
Representations of Rotations and Tectonic Plate Mo- 


tions. 
PB90-248972/GAR 


ROTAVIRUSES 


Symptoms Associated with Spree lliness at San 
Lazaro Hospital, Manila in 1983 and 1 
AD-A222 767/6/GAR 052,137 


ROTOR BLADES (ROTARY WINGS) 
Validation and Application of a Rotor Acoustic Prediction 
Computer Pri 1 
AD-A222 725/4/GAR 050,386 
ROTOR BLADES (TURBOMACHINERY) 
Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 


chine Blades). 
N90-20988/3/GAR 


ROTOR DYNAMICS 


Internal Rotor Friction Instability. 
N90-21395/0/GAR 


ROTORS 


Internal Rotor Friction Instability. 
N90-21395/0/GAR 


ROTTERDAM (NETHERLANDS) 

Opzet energie registratie en beheer met behulp van het 
building management systeem in het Zishonhulecomplen 
Sint Franciscus Gasthuis te Rotterdam. (Energy registra- 
tion and management plan by means of a building man- 
agement system in the hospital ‘Sint Franciscus Gasth- 
uis’ in Rotterdam, Netherlands). 

DE90767893/GAR 051,350 


ROUTE SURVEYS 
lroquois/Tennessee and Champlain 
Draft Environmental Impact Statement 
Alternatives. Volume 2. 
PB90-247529/GAR 


RUNOFF 
Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 
PB90-252008/GAR 


RUNWAY LIGHTS 


050,359 


052,476 


050,908 
051,860 


051,860 


i Projects. 
ool System 


051,485 


050,854 


Modified Touchdown Zone Lighting. 

N90-21042/8/GAR 

RUNWAYS 
Position Computation without Elevation Information for 
Computed Centerline Operations. eam 


053,294 


AD-A223 177/7/GAR 


Modified Touchdown Zone Lighting. 
N90-21042/8/GAR 
RURAL AREAS 
Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 
PB90-252008/GAR 050,854 
RURAL DEVELOPMENT 


Saskatchewan Rural Development: Annual report 1988- 
89. 


053,294 


KEYWORD INDEX 


MIC-90-03452/GAR 
RURAL TRANSPORTATION 

Coordination of Rural — Transportation Services in 

Three Southeastern Sta 

PE90-2541 11/GAR 053,343 


RUSSIAN AK-74 ASSAULT RIFLE 


= Wound Drainage versus Wound Excision in Treat- 
the Modern Assault Rifle Wound. on 
141 


053,335 


A A223 116/5 


RUSTS (FUNGI) 
Methods for Inhibiting Rust Infections of Plants. 
PAT-APPL-7-226 608/GAR 

RUTHENIUM 
Evaluation of mixed alcohol production processes and 


catalysts. 
DE90010325/GAR 


S PROCESS 


Niveauschema von (176) Lu und oa Bedeutung 
der s-Prozess penne somes (Level scheme of (76) 


Lu and its importance for ). 
TIB/B90-81206/GAR 053,191 
S. TYPHI 


R Diagnosis of Typhoid Fever through Identification 
of Salmonella typhi Within 18 Hours of Specimen Acquisi- 
tion by Culture of the Mononuclear Cell-Platelet Fraction 


of Blood. 
AD-A222 671/0/GAR 052,134 


SABOTAGE 


Physical Say of Electric Systems to Natural Dis- 
asters and Sabota: 
PB90-253287/GA 051,227 


SADT (STRUCTURED ANALYSIS AND DESIGN 
TECHNIQUE) 

Expert System in Software Engineering Using Structured 

Analysis and Technique (SADT). ” 

AD-A223 022/5/GAR 050,973 
SAFETY 


Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 2, Environmen- 


tal sciences. 

DE90010188/GAR 051,742 

North Slope investigation report. 

DE90010316/GAR 051,744 

Risicobeheersing in het Kader Van de Warenwet (Risk 

Management as Part of the Dutch Commodity Act). 

PB90-249038/GAR 050,674 

Rotveiligheid (Robot Safety). 

PB90-249061/GAR 

Standard See Safety Guides. 

PB90-249590/GAI 051,637 

Naar een Veiligheidskundige Probleemaanpak (Towards 

a Scientific Safe Prabiom Aepeenehe. 

PB90-252735/GAR 051,787 
SAFETY BELTS 

Exploration of Impact Measures of Safety Belt Use Laws. 

Volume 1. Final Report. 

PB90-256082/GAR 053,324 


Exploration of Impact Measures of monet Belt Use Laws. 
Volume 2. Literature Reviewed eam Comments 
on Indicators, and Indicator Guuee a Supplement to Final 
Report. 
PB90-256090/GAR 053,325 
SAFETY MEASURES 
Report to Parliament for the year 1988: Commercial vehi- 


cle safe 
053,314 


050,476 
051,268 


S-process nuc! 


051,851 


ty in Canada. 
MIC-90-03171/GAR | 


SAFING AND ARMING (ORDNANCE) 
Report on the Department of Defense Fuze Industry 
Workshop. 
AD-A222 637/1/GAR 052,832 


SAINT CROIX RIVER 
St. Croix River water quality report, 1987-88. 
MIC-90-03174/GAR 


SAIPAN 


051,697 


Saipan and Joint O) 
AD-A222 866/6/GAR 
SALARIES 
Navy Nurse Corps Compensation. 
AD-A222 892/2/GAR 
SALES 


Structural in U.S. Farmiand. 
PB90-247966/GAR 


SALINITY 
Oxygen Delivery and Demand in Subject- 
ed to Fixed-Volume Hemorrhage and aa eee with 
7.5% NaCl in 6% Dextran. 
AD-A223 233/8 052,259 


Analise de Parametros de Qualidade de Agua Do Rio 
Piaui (Se), Brasil, eS ee ian 


Sensor TM/Landsa ver (80) of Water Quality Param- 
eters of the Piaui ~ 4 ), Brazil, Through 


ield and 
TM/Landsat Sensor 
N90-21 wana 052,492 


SALMON 
Economic impact analysis of the Salmonid Enhancement 


Program. 
MIC-90-03151/GAR 050,484 


tions. 
052,371 


050,313 


050,436 


SATELLITE GRADIOMETRY 


Length and weight data from juvenile salmonids captured 
eee 1987 
MIC-90-03397/GAR 050,491 
Coded wire recoveries from the second release of 
sterile coho salmon O. kisutch into the marine environ- 
MIC-90-03398/GAR 050,492 
Data analysis of 1986 and 1987 Hecate Strait juvenile 


salmon 1 
MIC-90-03426/GAR 050,461 
SALMON RIVER 


Assessing cumulative Fo ge on fish and wildlife in the 
Salmon River Basin, Idaho. 
DE90010540/GAR 051,689 


Cementsortens lens Inverkan pa Betongs Fi i 
(Importance of Cement Composition on the Salt-Frost 


Ri 
PB90-252941/GAR 050,860 
SALTS 
Saltation and ee of Particulate Matter in Air. 
AD-A222 993/8/GAR 052,586 
ee of weak hydrogen come C-H--donor and c 
--anion interactions in geort 
ties of pnw vedle ro ape COTTE an and SEDO THE ond 


Descoso2/Gan 
SAMPLING BOTTLES 
Decentralization of Superfund Bottle Repository Func- 
PB90-249558/GAR 051,714 


Steady-State Model of Wind-Blown Sand Transport. 
AD-A222 775/9/GAR 052,585 


Parameters influencing porosity in sands and sandstones. 
DE90791379/GAR 052,458 


Statistical comparison of uplift design methods for au- 
footi in sand. 
IC-90-03525/GAR 050,656 


SANDIA LABORATORIES 
Laboratory. 


050,794 


A ID ; 
DE90010275/GAR 050,324 
Sandia National Laboratories data engineering for DOE 
production . 
DE90010297/GAR 051,800 
Primary Standards Laboratory report: 2nd half 1989. 

DE90010298/GAR 051,385 


Coal Combustion Science quarterly progress report, Jan- 

uary-March 1990. 

DE90010326/GAR 051,269 
SANDSTONES 

Comparison of relative permeability from centrifuging 

versus coreflooding. 

DE90000234/GAR 052,498 

Permeability patterns in some fluvial sandstones. An out- 

crop study from Yorkshire, North East England. 

DE90791377/GAR 052,569 


Parameters influencing porosity in sands and sandstones. 

DE90791379/GAR 052,458 
SANITARY LANDFILLS 

Studies - soil gas, gas 
activity at Mallard North 
DE90010102/GAR 


i. Dupage County, lino. 
; ” 051,550 


a zur Entfernung bo 


0. (rocesses for removing 
tip gas. Tip Berlin-Wannsee). 
051,236 


ted hydrocarbons from 
DE90785017/GAR 
Voruntersuchungen zur Entwicklung eines Verfahrens zur 
Saeneecnangapnens . orict ( 
Pre-investigation 
for a. a landfills by thermal 


procedure to survey 
te sensing - step 1. Final report). 
E90792158/GAR 051,566 


SATELLITE ATTITUDE 
of a Digital Model Following Controller of Reac- 


tion Wheel bore my 

N90-21093/1/: 053,253 

Attitude Control Modes for the Mecb Remote Sensing 

Satellites. 

N90-21094/9/GAR 053,254 

SATELLITE COMMUNICATION 

Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 

Based Phased aap hotenoan 

N90-21261/4/GAR 050,936 

Small Business Innovation Research. Abstracts of 1988 

Phase 1 Awards. 

N90-21680/5/GAR 050,327 

Small Business Innovation Research. Abstracts of Com- 
Projects. 


pleted 1987 Phase 1 
N90-21681/3/GAR 050,328 


SATELLITE GRADIOMETRY 
Gravity Recovery from Satellite Gradiometry. 
PB90-248956/GAR 


October 15, 1990 


052,474 


KW-105 





SATELLITE IMAGERY 
Shade a of Forested Areas Obtained from LAND- 
SAT MSS Data. 
N90-21436/2/GAR 052,571 


Resultados Do Projeto Gondwana: Um Exemplo de Cor- 
relacao Geologica Intercontinental Utilizando Imagens 
Landsat (Results of the Gondwana Project: An Example 
of Intercontinental Geologic Correlation Utilizing Landsat 


Imagery). 
N90-21437/0/GAR 052,467 


Wheat Yield Estimation at the Farm Level Using Landsat 
TM and Agrometeorological Data. 
N90-21439/6/GAR 050,462 


Monitoramento de Projetos Agropecuarios Atraves DA 
Analise Visual/Digital de Imagens Landsat-TM No Sul Do 
Estado Do Para (Monitoring of yee | 
Projects Through Visual/Digital Analysis of Landsat-T! 
imagery South of Para State). 

N90-21442/0/GAR 050,483 


Knowledge-Based Information Based for Crop Area Esti- 


mation. 
N90-21444/6/GAR 050,464 


Analise de Parametros de Qualidade de Agua Do Rio 
Piaui (Se), Brasil, Atraves de Dados de Campo E Do 
Sensor TM/Landsat (Analysis of Water Quality Param- 
eters of the Piaui River (Se), Brazil, Through Field and 
TM/Landsat Sensor Data). 

N90-21453/7/GAR 052,492 


Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the 
Mangrove Areas of the Rio Piaui (SE) Through Remote 


Sensing). 
N90-21454/5/GAR 052,577 


Introducao AO Processamento Digital de Imagens de 
Sensores Remotos Aplicado a Geologia (Introduction of 
—_ Image Processing by Remote Sensors Applied to 


eology). 
N90-21456/0/GAR 052,470 


Analise Multitemporal de Imagens Digitais Do Landsat 
TM NA Deteccao de Areas Afetadas Por Ataque de La- 
gartas (Sibine Fusca) NA Cultura de Dende (Elais Guin- 
eensis (Multitemporal Analysis of LANDSAT/TM Digital 
Imagery in the Detection of Areas Affected by Caterpillar 
(Sibine Fusca) Attack in the Dende (Elais Guineensis) 
Palm Plantation)). 
N90-21457/8/GAR 052,578 
Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
Procedimento-inpe, Utilizando Dados Do Landsat (Eval- 
uation of Classification Performance and Proportion Esti- 
mate of the Sugar Cane Crop Through Procedure-INPE 
Utilizing Landsat Data). 

N90-21458/6/GAR 050,467 
Subsistema TM Precision: Avancos E Perspectivas (Sub- 
system TM Precision: Progress and Perspective). 
N90-21461/0/GAR 052,579 
Potencialidade Do USO de Dados de Satelite No Mapea- 
mento de Planicies de Inundacao (Possible Use of Satel- 
lite Data for Flood Plain Mapping). 

N90-21462/8/GAR 052,580 
Avaliacao Do Desempenho de Detetores Morfologicos de 
Borda (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


SATELLITE INSTRUMENTS 
HUS solar flare and cosmic gamma-ray burst detector 


aboard the Ulysses spacecraft. 
TIB/B90-81200/GAR 053,270 


SATELLITE OBSERVATION 
Goes |-M and Beyond: Science Requirements and Tech- 
nology Chal . 
N90-21067/5/GAR 053,250 


SATELLITE ORBITS 


Using the XPATHS computer code. 
DE90010324/GAR 


SATELLITES 
New technique for hardening optically-triggered thyristors. 
DE90006769/GAR 052,294 
y+ ae switched-bias response from steady-state irra- 


tions. 
DE90006770/GAR 052,295 


Magnetic-field shielding of satellites from high-energy- 
electron environments. 
053,247 


053,243 


DE90010296/GAR 


Using the XPATHS computer code. 

DE90010324/GAR 053,243 

Technical Considerations Comering ie of a Geosta- 

tionary Operational Environmental Satellite (GOES) to 

Support the PEACESAT Network on an Interim Basis. 

PB90-253261/GAR 050,940 
SAVANNAH RIVER 

Large-scale process simulation: A case study integrated 

waste processing flowsheet for SRS. 

DE90011303/GAR 052,679 
SAVANNAH RIVER PLANT 

Close out report for archaeological investigations on the 

Savannah River Site, South Carolina. atin 


DE90009735/GAR 
resource management plan of the Savan- 
ical Research Program. 


KW-106 VOL. 90, No. 20 


nah River 


KEYWORD INDEX 


DE90009736/GAR 050,585 


Technical synthesis of prehistoric archaeological investi- 

tions on the Savannah River Site, Aiken and Barnwell 
inties, South Carolina. 

DE90009737/GAR 050,586 


Savannah River Waste Management Program Plan, FY 


1990. 
DE90010289/GAR 052,658 
Savannah River Site reactor hardware design modifica- 


tion study. 
DE90010906/GAR 052,701 


Analytical Data Management System (ADMS). 
DE90011248/GAR 

SAVINGS 
Compendium of GAO's Views on the Cost Savi 


051,801 


Pro- 


posals of the Grace Commission. Volume 2. individual 


Issue Analyses. 
AD-A222 957/3/GAR 

SAVINGS AND LOAN ASSOCIATIONS 
Thrift Financial Report, March 1990. Data Tape Docu- 


mentation. 

PB90-215781/GAR 050,667 
Thrift Financial ~ Quarterly. 

PB90-590010/GAI 

Thrift Mer: 
PB90-591 


SAW DEVICES 
Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 


SCALAR MESONS 
Untersuchung von Resonanzproduktion in den Reak- 
tionen gamma gamma -> pi (0) pi (0) , pi (0) eta mit 
dem JADE-Detektor. (Study of resonance production in 
the reactions gamma gamma -> pi (0) pi (0) , pi (0) eta 
with the JADE detector). 
TIB/B90-81211/GAR 053,194 
SCALING FACTOR 
Multiscaling Properties of Spatial Rainfall and River Flow 
Distributions. 
AD-A222 992/0/GAR 052,479 
SCANNING ELECTRON MICROSCOPY 
DOD-University Research Instrumentation Program, FY 
1986/FY 1987. 
AD-A222 578/7/GAR 051,123 
SCANNING TUNNELING MICROSCOPY 
Imaging and Spectroscopy of Small Molecules by Scan- 
ning Tunneling Microscopy. 
AD-A222 572/0/GAR 052,108 
SCATTERING 
Multiple Scattering by Finite Regular Arrays of Resona- 


tors. 
AD-A222 946/6 052,870 


SCATTERING CROSS SECTIONS 
Non-Destructive Characterization of Polymer/Metal Inter- 
faces Using Surface-Enhanced Raman Scattering 


(SERS). 
AD-A223 105/8/GAR 050,825 


SCENARIOS 
Report of the Expert Group on Emissions Scenarios of 
the Response poy oe Working Group of the Intergov- 
ernmental Panel on Climate Change. 
PB90-253170/GAR 051,442 
Report of the Expert Group on Emissions Scenarios of 
the Response epee Working Group of the Intergov- 
ernmental Panel on Climate Change. Appendix. 
PB90-253188/GAR 051,443 
SCENE ANALYSIS 
Merging 3-D Symbolic Descriptions Obtained from Multi- 
ple Views of a Scene. 
PB90-254665 051,070 
SCHEDULING 
Evaluation of a Decomposition Approach for Real-Time 
Scheduling Using a Stochastic Model. 
AD-A222 726/2/GAR 052,075 


Time and Truth in Plans. 

N90-20930/5/GAR 053,286 

Scheduling Identical Jobs on Uniform Parallel Machines. 

PB90-251729/GAR 051,037 

Mathematical Decomposition and Simulation in Real-Time 

Production Scheduling. 

PB90-254483 051,822 
SCHOENLEIN-HENOCH PURPURA 

Unusual formaldehyde-induced hypersensitivity in two 


schooigirls. 

DE90009239/GAR 052,273 
SCHOOLS 

Psychosocial Risk Factors for Upper Respiratory Infec- 

tions: Effects of Upper Respiratory Illness on Academic 

Performance in U.S. Navy Basic Training. 

AD-A223 190/0/GAR 052,142 
SCHOTTKY DIODES 

Infrared Ground-Based Astronomy with the Hughes 256 

X 256 PtSi Array. 

N90-21331/5/GAR 050,521 
SCIENCE AND STATE 

Canada-Japan complementarity study: Report. 


050,323 


050,670 


History Data File, Quarterly. 


10/GAR 050,672 


MIC-90-03253/GAR 


SCIENCE POLICY 
Saskatchewan Science and Technology: Annual report 


1988-89. 
MIC-90-03469/GAR 050,326 


SCIENTIFIC PERSONNEL 
Summary of summit meeting of professional society 
presidents and/or executive directors. 
DE90010503/GAR 052,446 


Summary of summit meeting of professional society 
presidents and/or executive directors. anew 


050,600 


DE90010504/GAR 


SCIENTISTS 
Science, Education, and Development in Sub-Saharan 


A 
PB90-248824/GAR 050,329 


SCREENS 
Testing of Flame Screens and Flame Arresters as De- 
vices Designed to Prevent the Passage of Flame (DPPF) 
into Tanks Containing Flammable Atmospheres Accord- 
ing to an IMO Standard. 
AD-A222 566/2/GAR 050,877 


SCROLL 
Scroll Profiles for Scroll Fluid Machines. 
PB90-250580/GAR 

SEA ICE 
Arctic Environmental Drifting Buoy (AEDB) Report of 
Field Operations and Results: August 1987 - April 1988. 
AD-A223 243/7/GAR 052,812 


Ice thickness data: Winter, 1985-86. 
MIC-90-03164/GAR 


Memorial Universi 


050,640 


052,584 


of Newfoundland. Centre for Cold 
Ocean Resources Engineering: Annual report 1984-85. 
MIC-90-03339/GAR 052,813 


og ice fluctuations in the western Labrador Sea, 1963- 


MIC-90-03399/GAR 052,784 
Memorial University of Newfoundland. Centre for Cold 
Ocean Resources Engineering: Annual report 1985-86. 
MIC-90-03473/GAR 052,785 
Results from Tests on Extrusion of Crushed Ice. 
PB90-249970/GAR 
SEA STATES 
Windklimaat ter Hoogte van de Nederlandse Kust Over 
de Periode 1907-1 (Wind Climate along the Dutch 
Coast of the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 
SEA WATER 
Remote Sensing Applied to Sea Water Quality Re- 
searches in Coastal Regions: A Review. 
N90-21438/8/GAR 052,814 
SEABROOK-1 REACTOR 


peony | and Nondestructive Examination Issues at Sea- 
brook Nuclear Station. An independent Review Team 


Report. 
NUREG-1425/GAR 


SEAFLOOR SPREADING 
Evolution of Overlapping Spreading Centers: A SeaMARC 
ll Investigation. 
AD-A223 102/5/GAR 052,805 
SEALERS 
Corrosion Protection of 6061-T6 Aluminum by a Polyure- 
thane-Sealed Anodized Coat. 
N90-21191/3/GAR ‘051,952 
SEALIFT OPERATIONS 
Sealift Dilemma...is Not the Decline but The Inability to 


Change. 
AD-A222 794/0/GAR 052,319 


SEARCH AND RESCUE 
Combat Search and Rescue -- the Cinc’s Dilemma. 
AD-A222 776/7/GAR 052,369 


SEARCH RADAR 
Validation and Application of a Bistatic Two-Scale of Sur- 
face Roughness Scattering Model. 
AD-A223 231/2/GAR 051,101 


SEASONAL THERMAL ENERGY STORAGE 
Inter seasonal ground heat storage through vertical bayo- 
net exchanger array: a predimensioning model. 
DE90784616/GAR 051,323 


Simulering af termiske forhold i solvarmeanlaeg med sae- 

sonlagring. (Simulation of thermal conditions in a solar 

heating system with seasonal storage). pre 
1, 


052,816 


052,740 


DE90791294/GAR 


SEAT BELT USAGE LAWS 
Exploration of Impact Measures of Safety Belt Use Laws. 
Volume 1. Final Report. 
PB90-256082/GAR 053,324 
Exploration of Impact Measures of be | Belt Use Laws. 
Volume 2. Literature Reviewed, Expert Team Comments 
on Indicators, and Indicator Catalog. Supplement to Final 


Report. 
PB90-256090/GAR 053,325 


SEAT BELTS 
Seat belt survey, September 7, 1989: Results. 


MIC-90-03172/GAR 053,315 





SEAWATER 
Concentrations of metals in Norton Sound seawater sam- 
ples and human hair samples, 1989. 
DE90010857/GAR 051,691 
SECOND HARMONIC GENERATION 
jl frequency doubler for high average power applica- 


5e90010747/ GAR 052,929 


SECRET BIT TRANSMISSION 
Secret Bit Transmission Using a Random Deal of Cards. 
AD-A223 167/8/GAR 051,063 
SECURITY 
Impact of the Franco-German Relationship on the Securi- 
ty of Western Europe. 
AD-A222 641/3/GAR 052,367 
Security and Defense of the Middle East. 
AD-A222 902/9/GAR 052,373 


= user manual: Security Profile Inspector. Ver- 


DE9001 1503/GAR 051,085 


SEDIMENT TRANSPORT 
Steady-State Model of Wind-Blown Sand Transport. 
AD-A222 775/9/GAR 052,585 


SEDIMENT-WATER INTERFACES 
Geochemical analyses of bulk stream sediment samples 
from northern Nova Scotia. 
MIC-90-03335/GAR 052,486 
Afbraak van Organische Halogeen Verbindingen in An- 
aeerobe Sediment-Water Systemen (Reductive Dehalo- 
nation of Organic Pollutants in Anaerobic Sediments). 
'B90-249012/GAR 051,712 
SEDIMENTATION 
Waimea River Sedimentation Study, Kauai, Hawaii. 
AD-A223 186/8/GAR 052,480 
SEDIMENTS 
Experiments and Analysis of Data on Shear Wave Propa- 
tion in Shallow Water Sediments. 
D-A222 933/4/GAR 052,811 
Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): 
Volume 1. Final report. 
DE90000473/GAR 052,806 
Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): 
Volume 2. Final report. 
DE90000474/GAR 052,807 
Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): 
Volume 3. Final report. 
DE90000475/GAR 052,808 


Concentrations of metals in Norton Sound seawater sam- 

ples and human hair samples, 1989. 

DE90010857/GAR 051,691 

Afbraak van Organische Halogeen Verbindingen in An- 

aeerobe Sediment-Water Systemen (Reductive Dehalo- 

enation of Organic Pollutants in Anaerobic Sediments). 

'B90-249012/GAR 051,712 

Land Subsidence and Soil Ripening. 

PB90-249145/GAR 052,595 

Comparison of Grain Size Correction Procedures for Or- 

ganic Micropollutants and Heavy Metals in Marine Sedi- 


ments. 
PB90-251794/GAR 051,721 


SEEDS 
Seed treatment of cereal, oilseed and pulse crops, 1990. 
MIC-90-03547/GAR 050,455 
SEISMIC DATA 
Analysis of Seismic Data Collected Near the Eastern 
Kazakh and Nevada Test Site. 
AD-A223 230/4/GAR 052,439 
SEISMIC DETECTION 
Broadband Studies of Seismic Sources at Regional and 
Teleseismic Distances Using Advanced Time Series 


Analysis Methods. 
AD-A223 113/2/GAR 051,102 


poor ey Discrimination of Quarry Blasts, Earthquakes 
and Underground Nuclear Explosions. 
AD-A223 148/8/GAR 051,103 
SEISMIC EFFECTS 
Applicability of base-isolation R&D in non-reactor facilities 
to a nuclear reactor plant. 
DE90010137/GAR 052,694 
SDA/LARS(trademark) ‘final —_— Development and 
verification of a learning and recognition system 
(LARS(trademark)) for seismic data onaiylle (SDA). 
DE90010695/GAR 052,455 
SEISMIC EVENTS 
Seismic signal processing optimized for a specific source 
and receiver. 
DE90010189/GAR 051,104 
Proposed initiative for capitalizing on the Parkfield, Cali- 
fornia, earthquake prediction. 
DE90010506/GAR 052,448 
pee anys for deep scientific drilling in Yellowstone Na- 


tional Park. 
DE90010513/GAR 052,450 


SEISMIC MIGRATION 
3D Wave Field Extrapolation in Seismic Depth Migration. 


KEYWORD INDEX 


PB90-252669/GAR 


SEISMIC SURVEYS 
Seismic eden «Bead velocity and attenuation structure in 


Besoo1074 0742/GAR 051,303 


3D Wave Field Extrapolation in Seismic Depth ee. 
PB90-252669/GAR 


SEISMIC WAVES 
Effects of Small-Scale Heterogeneities on Regional Prop- 


— 
AD-A222 810/4/GAR 052,436 


SEISMOGRAPHS 


Investigation of OBS Bottom-Coupling Characteristics 
and Excess N 
052,809 


052,478 


Noise. 
AD-A222 971/4/GAR 


Analysis of Seismic Data Collected Near the Eastern 
Kazakh and Nevada Test Site. 
AD-A223 230/4/GAR 052,439 
SEISMOMETERS 
b _maaaaae Wave/Shear Wave Seismo-Acoustic 
r 


‘obe. 
AD-A222 608/2/GAR 052,810 


SELF AFFINE FUNCTIONS 
Stieltjes Integration — Stochastic Calculus with Respect 
to Self-Affine Function: 
PB90-250812/GAR 052,063 
SELF OPERATION 
Study of 3-D Visualization and Knowledge-Based Mission 
Planning and Control for the NPS Model 2 Autonomous 
Underwater Vehicle. 
AD-A223 042/3/GAR 052,790 
SEMANTICS 
Relating a and Operational Semantics for Pro- 
pays ey with Recursion and 3 
'B90-2: VGA 051,032 
Branching Time and Abstraction in Bisimulation Seman- 
tics (Extended Abstract). 
PB90-251737/GAR 051,064 
SEMICONDUCTOR DEVICES 
Development of a point-contact solar cell using high- 
volume processii fer a | techniques. Final report. 
DE90010330/GA\ 051,368 


Multichip packaging technology with laser-patterned inter- 
nects. 


con 5 
DE90010743/GAR 051,183 


SEMICONDUCTOR DIODES 
Performance measurements of hybrid PIN diode arrays. 
DE90010308/GAR 053,077 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 
film-transistors. 
DE90011218/GAR 
SEMICONDUCTOR JUNCTIONS 
er Photovoltaic Devices for InP Semiconductor/ 
Liquid Junctions. 
AD-A222 717/1/GAR 
SEMICONDUCTOR LASERS 
Materials for high average power lasers. 
DE90010744/GAR 052,927 


Cees and Optical Properties of GaAs/AlGaAs Quan- 


tum Well 
PB90.259496/GAR 052,934 


Mitsubishi Electric Advance, Vol. 50, March 1990. Intelli- 
= Building — Edition. 
Be90-255142/ 051,193 
SEMICONDUCTOR MATERIALS 
Atomic scale imaging of the structure and chemistry of 
semiconductor interfaces. 
DE90011321/GAR 053,021 
Microwave-detected photoconductance decay. 
DE90011505/GAR 
SEMICONDUCTOR RECTIFIERS 
Characterization and development report for the SA2859: 
A silicon controlled rectifier. 
DE90010196/GAR 051,182 
SEMICONDUCTORS 
Surface Science: Proceedings of the International Confer- 
ence on Modulated Semiconductor Structures (4th) Held 
in Ann Arbor, Michigan on 17-21 July 1989. Volume 228. 
Numbers 1-3. 
AD-A222 740/3 052,983 
Surface Science. Volume 228, Numbers 1-3, April (1) 
1990. Proceedings of the International Conference (4th) 
on Modulated i ior Structures Held in Ann 
Arbor, Michigan, on 17-21 July 1989. 
AD-A222 783/3 051,172 


ONR Far East Scientific Information Bulletin. Volume 15 


Number 1. 
AD-A222 872/4/GAR 052,987 
Measurement of Deep Levels at InGaAs(P)/InP Hetero- 


NDvAnee 890/6/GAR 051,173 


Electron-Phonon Interaction and transport in Artificially 
Made Semiconductor Microstructures. 
AD-A223 061/3/GAR 052,992 


Stibathiolanes: Synthesis, Solid State Structure, and So- 


lution Behavior. 
AD-A223 255/1/GAR 050,739 


051,185 


051,361 


051,186 


SHEAR LAYERS 


SEMICONDUCTORS (MATERIALS) 
pee seg a Ignition of Special Material Gases for Semi- 


PBO0-251915/ GAR 050,745 


SEMIMETALS 
- resolution photoelectron spectroscopy of metal clus- 


ture species. 
DE9001 5011386/GA 052,018 


SENSITIVITY 
Hee wg Characterization on Cups Coe of 
fer Compositions Prepared Acrylic or 
Enwlone. Vin Acetate Dispersions. 
N90-21203/6/GAR 052,848 
SENSORS 
Int ited Silicon Flip-Flop Sensors. 
PB90-251190/GAR 051,167 
ications of Thin Film Technologies for Sensors. 
pbe0-251257/GAR 051,839 
SENSORY EVALUATION 
Basic sensory methods for food evaluation. 
MIC-90-03221/GAR 


SEPARATION 


050,509 


it of Membrane Process for Carbon Dioxide 


Separation from Diving Atmosphere. 
AD-A222 606/6/GAR 


SEQUENCES (MATHEMATICS) 
Dichotomies for Certain Product Measures and Stable 
Processes. 
AD-A222 568/8/GAR 052,085 


Central Limit Theorems for Sequences with M(N)-De- 
Main Part. 
052,103 


050,619 


PB90-249277/GAR 


SEQUENTIAL CONTROL 
Controlling Real-Time Systems with Parallel Processes. 
PB90-252727/GAR 051,821 
SEROTONIN 
a Study of the Bindi 
of 1-(2,5-Dimetho 
a 5-HT(2) Serotonin Receptors. 


of 4-Substituted 
})-2-Aminopropane 


052,122 


AD-A223 234/6/GAR 


Octopamine and Serotonin in the Brain-Corpus 
cum Axis of the Locust ( 
Hersenen-Corpus 


Cardia- 
ine en Serotonin in de 
im-as van de Afrikaanse Treks- 


So 
90-248030/GAR 052,126 
SERVOMECHANISMS 
igital AC Servo Control System. 

Poo 251 372/GAR 
SEWAGE TREATMENT 

Fuji Electric Review, Vol. 36, No. 1, 1990. 

PB90-250275/GAR 
SEWING MACHINES 

— and Cooperating Robot with Seven-Axis Robot- 


PB90.251 406/GAR 051,856 
SHAFT EXCAVATIONS 

Te ere 

tion Pilot Plant (WIPP). 

DE90010329/GAR 051,508 
SHALE OIL 

Western states enhanced oil shale recovery program: 

Shale oil production facilities conceptual design studies 

D£90000467/GAR 052,505 


UNOCAL Parachute Creek Shale Oil Environ- 
mental —— Annual Report, October 1, 1988- 


September 30, 1 
PB90-252065/GAR 051,767 


UNOCAL Parachute Creek Shale Oil Program. Environ- 
= Monitoring Plan Quarterly Report. First Quarter 
PB90-252073/GAR 051,768 


SHAPE MEMORY ALLOYS 
Development of the remote-controlled electrical resist- 
ance measurement apparatus. 
DE90777742/GAR 052,019 


SHAPE MEMORY EFFECT 
Development of the remote-controlied electrical resist- 
ance measurement apparatus. 
DE90777742/GAR 052,019 


SHAPED CHARGES 
ign of linear shaped 
DE90010192/GAR 


Revere fm a in glass. 
samen 


ros! for Automatic Design of Airfoils in Different Operat- 


N8o-20904/1/ 
N90-20994/1/GAR 050,358 


SHARED STRUCTURES 
Analysis of shared data structures for compile-time gar- 
a 051,011 


051,200 


051,718 


shaped charges using the —- . 


052,851 


pe here aedee 
90011117/GAR 


SHEAR LAYERS 


Effects of Forcing on a Single Stream Shear Layer and 
Its Parent Boundary Layer. 


October 15,1990 KW-107 





N90-21301/8/GAR 


SHEAR STRENGTH 
Fiber Pushout Test: A Three-Dimensional Finite Element 
Computational Simulation. 
N90-21131/9/GAR 
SHEAR STRESS 
Time-Dependent Shear Transfer in Cracked Reinforced 


Concrete. 

PB90-248279/GAR 050,857 
SHEEP 

U.S. Sheep Industry. 
PB90-248006/GAR 
SHEETS 

Investigation on Sheet Material of 8090 and 2091 Alumi- 

num-Lithium Alloy. 

AD-P005 926/1/GAR 051,997 

Aluminum-Lithium: Application of Plate and Sheet to 

Fighter Aircraft. 

AD-P005 935/2/GAR 050,391 
SHELLS 

of the influence of imperfections on the dynamic 
ility of tanks. 

DE90011094/GAR 053,038 
SHELLS (STRUCTURAL FORMS) 

— Formulation of a 4-Node ‘ean Shell Element with 


Rotat Ss of Fi 
N90-21411/5/GAR 053,043 


SHIELDING 
Gamma-ray and neutron leakage spectra calculated for 


unshieled reactors. 
DE90010199/GAR 052,759 


SHIELDING MATERIALS 
Thermal testing of solid neutron shielding materials. 
DE90010931/GAR 052,648 
SHIFT PROCESSES 
Low-temperature, sulfur-tolerant homogeneous catalysts 
for the water. shift reaction. Final report. 
DE90000441/GAR 051,262 
SHIGELLA DYSENTERIAE 
Snelle Detectie van het Shigella Toxine 1: Literatuurover- 
zicht en Aanzet Onderzoek (Rapid Detection of Shigella 
Toxin: Literature Survey and Experimental Approach). 
PB90-249178/GAR 052,186 
SHIP DECKS 


Deck Wetness and Extreme Motions Experiments: An In- 
vestigation into Establishing Reliable Statistics for Rare 


= 
052,789 


052,903 


051,827 


050,440 


vents. 
AD-A223 002/7/GAR 


SHIP HULLS 
International Conference on Numerical Ship Hydrodyna- 
mics (5th) Held in Hiroshima, Japan on 24-28 September 
1 


989. 
AD-A222 701/5 052,787 


Ice Impact Model Tests for Three Bow Forms of a 
Vessel. Volume 1. Short Analysis of the Test Results. 
PBS0-249954/GAR 052,795 


Full Scale Observations of Ship-ice Contact: Results from 
Tests Series Onboard IB SAMPO, Winter 1989. 
PB90-249962/GAR 052,796 


Impact of Tributyltin in Dutch Coastal Waters: An Envi- 

ronmental Problem. 

PB90-253410/GAR 051,728 
SHIP ICE INTERACTIONS 

Ice Impact Model Tests for Three Bow Forms of a 

Vessel. Volume 1. Short Analysis of the Test Results. 

PB90-249954/GAR 052,795 


Full Scale Observations of Ship-ice Contact: Results from 
Tests Series Onboard IB SAMPO, Winter 1989. 
PB90-249962/GAR 052,796 
SHIP MANEUVERING 
Modular Ship Maneuvering Models. 
PB90-250846/GAR 
SHIP PERSONNEL 
Sex Differences in Health Care Requirements Aboard 


U.S. Navy Ships. 
AD-A223 194/2/GAR 051,784 


SHIP PROPULSION REACTORS 
Experimental study on the critical heat flux in a varying 
acceleration field, (2). The measurement of critical heat 
flux under ing acceleration ga 
DE90777755/GAR 052,636 
SHIPBUILDING 
Stiffness Study of a Parallel Link Robot Crane for Ship- 


tions. 
PB90-254475 052,804 


052,798 


Gough the Labrador Sea and Sta of Belle ile na 
MIC- /GAR 288 


See pn oe. 80, I om 
ronmental Assessment and Review Panel: Final report, 


1984-89. 
MIC-90-03115/GAR 051,289 


SHIPPING CONTAINERS 
Performance Oriented Packaging Testing of Fiberboard 
Container, PPP-B-636. ™ vic 


AD-A222 748/6/GAR- 051,798 
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SHIPPINGPORT REACTOR 
Embrittlement of the Shippingport reactor neutron shield 


tank. 
DE90010464/GAR 052,755 


SHIPS 


Tests on the = of Dry Tanks in Ships. 
PB90-248923/GA\ 052,791 


Note on the Chosen Fire Endurance Test Procedure for 
GRP-Pipes on Board Ships. 
PB90-251620/GAR 052,800 


i Endurance of Glassfibre Reinforcement Plastic 


Pipes. 
PB90-251638/GAR 


SHOCK ABSORBERS 
Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 


SHOCK TUNNELS 
sc Study of the Flow Start-Up Process in Four Con- 
vergent-Divergent Nozzles. 
AD-A222 918/5/GAR 


SHOCK WAVES 
Comparison of CTH predictions with experimental armor/ 
anti-armor data for long rod penetrators in two and three 
dimensions. 
DE90009744/GAR 052,850 


ANEOS analytic equations of state for shock physics 
codes input manual. 
DE90010198/GAR 053,074 


HUGOFIT and HUGOPLOT: Computer codes for plane 
shock wave analysis with materials that have non-simple 
Hugoniots. 

DE90010284/GAR 050,791 
Trillen en Schokken Tijdens het Werk. Resultaten van de 


Inventarisatiemetingen (Vibration and Shock during Work. 
Results of the Inventory Measurements). 
050,628 


052,801 


053,045 


052,394 


PB90-250945/GAR 


Couche Limite et Couche de Choc en Ecoulement Hyper- 
sonique (Boundary and Shock Layers in Hypersonic 


Flow). 

PB90-252149/GAR 050,372 

Mesure de Pression Induite par Laser Impulsionnel, par 

Jauges Piezoelectriques PVDF et Quartz (Laser-Induced 

Shock Wave Measurement Using PVDF and Quartz Pi- 

ezoelectric Gauges). 

PB90-252230/GAR 051,794 
SHORE PROTECTION 

Cross-Shore Flow in Waves Breaking on a Beach. 

PB90-249079/GAR 052,829 
SHORELINE PROTECTION 

Detailed Project Report on Emergency —— Protec- 

tion, Section 14 Boggy Bayou, Valparaiso, F 

AD-A223 082/9/GA 050,850 
SHORES 

Detailed Project Report on Emergency Shoreline Protec- 

tion, Section 14 Bayou, vapeeee, Florida. 

AD-A223 082/9/GA\ 050,850 
SHOWER COUNTERS 

Discussions on the 

analysis system for the 


ign of the data 
L-Star detector. Foreign trip 

r , March 27-April 5, 1990. 

DE90010110/GAR 053,062 

Rad-hard electronics development program for SSC 


liquid-argon calorimeters. 
DE9001 1107/GAR 053,124 
Radiation tolerance implications for the mechanical 
ign of a scintillator calorimeter for the SSC. 
DE90011112/GAR 
SHRUBS 
Evapotranspiration studies for protective barriers: FY 
1988 status ri 
DE90011055/GAR 052,173 
SICKLE CELLS 


Cardiopulmonary Effects of Acute Stressful Exercise at 
Altitude of Individuals with Sickle Cell Trait (SCT). latins 


ing and 


052,642 


AD-A222 948/2/GAR 


SIGNAL ANALYZERS 
Regression Processi 
NOO-20081/3/GAR 7" 
SIGNAL DETECTION 
Interaction of Electromagnetic Signals with Particulate 


AD-A222 804/7/GAR 051,098 


SIGNAL DISTORTION 
Transient Signal Distortion and Coupling in Multilayer 
Multiconductor MIC Microstrips. 
AD-A222 989/6/GAR 

SIGNAL PROCESSING 
Programmable, Four-Channel, 
A Ternary Correlator. 
AD-A222 649/6/GAR 
Nonlinear Real-Time Signal Processing. 
AD-A222 889/8/GAR 051,076 
Two-Dimensional Signal Processing and Storage, and 
beens ag and Applications of Electromagnetic e- 


AD A222 eh 7/ on 050,952 


and Applications to Computational 
lutions. 


053,287 


051,159 


128-Sample, 40-Ms/s 


051,113 


Cepstrum Ar 
Fluid wets 


N90-21302/6/GAR 052,904 


Strategies for Concurrent Processing of Complex Algo- 
rithms in Data Driven Architectures. 
N90-21535/1/GAR 051,017 


SIGNAL REFLECTION 
Cepstrum Analysis and Applications to Computational 


Fluid Dynamic Solutions. 
N90-21302/6/GAR 052,904 


SIGNAL TRANSDUCTION 
CD28 Ligation in T-Cell Activation: Evidence for Two 
Signal Transduction Pathways. 
AD-A222 963/1/GAR 052,116 


SIGNS AND SYMPTOMS 
Symptoms Associated with Diarrhoeal Iliness at San 
Lazaro Hospital, Manila in 1983 and 1984. 
AD-A222 767/6/GAR 052,137 


Toxiska Symtom och Blodgiukoshalt hos Somanfoergif- 
tade Rattor (Toxic —— and Blood Glucose Levels 
in Rats Poisoned by Soman). 

PB90-256181/GAR 052,285 


Strukturen der Befunddokumentation in der Flugmedizin 
und ihre Bedeutung fuer die Automatisierung. (Structures 
in the documentation of results in aviation medicine and 
their significance for automation). 

TIB/A90-81193/GAR 052,261 


SILAGE 
Custom rates survey: Haymaking and silage making oper- 


ations, 1989. 
MIC-90-03595/GAR 050,429 


SILANES 


Numerical sti of silane combustion. 
DE90006002/GAR 


SILICA 


Cracking of sol-gel films during drying. 
DE90010821/GAR 


SILICATES 
Part 1, Synthesis and thermolysis of cyclopentadienyl and 
pentamethyicyclopentadieny! molybdenum dioxo alkox- 
ides; Part 2, Structural characterization of polysilicate in- 
termediates formed during sol-gel polymerization. 
DE90010996/GAR 050,801 


SILICON 
Infrared Study of (H,Be)-, (D,Be) and (Li,Be)- Acceptor 
Complexes in Silicon. 
AD-A222 829/4/GAR 050,775 


Application of Response Surface egy to the Op- 
timizing of the Reactive lon Etching of Polysilico: 
AD-A223 029/0/GAR ‘05 1,175 


Diagnostics of glow discharges used to produce hydroge- 
nated amorphous silicon films. Annual subcontract report, 
December 1, 1988-November 30, 1989. aouses 


050,885 


051,887 


DE90000329/GAR 
Examination of the 1-MeV equivalent silicon damage 


eri 

DE90007167/GAR 051,178 
Improved Si:As BIBIB Hybrid Arrays. 
N90-21349/7/GAR 
High-Purity Silicon Soft X-ray Sensor Arrays. 
PB90-251604/GAR 

SILICON ALLOYS 


Gefuegemorphologie und Festigkeitseigenschaften bin- 
aerer Aluminium-Silizium-Legierungen. (Structural mor- 
phology and mechanical properties of binary aluminum 


silicon alloys). 
TIB/A90-81194/GAR 052,033 
SILICON CARBIDES 


Investigation of Thermo-Mechanical Effects in Silicon 
Carbide Whisker/Al Alloy Composites. on 
051, 


051,155 


051,157 


AD-A222 635/5/GAR 


Cyclic damage zones ahead of tensile fatigue cracks in 
ceramic materials. 
DE90008372/GAR 051,877 


Fatigue crack growth in ceramic materials at ambient and 
elevated temperatures. 
DE90008418/GAR 051,878 


Fracture toughness and solid-particle erosion of ceramic- 
matrix whisker-reinforced composites. 
DE90009713/GAR 051,914 


Influence of ion implantation on the near-surface me- 
chanical properties of ceramics. 
DE90010139/GAR 051,882 


Mechanical property characterization of fiber-reinforced 
SiC matrix composites. 
DE90010257/GAR 051,915 


Electron microscopy of interfaces in silicon carbide 
whisker-reinforced alumina composites. 
DE90010439/GAR 051,916 


SiC film deposited by pulsed excimer laser ablation. 
DE90010634/GAR 053,008 


Acoustical and dynamic mechanical characterization of 
fiber-matrix interface bonds in ceramic composites. 
DE90010949/GAR 051,919 


Particle-level numerical simulation of the dynamic con- 
solidation of a metal matrix composite material. 
DE90010950/GAR 051,920 





Metal —_ \ uageameaa from dynamic consolidation of 
e900 10951/GAR 051,921 


Development of nondestructive evaluation methods and 
prediction of effects of flaws on the fracture behavior of 
structurai ceramics. 

DE90011092/GAR 051,894 


Hy ee and wear of whisker-reinforced ceramic compos- 


te bodies. 

DESooT 1313/GAR 051,979 

Mechanical property characterization of fiber-reinforced 

SiC matrix composites. 

DE90011316/GAR 051,922 

Acoustic Characterisation of an Aluminium Silicon Car- 

bide Metal Matrix Composite. 

N90-21121/0/GAR 051,923 
SILICON COATINGS 

Computational Study of the Effectiveness of Coating Ma- 

terials for KE Projectile Fins Subjected to the Combined 

Effects of Inbore and Aerodynamic Heating. 

AD-A222 595/1/GAR 050,334 
SILICON COMPOUNDS 

Polymeric Aluminasilazane Precursors for Aluminosilicon 


Nitride. 
AD-A222 755/1/GAR 050,817 


SILICON DIOXIDE 
Silicon and ~ Complexes. 
AD-A223 210/6 050,737 


Stability of Amorphous Silica Coatings for High Tempera- 
ture Service. 


N9O-21 179/8/GAR 051,951 


SILICON NITRIDES 
Fracture toughness and solid-particle erosion of ceramic- 
matrix whisker-reinforced composites. 
pom tth aga 051,914 
ve Bes ceramics. 
be 10819/GA\ 051,886 
Development of nondestructive evaluation methods and 
prediction of effects of flaws on the fracture behavior of 
structural ceramics. 
DE90011092/GAR 051,894 


Friction and wear of whisker-reinforced ceramic compos- 
ite bodies. 
DE90011313/GAR 
Microwave processing of silicon nitride. 
DE90011333/GAR 
SILICON OXIDES 
Indentation fracture of brittle materials. 
DE90010709/GAR 051,884 
Properties of films prepared from low surface area/densi- 
alumina-silica. 
E9001 1048/GAR 051,892 
SILICON SOLAR CELLS 
Diagnostics of glow discharges used to produce hydroge- 
nated amorphous silicon films. Annual subcontract report, 
December 1, 1988-November 30, 1989. 
DE90000329/GAR 051,363 
po ec of a point-contact solar cell using high- 


volume i techniques. Final report. 
DE90010330/GA 051,368 


SILICONES 
Equilibrium a of elastomeric materials in solvent 


environments. 
051,954 


051,979 


051,895 


DE90010164/GAR 


SILTS 
Frost Heave Forces on H and Pipe Piles Embedded in 
Fairbanks Silt. 
PB90-253246/GAR 050,659 
SILVER 
Covalent Effects in Molecule-Surface Charge Exchange: 
O2 ON Ag(111). 
AD-A222 676/9/GAR 050,762 
Molecular Structure of Interphases between DGEBA/ 
BTDA Adhesives and Silver Substances Using Surface- 
Enhanced Raman Scattering. 
AD-A222 750/2/GAR 051,867 
Adsorption of Incommensurate Monolayers on an Hexag- 
onal _ Lead Underpotentially Deposited on 


Silver (111). 
AD-A222 764/3/GAR 052,984 


Ambient-temperature creep failure of silver-aided diffu- 
sion between steel. 


bonds 
DE90010687/GAR 051,958 


Encoding of the Burgess metal electrical resistivity model 
into SESAME format and its adaptation to the metal 


nickel. 
DE90010816/GAR 052,013 


SILVER 109 
SDIO/1ST Ultrashort | Laser - ‘Novel Experi- 
mental Schemes for Observi Moessbauer Effect in 
Lived Nuclear | Levels pon bes Nuclear Coherent States’. 
AD- 607/4/GAR 053,046 
SILVER ADDITIONS 
Decomposition of PdSi by adding small amount of Ag. 
DE90777724/GAR 050,741 
SIMULATION 
Medical Simulation Model to Compare SAMMS Inventory 
pane, with the Average Requisition Quantity Inventory 
icy. 


KEYWORD INDEX 


AD-A223 222/1/GAR 052,355 


Aperture Taper Determination for the Half-Scale Accurate 

Antenna Reflector. 

N90-21282/0/GAR 051,110 
SIMULATION MODELS 

Statistics and Deterministic Simulation Models: Why Not. 

PB90-249319/GAR 052,0 

Input Data for Agrohydrological Simulation Models: Some 

Parameter Estimation Techniques. 

PB90-251158/GAR 052,493 
SIMULATORS 

Novel Communication Network Simulator. 

AD-A223 045/6/GAR 050,930 


Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen Input Concepts for Interaction with a Large 


Screen Cockpit jay Format. 
NO0-21008/2/GAR 050,410 
CSI Technology Validation on an LSS Ground Experiment 


Facility. 

N90-21089/9/GAR 053,234 

Lessons Learned in the Transition to Ada from Fortran at 

NASA/Goddard. 

N90-21538/5/GAR 
SINGLE EVENT UPSETS 

SEU characterization and design dependence of the 

SA3300 micropr 7 

DE90007678/GAR 050,955 
SINGLE STAGE TO ORBIT VEHICLES 

HOTOL Structures and Materials at British Aerospace, 

Warton, UK. 

N90-21001/4/GAR 053,203 
SINGLE-STRANDED DNA 

Mammalian hnRNP Complex Al and Method for Large- 

Scale Overproduction in E. Coli. 

PAT-APPL-7-250 405/GAR 052,166 
SIOUX COUNTY (IOWA) 

Health Assessment for Farmers Mutual Cooperativ 

Company, Hospers, Sioux County, lowa, Region 7. CER. 

CLIS No. 1AD022193577. 


PB90-250374/GAR 051,477 


SITE PROGRAM 
Superfund Innovative Lever wong | een Program: 
Technology Profiles, November 198: 7 
PB90-249756/GAR 051,647 
SITE SURVEYS 
ind Innovative Technology Evaluation Program: 
Technol Profiles, November 1989. 
PB90-249756/GAR 051,647 


Die Lysimeteranlage des Oesterreichischen Forschui 
zentrums Seibersdorf — of the Austrian 
search Centre Sei 
PB90-251059/GAR 051,544 
Assessment of Tentatively Identified Compounds in Su- 
perfund Samples. 
PB90-253816/GAR 051,664 
SITES 
Base Exterior Architecture Plan: Naval Ocean Systems 
Center Hawaii Laboratory, Oahu, Hawaii. 
AD-A222 632/2/GAR 052,305 
Enhanced Preliminary Assessment Report: Navajo Depot 
Activity, Bellemont, Arizona. 
AD-A223 171/0/GAR 051,738 
SKILLS 
Defining Managerial Skills. 
PB90-248675/GAR 
SKIN GRAFTS 
Dermal Penetration and Systemic Distribution of 14C-La- 
bag Vitamin E in Human Skin Grafted Athymic Nude 


ND AD22 838/5/GAR 052,262 


SLAGGING PYROLYSIS PROCESS 
Utility retrofit demonstration using TRW slagging combus- 
tor technology. Environmental Assessment. 
DE90010561/GAR 051,407 
SLAGS 
Gasification ash and slag characterization: (Task 3.5). 
Quarterly technical progress report, January-March 1988, 
and final technical report, April 1987-March 1988. 
DE90011398/GAR 051,256 
Elementsamenstelling van primaire en secundaire grond- 
stoffen. (Elemental composition of primary and secondary 


materials). 
DE90786195/GAR 
SLC DETECTORS 
Electrostatic Nao of the barrel CRID and associated 
measurements. 
DE90010182/GAR 053,072 
SLIDING FRICTION 
J nc laboratory studies of friction in TFE slide surface 
a bridge bearing. 
MiC-90-69576/GAR 050,862 
SLOPE PROTECTION 
Stability of Lined Slopes at Landfills and Surface Im- 
poundments. 
PB90-251877/GAR 050,853 


SLUDGE DISPOSAL 
Metal Recovery/Removal Using Non-Electrolytic Metal 
Recovery. 


051,020 


050,311 


051,564 


SODIUM CHANNELS 


PB90-250150/GAR 


SLUDGES 
Einbetten von SBR-Feedkiaerschiamm in Aluminiumie- 
gierungen. Abschlussbericht. (Embedding of SBR feed 


Sludge in aluminium ali Final report). 
TIB/B90-81208/GAR - 052,691 


SMALL BUSINESSES 
Sui of student attitudes on entrepreneurship and 
per an epr ip 
MIC-90-03150/GAR 050,675 


Cost and Impact of Federal Regulation on Small versus 
Large Business Retirement Plans: Executive Summary. 
PB90-250465/GAR 050,709 
Cost and impact of Federal Regulation on Small versus 
Business Retirement Plans: Final Report. 
PB90-250473/GAR 050,710 
SMALL COMMUNITIES 
Radon Removal Techniques for Small Community Public 


Water 
051,497 


051,650 


Supplies. 
PB90-257809/GAR 


SMALL SYSTEMS 
Niche market assessment for a small-scale western oil 


shale project. 

DE90000413/GAR 
SMELL 

Evidence for Chemoreception in Squid Olfactory o- 

AD-A222 648/8/GAR 052,109 
SMELTING 


Fiscal year 1989 annual report for the Sensors Develop- 
ment Program: Inert Electrodes Program. 
DE90010281/GAR 052,007 


Alsi for direct steelmaki 
DE90010953/GAR ” 
SMOKING 

Summary of the New Brunswick heart health survey 


— 
MIC-90-03194/GAR 051,778 


SOCIAL ANTHROPOLOGY 

Perspective Study of Sub-Saharan Africa. 

ituti and Socio-political Issues. 
050,689 


051,338 


051,959 


Long-Term 
Volume 3. | 
PB90-249418/GAR 
SOCIAL PSYCHOLOGY 
Risk Factors for Upper Respiratory infec- 
tions: Effects of Upper Respiratory Iliness on Academic 
Performance in U.S. Navy Basic Training. 
AD-A223 190/0/GAR 052,142 


——, Risk Factors for Upper Respiratory Infec- 
tions between 


as a Mediator of Associations 
pow and Upper Respiratory Iliness. 
AD-A223 192/6/GAR 052,143 
Detection: Overview of Historical, Societal, and Technical 
Issues. 
PB90-254459 050,720 


SOCIAL REFORMS 
Columbia: Social Programs for the Alleviation of ——, 
PB90-248832/GAR 050,608 
SOCIETIES 
Societal Values and Their Effect upon the Military. 
AD-A222 896/3/GAR 052,398 
SOCIOECONOMIC CONDITIONS 
Columbia: Social Programs for the Alleviation of "ae 
PB90-248832/GAR 
Long-Term Perspective Study of aimners 1 
Volume 3. Institutional and Socio-political Issues. 
PB90-249418/GAR 
SOCIOECONOMIC FACTORS 
Solvent extraction of southern US tar sands. Final report. 
DE90000464/GAR 052,504 
soD 
Automated Assays for Superoxide Dismutase, Catalase, 


Glutathione Peroxidase, and Glutathione Reductase Ac- 

tivity. 

AD-A222 784/1 052,112 
SODIUM 

Dynamics of Micellar Oligomeric and Monomeric Sodium 

10-Undecenoate. 

AD-A222 570/4/GAR 050,750 
SODIUM ATOMS 

NaHCO3: A Source of Na Atoms for Sudden Sodium 

Lay a 

ADAD22 579/5/GAR 050,531 
SODIUM AZIDES 

pee ow Asisted Alkylations of Sodium Nitrocyanamide 

AD Ame oe CO AIGAR 050,724 
SODIUM BICARBONATE 

NaHCO3: A Source of Na Atoms for Sudden Sodium 

AD-A222 579/5/GAR 050,531 


SODIUM CHANNELS 
Cultures de Cellules Neuronales et Gliales: Systeme 
Modele dans |’Etude de pg sees des Canaux Na 
Voltage-Dependants et des Recepteurs Choli 
Muscariniques (Neuronal and Glial Cell Cultures: A 
System for "or Studying Expression of Na Voltage-Depend- 
ent Canals and Muscarinic Cholinergic Receptors). 


October 15, 1990 


050,689 


KW-109 





PB90-252214/GAR 
SODIUM CHLORIDE 
Neuroendocrine Responses to Hypertonic Saline/Dextran 


Resuscitation. 
AD-A223 184/3/GAR 052,121 


SODIUM SULFATES 
Special Wasteform Lysimeter Program wasteform charac- 


teristics. 
DE90011302/GAR 051,533 


SOFTWARE 
PDQ Access (for Microcomputers). 
PB90-502725/GAR 

SOFTWARE voy nll 
Expert System in meg Using Structured 
poe oy yr roctnigue (SADT). bes 
AD- 022/5/ 050,973 


Identification of well Failure Regions. 
AD-A223 058/9/GAR 


Knowledge Based Quality Assurance Tools. 
AD-A223 064/7/GAR 050,975 


—_ Ne Partitioning and Optimizing SISAL Compiler. Re- 


DES001 (0679/GAR 051,006 


Maintenance = Reuse-Oriented Software Development. 
N90-21531/0/GAR 051,014 


—— Automated for a Software Manage- 
into the TAME System. 
N9O-21 532/8/GAR 051,015 


——— ere of Software Engineering Labora- 


tory Lit 
N9O-2153¢ 36/9) 9/GAR 051,018 


Collected Software Engineering Papers, Volume 7. 
N90-21537/7/GAR 051,019 


Lessons Learned in the Transition to Ada from Fortran at 
Goddard. 


NASA/' 4 
N90-21538/5/GAR 051,020 
Testing of a Production Ada (Trademark) Project: 


Gi ; 
N90-21541/9/GAR 050,366 
Evolution of Ada Technology in the Flight Dynamics 
Area: Design Phase is. 
N90-21542/7/GAR 050,367 
Implementation of a Production Ada Project: The Grody 


Study. 
N90-21544/3/GAR 050,369 
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poe Lime-Rich Coniferous Forest Soil. (I) Raaeee 
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SOIL CONTAMINATION 
Analysis of Soil Samples for Chemical Warfare Agents: 
= Contribution to a Multinational Round Bobin 


Exercise. 
AD- 809/6/GAR 050,712 
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Land Subsidence and Soil Ripening. 
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90-03311/GAR 052,588 


a van Chloorfenolen in de Bodem (Biodegra- 
of Chliorophenols in Soil). 
pagd 248949/GaH 


en Omzetti van Chloor- 


PB90-249046/GAR 


Sess at Backstoppii Visit to the National 
Soil Service Project, Tanga, Tieastia, September/Octo- 


og 1989. 
PB90-251166/GAR 052,596 
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waste st Area 6 soil/groundwater systems. 
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on euamaaaeel Test Facility: Second year (FY 1989) test 
results. 

DE90010859/GAR 051,517 
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DE90011418/GAR 051,534 


Soils of the Flin Flon area. 
MIC-90-03415/GAR 


Soils of the Plum Lakes Project. 
MIC-90-03417/GAR 


Soil powers yh g a Manitoba. 
MIC-90-03443/G, 


entrar i de kage 
ise mage’ 
Do Para _ (Monitori 
Projects Through Visual/Digi 
Imagery South of Para State). 
N90-21442/0/GAR 


Radon Concentration over the Brazilian Amazon Basin 
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1989. = Issue: On Solar Thermal Electric Genera- 


tion S' 
051,382 


051,367 


yster 
PB90-250648/ GAR 


SOLAR RADIATION 
Studie naar het daglicht in Nederland. Validatie van de 
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AD-A222 612/4/GAR 050,534 


SOLAR WATER HEATERS 
Optimalisering Zonnevang zonneboilersysteem. (Optimi- 
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AD-A223 068/8/GAR 051,312 
SOLID MECHANICS 
Compact Scheme for Systems of Equations Applied to 
Fundamental Problems of Mechanics of Continua. 
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stoffen. (Elemental composition of primary and secondary 


materials). 
DE90786195/GAR 051,564 
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Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 
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Stressed Ge:Ga Photoconductors for Space-Based As- 
tronomy. (Is There Life Beyond 120 Micron). 
N90-21315/8/GAR 051,133 
SPACEBORNE DETECTORS 
Characteristics of Pushbroom Scanning Type Radiometer 
Utilizi Sensors. 


inear 
PB90-255779/GAR 051,105 


SPACEBORNE EXPERIMENTS 
Spaceborne Optical Interferometer: The JPL Csi Mission 


Focus. 
N90-21063/4/GAR 053,264 


SPACEBORNE LASERS 
Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 
SPACEBORNE TELESCOPES 
Requirements of IR Space Astronomy. 
N90-21314/1/GAR 
SPACECRAFT COMMUNICATION 
Technical Considerations eS se of a Geosta- 
Operational Environmental Satellite (GOES) to 
Support the PEACESAT Network on an Interim Basis. 
PB90-253261/GAR 050,940 
SPACECRAFT CONSTRUCTION MATERIALS 
HOTOL Structures and Materials at British Aerospace, 


Warton, UK. 
N90-21001/4/GAR 053,203 
Ultrasonic and Radiographic Evaluation of Advanced 


Aer Materials: Ceramic Composites. 
N90-21401/6/GAR 053,230 


SPACECRAFT DESIGN 
— Space Shuttle, Space Science, and Space 
N90-21050/1/GAR 053,200 


Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 
SPACECRAFT MANEUVERS 
Suboptimal and Hybrid Numerical Solution Schemes for 
Orbit Transfer Manoeuvres. 
053,245 


053,249 


053,249 


050,519 


053,249 


NS0-21054/3/GAR 


SPACECRAFT NUCLEAR PROPULSION 
Trajectory Optimization of a Bimodal Nuclear Powered 


icecraft to Mars. 
AD-A222 974/8/GAR 053,242 


SPACECRAFT POWER SUPPLIES 
TFE Verification a. Semiannual report for the 


a ~ } September 30, 1989. 
E90008227/GAR 052,634 
Radiation hardening of a high voltage IC technology 


= ). 
E90008345/GAR 051,181 
Assembly of ae power systems at Westi 

house Hanford Compa vel 
DE90010851/GAR 052,635 
Comparative Study of Electric Power Distribution Systems 
for Spacecraft. 
N90-21113/7/GAR 053,257 


Recent one a Loss-Understanding Results. 
N90-21114/5/GAI 050,917 


Recent Results from Advanced Research on Space Solar 
Cells at NASA. 
N90-21274/7/GAR 051,380 


Peeled Film GaAs Solar Cells for Space Power. 
N90-21287/9/GAR 051,381 


Small Business Innovation Research. Abstracts of Com- 
ted 1987 Phase 1 Projects. 
90-21681/3/GAR 050,328 
SPACECRAFT PROPULSION 
Radiological Assessment of Nuclear Power and Propul- 
sion Operations Near Space Station Freedom. 
N90-21108/7/GAR 053,240 


Small Business Innovation Research. Abstracts of 1988 


Phase 1 Awards. 
N90-21680/5/GAR 050,327 


Smail Business Innovation Research. Abstracts of Com- 
ted 1987 Phase 1 Projects. 
90-21681/3/GAR 050,328 


SPACECRAFT STRUCTURES 
Pacoss vege te 9 Status and Results. 
N90-21065/9/GAR 053,207 


Global Nonlinear Optimization of Spacecraft Protective 


Structures in. 
N90-21095/6/GAR 053,225 


SPACECRAFT TRAJECTORIES 
Optimal Trajectories for the Aeroassisted Flight Experi- 
ment. Part 3: Formulation, Results, and Analysis. 
N90-21051/9/GAR 053,244 


SPACECREWS 
Radi Assessment of Nuclear Power and Propul- 
sion tions Near Space Station Freedom. 
N90-21108/7/GAR 053,240 


SPACING 


Relationship of Fuel Size and cing to Combustion 
Characteristics of Laboratory Fuel Cribs. 
PB90-251992/GAR 052,427 


SPATIAL DISTRIBUTION 
Multiscaling Properties of Spatial Rainfall and River Flow 


Distri . 
AD-A222 992/0/GAR 


052,479 


Analysis and ame of Spatial Data Proposal of a 
System for CBERS. 

N90-21445/3/GAR 052,573 
SPECIFICATIONS 

Lists and Associative Functions in Algebraic Specifica- 

tions: Semantics and Implementation. 

PB90-251695/GAR 051,034 
SPECKLE INTERFEROMETRY 

Preliminary Results on Two-Dimensional Interferometry of 


HL Tau. 
N90-21335/6/GAR 050,523 
SPECTRAL DETERMINATION 


Calcul d’Ecoulements Incompressibles Visqueux Biomen- 
sionnels Instationnaires par Methode Spectrale (Compu- 
tation of Two-Dimensional, Unsteady Viscous Incom- 


pone 6 sing Spectral Techniques). 
90-252202/GAR © 


SPECTROMETERS 
General Data Processing Station for Modern Spectrom- 


eters. 
AD-A223 202/3/GAR 050,829 
Sa and Status of the Detector Block for the ISO- 


N90-21941 /4/GAR 051,150 


1SO/LWS: Detector Status. 

N90-21343/0/GAR 
SPECTRORADIOMETERS 

Characteristics of Pushbroom Scanning Type Radiometer 

Utilizing Linear Sensors. 

PB90-255779/GAR 051,105 
SPECTROSCOPY 

Chemica! Structure and Kinetics at Liquid/Solid Inter- 


faces. 
AD-A222 766/8/GAR 050,769 


Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening Pol ition of 1-Sila- 
7 4 Be taC and 20es An of Poly(1-Sila-cis-pent- 
-ene) a Spectroscopy. 

AD- 236/1/GAR 050,835 


SPECTRUM ANALYSIS 
peg 4 of lons and Their Clusters. 
AD-A223 109,/0/GAR 050,784 


Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 
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SPEECH RECOGNITION 
— ——— in Variable Frame Rate Analysis for 
be nition. 
A222 619/9/GAR 050,946 
Evaluation of Speech Recognizers for Use in Advanced 
— Helicopter Crew Station Research and Develop- 


AD-A223 239/5/GAR 050,402 


sce. saa of Air hagas arn Technology at the 
lassachusetts Institute of Technology, 1988-1989. 
NSO-20900/2/GAR 153,278 


Automatic Speech Recognition in Air Traffic Control. 
N90-20923/0/GAR 053,279 
SPENT FUEL CASKS 


Executive summary: Reactor critical benchmark calcula- 
tions for burnup credit applications. pagan 


DE90010315/GAR 
Thermal testing of solid neutron shielding materials. 


DE90010931/GAR 052,648 


Scale model simulation of impact of a rail locomotive 

coupler on the irradiated fuel transportation cask. 

MIC-90-03515/GAR 052,685 
SPENT FUEL ELEMENTS 


pee. position-sensitive fission chamber for 
ity measurement of spent fuel. 
DE90010440/GAR 052,640 
SPENT FUEL STORAGE 
er. of ne cladding degradation under reposi- 


E0001 1467) 1467/GAR 051,535 
SPENT FUELS 
Pinned yr ve Project: nny shaft liner design cri- 


leria methodology gui 
DE90010168/GAR 052,653 


Monitored retrievable storage facility site screening and 
evaluation report. Volume 1. 
DE90010696/GAR 052,665 





Monitored retrievable storage facility site screening and 
evaluation report. Volume 2. ” - 
DE90010697/GAR 052,666 


Monitored Retrievable Ly a facility site screening and 
evaluation report. Volume 3. 
DE90010698/GAR 052,667 


SPENT REACTOR FUELS 
Scale model simulation of impact of a rail locomotive 
Zama ae. nas 


MIC-90-03515/GAR 
Assessment of the iron-based, stressed-shell container. 
MIC-90-03534/GAR 052,687 


pa yer em gone Man totype titanium diffusion bond 
final closure weld: weld: Final rey 

MIC-90-03535/GAR 052,688 
SPILL PREVENTION CONTROL AND COUNTERMEASURE 
SYSTEM 


Fao or of A Under the Federal Water Pollu- 
tion Act ( A) Which Are Applicable to the 
Superfund Pr q 
PB90-249574/GAR 


051,715 
SPIN 


Hi spin metry in one and two dimensions, (2 
BOTTPTOSIGAR OB 151 


SPIN STATES 

P ~ — Study of Stretched-Spin States in 

bes0-251562/GAR 053,180 
SPINORS 

Variational Bounds in Dirac-Fock Basis Set Expansion 

Calculations. 

AD-A222 792/4/GAR 050,771 
SPIRILLACEAE 

Genomic Organization and Expression of Campylobacter 


Flagellin Genes. 
AD-A222 968/0/GAR 052,162 
SPIRO COMPOUNDS 


Spiro-Fused Conducting Polymers for Molecular Electron- 


Ics. 
AD-A222 718/9/GAR 050,815 


SPLINES 
Nnooee Modeling She nee (MARS) Using Multivariate 
ression Splines 
AD-A222 2 18 /6/GAR 052,092 


Internal Rotor Friction Instability. 
N90-21395/0/GAR 


SPRAYED COATINGS 
Fundamental Study ‘oo mand Neeeties (Report 2) Ther- 
mal ing of Pure Ti 
PB90-2 9/GAR 051,902 
SPRAYS 


Spray combustion modeling and evaluation. Annual sum- 
report CY 1989. 
050,894 


mary 
DE90010058/GAR 

Parametric ye of electrostatically charged sprays. 
DE90010580/GAR 050,797 


SPREAD SPECTRUM 
im Communications in Non-Gaussian 


nels. 
AD-A222 886/4/' a 050,926 
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Direct: ‘ead Spectrum System. 
AD-A223 021 prt 


Novel Communication Network Simulator. 
AD-A223 045/6/GAR 

SPREADSHEETS 
pana - A Full-Scale, Scrollable APL2 Spreadsheet 


Output Editor 
i ‘A222 712/2/GAR 050,967 
SPROUT INHIBITION 
Sprout inhibition and change in organic components of 


pea yaa I GAR = 050,507 


SPRUCES 
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SPUTTERING 
Formation of Dielectric Thin Films Using Laser Sputter- 


ing. 
P890-251521/GAR 051,191 


sQuiD 
Evidence for Chemoreception in Squid Olfactory 
AD-A222 648/8/GAR 8 100 
SQUID DEVICES 
Computer-Oriented, Multichannel, Direct-Current, Super- 
conducting Quantum Interference Device. 
AD-A222 /3/GAR 051,112 
ST. GEORGES BANK 
Primary production on Georges Bank, August 1988. 
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ST. LAWRENCE RIVER 


St. Lawrence A 
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STABILITY 


Stable Markov Processes. 
AD-A222 863/3/GAR 052,098 
Stability of Lined Slopes at Landfills and Surface Im- 


PB90-251877/GAR 050,853 


STABILIZERS (FLUID DYNAMICS) 
Manta: od RPV Ang a Forces and Mo- 


N90-20071/9/GAt 

N90-20971/9/G R 050,393 
STABLE ISOTOPES 

Stable pe sales: Mound customer and shipment 

summaries, 1988. 

DE90008229/GAR 052,629 


STACKING 
Lightweight Solid Polymer Electrolyte Fuel Cell with Stack 
Power Density of 3 kW/Ib (7kW/kg). 
AD-A223 068/8/GAR 051,312 
STAGED COMBUSTION 
— retrofit demonstration using TRW slagging combus- 
Assessment. 


i eee Environmental 
DE90010561/GAR 051,407 


STAINED GLASS 
Army Science and Technology Fellowship: Physics of 


Materials. 

AD-A223 053/0/GAR 051,901 
STAINLESS STEEL-304 

Ambient-temperature creep failure of silver-aided diffu- 

sion bonds between steel. 

DE90010687/GAR 051,958 
STAINLESS STEEL-304L 
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STAINLESS STEEL-316 


iquation cracking behavior in newly developed lean 
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STAINLESS STEELS 
Irradiation assisted stress corrosion cracking. Foreign trip 
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Decontamination impacts on solidification and waste dis- 
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Fluidized bed combustion of low-rank coals: (Task 4.1). 
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— =~ Grain Boundary 
Fane bas tion of AISI 304 Stainless Steel. 
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luctuations Associated — Localised Corrosion: 
Mechanistic Studies of the Early Si of Pitting and 
Stress Corrosion Cracking of Stainless Steel. 
N90-21159/0/GAR 051,949 


Mathematical Modelling of Intergranular Attack in Stain- 
Steels: A Preliminary Study. 
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On-Line Assessment of Weld Quality Using Ultrasonics. 
N90-21398/4/GAR 051,797 
STANDARD INDUSTRIAL CLASSIFICATION 
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Industrial Machinery and Equipment. Industries 3561, 
3562, 3563, 3564, 3565, 3566, 3567, 3568, and 3569. 

PB90-246901/GAR 051,857 


STANDARD REFERENCE MATERIALS 
NBS Standard Reference Materials for Validating Deter- 
— of Micronutrients and Toxic Substances in 
PB90-254368 050,510 
STANDARDIZATION 


and Lexis of the Specification Language Z. 
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Portable Courseware Architecture. 
AD-A222 797/3/GAR 050,969 


Ada 9X Project Report: Ada 9X Revision Issues. Release 
z 

AD-A223 166/0/GAR 050,994 
et Danae Sie The Need to Use a Stand- 


ardized 
AD-A223 193/4/GAI 052,144 


STANDARDS 
Primary Standards Laboratory report: 2nd half 1989. 
DE90010298/GAR 051,385 


feree & Standard for the Exchange of Product 
Data to Represent Two-Dimensional Apparel Pattern 
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STANDARDS COMPLIANCE 


PB90-247438/GAR 
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PBSO- 
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Form for STEP: National PDES Testbed. 
/GAR 051,818 
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AFLC ECAMP experience: How it was done and lessons 
learned. 


DE90010099/GAR 051,741 


Tiger Team assessment of the Pinellas Plant. 
:90010294/GAR 051,743 


Environmental compliance process at New York FUSRAP 


DE90011182/GAR 052,676 


Best Demonstrated Available Mg omy (BDAT) —- 
jorinated Aliphatics | FO2S volume . 
PB90234987/GAR 051,592 


Treatment Standards for Nonwastewater and Wastewater 
Forms of K044, K045, and K047. Volume 2. 
PB90-234295/GAR 051,593 


Best Demonstrated Available Meare (BDAT) Back- 
amare for U and P Wastes and Multisource 
Volume D. Reactive U and P Wastewaters 
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PB90-234303/GAR 051,594 
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and Multi-Source 
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eachate (F039). Volume A. ‘wae | Forms of Or- 
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Standards. 
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Best Demonstrated Available ae § (BDAT) Back- 
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Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume E. Gaseous U and P Wastes. 
PB90-234469/GAR 051,610 
STANDING WAVES 
Probing Interfacial Structure and Composition with X-Ray 
Standing Waves. 
AD-, 071/2/GAR 050,782 
STANFORD LINEAR ACCELERATOR CENTER 
SLAC site geology, ground motion and some effects of 
the October 17, 1989 earthquake. 
DE90010334/GAR 052,443 
Computing pe data handling recent experiences at Fer- 
milab and SLA\ 
DE90011480/GAR 053,145 


STANFORD LINEAR COLLIDER 


Bunch —— in the SLC damping rings. 
DE900101 s/GAR stig 053,065 


Detector background conditions at linear colliders. 

DE90010175/GAR 053,066 

Datum definition problems in accelerator alignment. 

DE90010311/GAR 053,080 
STATE GOVERNMENT 

Involvement of Superfund org Managers in Super- 

fund Response Agreement Audits. 

PB90-249731/GAI 051,645 

Blameless Contamination: New State se Regulat- 

| Liability for Itural Chemicals in Groundwater. 

}90-256629/GAR 050,589 

STATIC LOADS 

Fracture Toughness and Crack Growth of Zerodur. 

N90-21187/1/GAR 051,897 
STATIC TESTS 

Technical Evaluation Motor No. 5 (TEM-5). 

N90-21117/8/GAR 050,922 

Static and Fatigue Strength of an Adhesive Bonded 

CFRP Butt-Strap Joint. The Effects of Stacking Sequence 

and Temperature. 

PB90-247008/GAR 051,831 
STATIONARY PROCESSES 

Correlation Structure of Stationary Bilinear Processes. 

PB90-249251/GAR 052,101 
STATISTICAL ANALYSIS 

Reversed Residuals in Autoregressive Time Series Analy- 


SIS. 
AD-A222 711/4/GAR 052,093 


Statistical Treatment of Slow Strain Rate Data for As- 
sessment of Hydrogen Embrittlement in Low Alloy High 


Strength Steel. 

AD-A222 732/0/GAR 051,939 
Review and Statistical Analysis of the Ultrasonic Velocity 
Method for Estimating the Porosity Fraction in Polycrys- 
talline Materials. 
N90-21402/4/GAR 051,898 
Projeto Canasate: Sensoriamento Remoto Aplicado AO 
Levantamento DA Cultura Canavieira (Project Canasate: 
Remote Sensing Applied to Sugar Cane Crop ~—at 
N90-21446/1/GAR 
Avaliacao Do Desempenho DOS Dados iieiceenel NA 
Estimativa de Largura de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of 
Fluvial Channel Width). 

N90-21463/6/GAR 052,581 
History of the Section on Statistics and the Environment. 
PB90-254756 051,770 

STATISTICAL DATA 

Forest Statistics for Southwest-North Alabama Counties, 


1990. 
PB90-253212/GAR 052,429 


STATISTICAL DISTRIBUTIONS 
Basis for ‘Peaks Over Threshold’ Modeling. 
AD-A222 571/2/GAR 
STATISTICAL MODELS 
Physics of cellular automata and coherence and chaos in 
classical, many-body dynamical systems. Progress report, 
March 1989-Present. 
DE90010627/GAR 052,891 
STATISTICAL PROCESSES 


Book Review, on ‘Correlation Theory of stationary and 
Random Functions’. 
AD-A222 646/2/GAR 052,090 


Variance Reduction for Quantile Estimates in Simulations 
Via Nonlinear Controls. 
AD-A222 653/8/GAR 052,091 


STATISTICS 
Robustness, Diagnostics, Computing and Graphics in 
AD-A222 prastesieatell 052,100 


Itural statistics, 1990. 
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Nova Scotia 

MIC-90-03181 
STEADY FLOW 

Ultra-Sharp Nonoscillatory Convection Schemes for High- 

Speed Steady Multidimensional Flow. 

N90-21570/8/GAR 052,909 
STEAM GENERATORS 

Steam Generator Tube Integrity Program/Steam Genera- 

tor Group Project. 
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050,420 


KEYWORD INDEX 
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STEAM INJECTION 
Characterization of steam foam surfactants through one- 
dimensional — experiments. 
DE90000235/GA' 052,499 
Semianalytical thermal model for linear steam drive. 
DE90000237/GAR 52,500 


Development of effective gas solvents including carbon 
dioxide for the improved recovery of West Sak oil. Final 


De90000241 /GAR 052,503 


STEAM POWER PLANTS 
— TGS aquatic studies, 1981 to 1988, Il: Water 


mistry. 
MIC-90-09529/GAR 052,175 


Metallurgical investi: —' of main steam line weldment 
cracking, Lakeview 
MIC-90-03531 NEAR 051,223 


STEEL-CR12MOV 
Strukturmechanische Untersuchungen am 12% Cr-Stahl 
X 18CrMoVNb 12 1 (1.4914) im fluessigen Pb-17Li-Eutek- 
tikum. (Structural mechanical studies on the 12% Cr-steel 
X 18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eutecti- 


cum). 
TIB/B90-81203/GAR 051,967 


STEEL-MNNIMO 
Versuche zur Schaffung einer Datenstruktur fuer die ine- 
lastische Berechnung von ete ne n in thermisch 
belasteten Komponenten. Abschlu it. (Experiments 
for establishing a data pool for inelastic ‘calculation of 
creep processes in components under thermal stress. 


Final report). 
TIB/B90-81207/GAR 051,968 


STEEL-NIMOCR 
Versuche zur Schaffung einer Datenstruktur fuer die ine- 
lastische Berechnung von Kriechvor os % in thermisch 
belasteten Komponenten. Abschluss! it. (Experiments 
for establishing a data pool for inelastic ‘calculation of 
creep processes in components under thermal stress. 


Final report). 
051,968 
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port) 
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STEELMAKING 
AISI program for direct steelmaking. 
DE90010953/GAR 

STEELS 
Alsi a for direct steelmaking. 
DE90010953/GAR 051,959 


Three-Dimensional Elastic-Plastic Analysis of Shallow 
Cracks in Single-Edge-Crack-Tension Specimens. 
N90-21130/1/GAR 51,965 


Diaphragm Effect of Trapezoidally Profiled Steel Sheets: 
— Research into the Influence of Force Appli- 
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STELLAR FLARES 
Flare Stars at Radio Wavelengths. 
N90-21719/1/GAR 

STELLAR MASS 
Discovery of Low Mass Objects in Taurus. 
N90-21329/9/GAR 

STEP STANDARD 


NIST SQL Database Loader: STEP Working Form to 
SQL. National PDES Testbed Report Series. 
PB90-256868/GAR 051,061 
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051,959 


051,966 
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050,514 


Extending the Standard for the Exchange of Product 
Data to Represent Two-Dimensional Apparel Pattern 


Pieces. 

PB90-247438/GAR 051,817 
STEREOSCOPIC DISPLAY SYSTEMS 

3D Displays for Battle Management. 

AD-A223 142/1/GAR 
STIBAINDOLE 

Synthesis and Structure of Stibaindoles. 

AD-A222 990/4/GAR 
STIELTJES INTEGRATION 

Stieltjes Integration and Stochastic Calculus with Respect 

to Self-Affine Functions. 

PB90-250812/GAR 052,063 
STIFFNESS 

Stiffness Study of a Parallel Link Robot Crane for Ship- 

building Applications. 

PB90-254475 052,804 
STIRLING ENGINES 

Recent Stirling —_ Loss-Understanding Results. 

N90-21114/5/GAI 050,917 
STOCHASTIC CALCULUS 

Stieltjes Integration and Stochastic Calculus with Respect 

to Self-Affine Functions. 

PB90-250812/GAR 052,063 
STOCHASTIC CONTROL 

Bayesian Estimation for Decision-Directed Stochastic 


Control. 
PB90-253568/GAR 051,059 


STOCHASTIC PROCESSES 
Dichotomies for Certain Product Measures and Stable 
Processes. 
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Martingale Representation and the Malliavin Calculus. 
AD-A222 576/1/GAR 052,087 


Evaluation of a Decomposition Approach for Real-Time 
ye cer ooy sing a Stochastic Model. 
AD-A222 726/2/GAR 052,075 


Prediction Theory of Two-Parameter Stationary Random 


Fields. 
AD-A222 770/0/GAR 052,094 
Direct Solutions of Kolmogorov’s Equations by Stochastic 


Flows. 
AD-A222 864/1/GAR 052,099 
Application of Stochastic Robustness to Aircraft Control 


Systems. 
N90-20936/2/GAR 050,404 


Stochastic Robustness of Linear Control! Systems. 
N90-20941/2/GAR 050,409 


STOCKPILES 
National Defense Stockpile Program. Phase 1. Develop- 
ment and Analyses. 
AD-A222 738/7/GAR 052,317 


Menghoopsystemen. (Stockpile systems). 
DE90786185/GAR 
STOICHIOMETRY 


Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 
phase behaviour and stoichiometry. 
DE90767905/GAR 053,022 


STORAGE FACILITIES 


Monitored retrievable storage facility site screening and 
evaluation report. Volume 1. 
DE90010696/GAR 052,665 


Monitored retrievable storage facility site screening and 
evaluation report. Volume 2. 
052,666 


051,287 


DE90010697/GAR 


Monitored Retrievable Storage facility site screening and 
evaluation report. Volume 3. 
DE90010698/GAR 052,667 


183-H solar evaporation basins closure/post-closure 
plan. Revision 2. 
DE90011105/GAR 051,560 


STORAGE TANKS 


Testing of Flame Screens and Flame Arresters as De- 
vices Designed to Prevent the Passage of Flame (DPPF) 
into Tanks Containing Flammable Atmospheres Accord- 
ing to an IMO Standard. 

AD-A222 566/2/GAR 050,877 


STORM SEWERS 
ey of Storm and Combined Sewer Pollution 
Control R and D Program Documents. 
PB90-255670/GAR 051,731 


STORM SURGES 
Chaostheorie en Frequentie- Verdelingen van Stormvioe- 
den en Rivierafvoeren (Theory of Chaos in Relation to 
Frequency Distribution of Storm Surges and River Dis- 


charges). 

PB90-253402/GAR 050,855 
STORM TRACKS 

Effect of a Doubling of Atmospheric CO2 on the Storm- 


tracks in the Climate of a General Circulation Model. 
PB90-249186/GAR 150, 562 


STORM WATER RUNOFF 
Pollutant Loadings and Impacts from + Storm- 
water Runoff. Volume 2. Users Guide for Interactive 
Computer Implementation of Design Procedure. 
PB90-257544/GAR 051,732 


Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 1. Design Procedure. 
PB90-257551/GAR 051,733 


Pollutant re a and Impacts from Highway Storm- 
water Runoff. Volume 3. Analytical Investigation and Re- 
search Report. 

PB90-257569/GAR 051,734 


Pollutant Loadings and Impacts from Highway Storm- 
water Runoff. Volume 4. Research Report Data Appen- 


dix. 
PB90-257577/GAR 


STORMS 
SBEACH: Numerical Model for Simulatin: 
Beach Change. Report 2. Numerical 
Model Tests. 
AD-A222 824/5/GAR 


Time Distribution of Heavy Rainstorms in Illinois. 
PB90-253253/GAR 


STRAIN ENERGY RELEASE RATE 
Combined Effect of Matrix Cracking and Stress-Free 


E on Delamination. 
-21126/9/GAR 051,927 


STRAIN MEASUREMENT 
CANMET strain monitors for hard rock: Description, in- 
Stallation, analysis. 
MIC-90-03371/GAR 052,461 


Strain and Dynamic Measurements naps ead Optic 
Sensors Embedded into Graphite/Epoxy T 
N90-21090/7/GAR 051,131 


051,735 


Storm-induced 
ormulation and 


052,819 


50,563 





STRAIN RATE . 
Statistical Treatment of Slow Strain Rate Data for As- 
sessment of Hydrogen Embrittlement in Low Alloy High 


Steel. 
AD ASaD 732/0/GAR 051,939 


STRATEGIC MATERIALS 
National Defense Stockpile Program. Phase 1. Develop- 


ment and on. 
AD-A222 738/7/GAR 052,317 
STRATEGIC PETROLEUM RESERVE 


Annual technical report for the onshore environmental 
baseline characterization. 
DE90011029/GAR 051,358 


STRATEGY 
Pacific Area Coordination and Security. 
AD-A222 867/4/GAR 050,592 


Forei Strategies: Are Our Hands Tied. 
AD-Az22 930/0/GAR ais 052,399 


STRATIGRAPHY 
Current research, E: Cordillera and Pacific in. 
MIC-00-08550/GAR be, 


STRAW 
PAH i roeg fra halmkedler. Forundersoegelse. (Poly aro- 
_ Sineeteanen in flue gas from straw- rea iam 
DEOOTS1SeN/GAR 
STREAM FLOW 
Manitoba river forecast development. Volume 1: Phase |, 
planning and design - Volume 2: Phase Ii, application 
and evaluation. 
MIC-90-03441/GAR 052,488 
"ie 


aioe Lente ont ser, ue from Highway Storm- 
oa Runoff. monroe Me 2 for Interactive 
"051,732 


PROD 2S7S4N/GAR 
Pollutant on Impacts from Highway Storm- 
1. Design Procedure. 
051,733 


water Runoff. Vi 

PB90-257551/GAR 

Pollutant eg and Impacts from Highway Storm- 
water Runoff. Volume 3. Analytical Investigation and Re- 
search Report. 

eenhaanntpeasiabat 051,734 


Pollutant and Impacts from Highway Storm- 
_—— Volume 4. Research Report Data Appen- 


PB90-257577/GAR 051,735 
STRESS ANALYSIS 


051,428 


Micromechanics Analysis of Space Simulated Thermal 
Deformations and Stresses in Continuous Fiber Rein- 


forced —————. 
N90-21140/0/GAR 051,931 


Diaphragm Effect of Trapezoidally Profiled Steel Sheets: 
Experimental Research into the Influence of Force Appli- 


cation. 
PB90-249327/GAR 051,966 


STRESS CONCENTRATION 
Modei bso oyay of Subsoil Stress Distribution and 
Compaction Due to Field Traffic. 
PB90-252859/GAR 052,599 
STRESS CORROSION 
Corrosion and Stress Corrosion of Aluminum-Lithium 


Al 
AD PO05 925/3/GAR 051,943 


Pressure history of ine. 
MIC-90-03376/GAR ee 


STRESS CORROSION CRACKING 
Stem of 
na the / 
N90-21157/4/GAR 


Current Fluctuations Associated with Localised Corrosion: 
Mechanistic Studies of the Early S of Pitting and 
of Stainless Steel. 

051,949 


053,306 
ing Grain Boundary Chemistry 

tion of AIS! 304 Stainless Steel. 
051,948 


Stress Corrosion 
N90-21159/0/GAR 


STRESS 'Y) 
Cold: An Operational Hazard. 
AD-A222 672/8/GAR 


Integration Information from Auditory and 
Visual Chan 


AD-A222 686/8/' GAR 052,249 


pee gerne J Effects of Acute Stressful Exercise at 


with Sickle Cell Trait (SCT). 
AD.AD22 as/2/GAR 052,254 


Scope for Growth in Mussels Exposed in Western and 
Scheldt. 


Eastern 

PB90-249053/GAR 051,713 
STRESS-STRAIN RELATIONSHIPS 

Nicalon/Silicono: ide Ceramic Composites. 

N90-21133/5/G 


STRESSES 
Stressed bagel Photoconductors for Space-Based As- 
There Life Beyond 120 Micron). _— 


052,247 


"051,928 


tronomy. (Is 
N90-21315/8/GAR 


STRING MODELS 
Proceedings of the summer workshop on superstri 
DE90001080/GAR 053,051 


Supersymmetry breaking in string theory. 


KEYWORD INDEX 


DE90010181/GAR 
STRIP MINING 


i eee se or Reclamation Project: Spoil ground- 
its impacts on surface water. 
Mice 90-03067 GAR 


051,701 
STRIPED BASS 
Experimental 
areas off Island, from the MV 
MIC-90-03437/ 050,498 
Ce Coie One eee onan ton oe ae 
rockfish cruise aboard Eastward Ho, 
October St Nowteber 24, 1988. 
MIC-90-03438/GAR 
STRONTIUM 
Laboratory 
waste 
DE900103 


STRONTIUM 90 
Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 051,507 


gaa ion-exchange equilibria in chabazite zeo- 


E9001 0703/GAR 051,513 


Decontamination of low-level wastewaters by continuous 
countercurrent ion exchange. 
DE90011077/GAR 051,525 


@ by pinetr roung en ee 


053,071 


ill net fishing on trawlable and untrawlable 
Vancouver 
_— 1989. 


measurement of radionuclide 
a 


Radionuclide 

DE90011251/GAR 
STRONTIUM OXIDES 

po ho alegmaeaatastaaaiaaaee 

DeESbO1 1461/2 laa 053,015 
STRUCTURAL ANALYSIS 

— Structural Analysis Using Boundary Element 

‘echniques. 

AD AZo? 943/3/GAR 051,126 

Role of Structural Analysis in Airworthiness Certification. 

N90-20972/7/GAR 050,394 

alana Structural Optimisation of Aircraft Struc- 

res. 
N90-20973/5/GAR 050,395 


Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 053,249 
Computational Structural Mechanics Testbed Generic 
Structural-Element Processor Manual. 

N90-21410/7/GAR 053,042 


ae Modeling and Analysis of a Space-Truss Arti- 


cle. 
N90-21412/3/GAR 053,259 


and Vibration Digest, Volume 22, No. 2. 


Shock 
N90-21596/3/GAR 053,045 


Research Programs in Aeronautical E 
State Physics, and Materials Science at 
Institute of Tech , Haifa, Israel. 
N90-21720/9/GAR 

STRUCTURAL BASINS 
Radon Concentration over the Brazilian Amazon Basin 
the Wet Season (Belem-Manaus Gte-Able-2B 
Flight of April 24, 1987). 
N90-21486/7/GAR 051,542 
STRUCTURAL DESIGN 
— in Inverse Design and Optimization in Aerody- 


N90-20977/6/GAR 050,347 
Inverse Design of Airfoil Contours: Constraints, Numerical 
N90-20980/0/GAR 050,349 
Intensive Procedure for the Design of 
Three-Dimensional Configurations 


ing, Solid 
echnion-Israel 
050,416 


Pressure-Specified 
at Subsonic and Su- 
Speeds by Means of a Higher-Order Panel 
N90-20982/6/GAR 050,351 
Methode Inverse pour la Determination d’Aubes de Tur- 
bomachines (Inverse Method for the Design of Turboma- 
chine Blades). 
N90-20988/3/GAR 050,908 
Application of an Inverse Method to the Design of a 
Radia! Inflow Turbine. 
N90-20989/1/GAR 050,909 
Aerodynamic Opti eye a Pa Simultaneously Updating 
Flow Variables and Parameters. 
N90-20991/7/GAR 050,355 
Computational Architecture for Integrated Controls and 


Structures n. 
N90-21076/6/GAR 053,216 
peo nana in Simultaneous Control-Structure Op- 


N90-21078/2/GAR 053,218 
Rosmenes Evaluation of Active-Member Control of 


Precision Structures. 

N90-21084/0/GAR 053,222 
Multi-Objective Shape and Material Optimization of Com- 
fee Structures Including Damping. 

90-21132/7/GAR 053,040 
Structural Tailori 
N90-21137/6/GAI 


of Select Fiber Composite Structures. 
051,929 


SUBBITUMINOUS COAL 


STRUCTURAL ENGINEERING 


Senate ee of Newfoundland. oe ie 
Ocean Resources Engineering: Annual report 1985-86. 
MIC-90-03473/GAR 052,785 


STRUCTURAL FAILURE 


NASA Airframe Structural Integrity Program. 
N90-21422/2/GAR 050,399 


Evaluation of the Pressure Proof Test Concept for Thin 
Sheet 2024-T3. 
N90-21424/8/GAR 050,400 


050,873 


Hierarchical yo to large space structure control. 
DE90010681 053,248 
STRUCTURAL PROPERTIES 
Proceedings of USAF hopag oe Integrity ASI. 
ENSIP) Conference Held Sevens Coloemeen a 
4 December 1986. 
AD -Aaze MES/2/GAR 
Liquid Crystalline cr 
AD-A223 253/6/ 


STRUCTURAL PROPERTIES (GEOLOGY) 


de 

-_ al (a) poste Linear from 
oy Sensing Data; Espinhaco Meridional (Mg) 

N90-21449/5/GAR 

Geologia Do neasene eae 


lemote ing Dai 
N90-21450/3/: 


STRUCTURAL TIMBER 
Likelihood of Timber Management on Nonindustrial Pri- 
vate Forests: Evidence from Research Studies. 
PB90-248584/GAR 052,426 
STRUCTURAL TIMBERS 
Research Directions in the Study of Timber Markets and 
Forest Policies. 
PB90-248576/GAR 052,425 
baa ne some VIBRATION 
Status and Results. 
NBO 21085, '9/GAR 053,207 


ee ee 


Mast Ti 

N90-21070/9/GAR 053,210 

Effect of Elastic coe Conditions on the Dynamic 

Response of R es. 

N90-21405/7/GAR 053,041 
STRUCTURE-ACTIVITY ee a 

——— ffinity Study of 

of 1-(2, 5 Dimmethes 
(2) Serotonin Ri 
AD ADDS 234/6/GAR 


STRUCTURE FUNCTIONS 


Deep inelastic structure functions from electron scatter- 
> , deuterium, and iron at 0.6 GeV(sup 2) 
< Of 2) = or < 30.0 GeV(sup 2). 
DE90010169/ R 


STRUCTURES 


Formation of Maleic Anhydride on a Vanadyl Pyrophos- 
phate Surface: A Theoretical Study of the Mechanism. 
AD-A222 749/4/GAR 050,765 


STRUTS 
russes. 

N90-21099/8/GAR 053,227 
STYRENE 

DE90009553/GAR 051,879 
SU-2 GROUPS 

Quantum maps for deformed algebras. 

DE90010583/GAR 
SUB-SAHARAN REGION (AFRICA) 

pees. Soy Perspective Study of Sub-Saharan Africa. 

pp90.249902/GAR 050,687 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 050,688 
bw ney Perspective Study of Sub-Saharan Africa. 
olume 3. Institutional and Socio-political Issues. 
pB90-240418/GAR 050,689 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. —— 


Beoo 2ass26/GAR GAR 050,690 
SUBBITUMINOUS COAL 


Trend analysis of coai gasification product yields in an 
entrained flow reactor. Final report. 
DE90000478/GAR 


051,240 
October 15, 1990 


052,122 


053,092 


KW-115 





paenaenge _ coal by reducing enzymes in organic and 


DE900 90010480/GAR 051,271 
Fluidized bed combustion of low-rank coals: (Task 4.1). 
Second year technical report, —_ 1, 1987-March 31, 
a oe nical progress report, 
January-March 1988. 
DE90011396/GAR 050,898 
Advanced processes for premium low-rank coal/water 
fuel production. Annual technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 
January-March 1988. 
90011405/GAR 051,282 
SUBCUTANEOUS TISSUE 
Response of Mouse Brain to a Single Subcutaneous In- 
jection of the Monofunctional Sulfur Mustard, Butyl 2. 
Chioroethyl Sulfide. 
052,272 


Subduction zone tectonic studies to develop concepts for 

the occurrence of sediment subduction (Phase 2): 

Volume 1. Final report. 

DE90000473/GAR 052,806 

Subduction zone tectonic studies to concepts for 

the occurrence of sediment subduction (Phase 2): 

Volume 2. Final report. 

DE90000474/GAR 052,807 

Subduction zone tectonic studies to develop concepts for 

the occurrence of sediment subduction (Phase 2): 

Volume 3. Final report. 

DE90000475/GAR 052,808 
SUBJECT INDEXING 

NATO Thesaurus Project. 

AD-A222 700/7/GAR 
SUBMARINE CABLES 

Cable Failures off Oahu, Hawaii Caused by Hurricane 


twa. 

PB90-252099/GAR 050,939 
SUBMARINES 

Diode Laser Pumped Single Mode 1.3 microns Nd: YALO 

Microlaser. 

AD-A223 036/5/GAR 052,920 
SUBSAHARAN AFRICA 

—— Education, and Development in Sub-Saharan 

PESO 248824/ GAR 050,329 


Making of Economic Policy in Africa. 
PB90-248840/GAR 


051,804 


050,681 


Land Subsidence and Soil Ripening. 
PB90-249145/GAR 
SUBSIDIES 
Government Intervention in Pakistan’s Cotton Sector. 
PB90-246836/GAR 050,434 
Distribution of Farm Program Payments, 1987. (Back- 
nd for Agricultural Policy). 
90-247941/GAR 050,435 
SUBSOIL 
In situ Biorestoration of a Subsoil Contaminated with 


Gasoline. 
PB90-247727/GAR 051,711 


Reliability of Pressure Cells to Measure Traffic-induced 
Stress in the Topsoil-Subsoil interface. 
PB90-252792/GAR 052,597 
Model Computation of Subsoil Stress Distribution and 
Compaction Due to Field Traffic. 
PB90-252859/GAR 052,599 
SUBSONIC FLOW 

Subsonic and Transonic Blade Design by Means of Anal- 


Bae 
20985/9/GAR 050,906 


Numerical Optimization of Target Pressure Distributions 
for Subsonic and Transonic Airfoil Design. eoaser 


N90-20993/3/GAR 
pony od Subsonic Jet Flow Field Measurements, 
N90-21598/9/GAR 050,371 
SUBSONIC SPEED 
Intensive Procedure for the — of Pressure-Specified 
Three-Dimensional tions at Subsonic and Su- 
Speeds by Means of a Higher-Order Panel 


N90-20982/6/GAR 050,351 


SUBSTRATES 
Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. conan 


052,595 


AD-A223 103/3/GAR 


SUBSURFACE ENVIRONMENTS 
Pacific Northwest Laboratory annual a for 1989 to 
the DOE Office of Energy Research. Part 2, Environmen- 


tal sciences. 
DE90010188/GAR 051,742 


Subsurface Science Program: ‘am overview and re- 
search abstracts, FY 1989-FY i998, 
DE90010321/GAR 051,553 


SUBSURFACE STRUCTURES 
—— analyses of Weeks Island bulkheads. 
DE90010167/GAR 


AREAS 


051,266 


ive Service Strategy to Meet a 
Travel Needs. 


VOL. 90, No. 20 


Range of 


KW-116 


KEYWORD INDEX 


PB90-246794/GAR 053,341 


pre ag | Local By rs ema Service for Im “~~ 
Suburban Mobility: The Se lg of Accessibility for 
Elderly and Low Income Residents. 
PB90-246802/GAR 053,342 
SUGAR CANE 
Agricultural Yield Estimation of Sugarcane Based on 
ical-Spectral Model. 

N 21441/2/GAR 050,463 


Projeto Canasate: Sensoriamento Remoto Aplicado AO 
Levantamento DA Cultura Canavieira (Project Canasate: 
Remote Sensing Applied to Sugar Cane Crop —_ 
N90-21446/1/GAR ) 
Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
——— Utilizando Dados Do Landsat (Eval- 
Classification Performance and Proportion Esti- 
Sugar Cane Crop Through Procedure-INPE 


izing Data). 
N90-21458/6/GAR 050,467 


SUGARCANE 
Effects of Sugarcane Production on Food Security, 
Health, and Nutrition in Kenya: A Longitudinal Analysis. 
PB90-250259/GAR 050,445 
SULFIDE MINERALS 
Explosibility tests on reference sulfide mineral samples. 
MIC-90-03372/GAR 052,534 


Field sampling manual for reactive sulphide tailings. 
MIC-90-0: /GAR 


SULFIDES 


Development of Microencapsulation Techniques. 
AD-A223 002/4/GAN 


SULFONATES 
Characterization of steam foam surfactants through one- 


dimensional sa ick experiments. 
DESOOOUZSE/GAR 052,499 


SULFUR 
Two-Dimensional NMR Studies of Arsenical-Sulfhydryl 


Adducts. 
AD-A223 019/1 050,779 


Interactive chemistry of coal-petroleum processing. Quar- 

terly report, December 16, 1989-March 15, 1990. 

DE90009794/GAR 051,265 
ilic ar- 


Hydrogen/sulfur metabolism in the hyperthermophi 
chaebacterium ictium brockii. Progress report, 
q 052,185 


050,823 


March 1, 1989--F 28, 1990. 
DE90010901/GAR 
SULFUR 32 REACTIONS 
Fast fusion and quasifission - two possible mass-relax- 
ation modes in metric heavy-ion collisions leading to 
systems with Z sub tot = 108. 
TIB/B90-81209/GAR 053,192 
SULFUR DIOXIDE 
Results of emissions and ash eye in full-scale co-com- 
emg tests of binder-enhanced dRDF pellets and high- 


fur coal. 
DE90011118/GAR 051,561 


Air quality measurements and characterizations for vege- 
tation effects research. 
DE90011151/GAR 051,419 


Emissions involved in acidic deposition processes: Meth- 
bf and results. 
DE90011152/GAR 051,420 


Wirkui von Umweltschadstoffen (SO(sub 2), O(sub 
3), NO(sub x)) auf die Photosynthese intakter Pflanzen. 
Abschiussbericht. (Influences of environmental pollutants 
(SO2, 03, NOx) on the photosynthesis of intact plants. 


Final ri report). 
DE90792538/GAR 051,433 
SULFUR DIOXIDES 


Transformation and +.“ of Airborne Gaseous and 
— Pollutants During Transport over the Baltic 
N90-21478/4/GAR 051,438 


SULFUR OXIDES 
Comprehensive report to Congress: Clean coal technolo- 
— Low NOx/SOx burner retrofit for utility cy- 


DE90010359/GAR 051,405 

Simultaneous SOx/NOx control. Technical report, April 1, 

1987-March 31, 1988 including Quarterly technical 

‘ess report, January-March 1988. 
11404/GAR 051,421 

SULFURIC ACID 

Acid Air Pollutant Mixtures: pa Pee System Re- 

sponses and Effects of Ex 

PB90-245077/GAR 051,440 
SUMS 

ae of Sums and Expected Values of Ordered 


ms. 
AD-A222 843/5/GAR 052,096 
SUPERCOMPUTERS 
Superconcurrent Processing: A Dynamic Approach to 


owe poy Parallelism. 
AD- 798/1/GAR 050,949 


SUPERCONDUCTING CABLES 
Evaluation of SSC cable produced for the model dipole 
Program during 1989 and through February, 1990. 


DE90010648/GAR 


SUPERCONDUCTING DEVICES 
Synthesis of ceramic superconductors under low oxygen 


fee. 
E90010415/GAR 053,001 


SUPERCONDUCTING FILMS 


Conference on the science and technology of thin-film 
luctors. Book of abstracts. 
DE90000326/GAR 052,994 


Practical superconductor development for electrical 
poem applications. Annual report for FY 1989. 
E90010262/GAR 052,998 
YBa2Cu30(7-x) thin film growth on single crystal and po- 
ee rystalline yttria-stabilized zirconia. 
E90010707/GAR 053,009 
SUPERCONDUCTING GENERATORS 
Key Technologies of Superconducting Generator. 
PB90-251422/GAR 
SUPERCONDUCTING MAGNETS 


Summary of construction details and test 
recent series of 1.8 meter SSC dipoles at BNL. 
DE90010645/GAR 053,094 


me components database system. 
DE90011202/GAR 053,136 


a Review, Vol. an No. 1, February 1990. Supercon- 


Technol 
PERO. '51414/GAl 051,201 
SUPERCONDUCTING SUPER COLLIDER 


Self-propelied in-tube shuttle and control system for auto- 
mated measurements of magnetic field alignment. 
DE90008210/GAR 053,054 


Computing and ae handling requirements for SSC and 


LHC experimen 

DE9001031 O/GAR 053,079 
SUPERCONDUCTING TRANSISTORS 

Field-Effect Superconducting Transistor. 

PB90-251430/GAR 
SUPERCONDUCTING WIRES 

High-temperature superconductors for space power 

transmission lines. 

DE90009725/GAR 051,160 
for electrical 


Practical superconductor development 

— applications. Annual report for FY 1989. 
90010262/GAR 052,998 

Effect of magnetic field on the critical current density of 

bulk superconducting wires. 

DE90010458/GAR 051,161 


Development of —, Superconducting Wire with High 

Critical Current De: 

PB90-251455/GAR 051,164 
SUPERCONDUCTORS 

High Temperature Superconductivity Applications for 

Electronic Warfare and Microwave Systems. 

AD-A222 972/2/GAR 051,195 


Program and Abstracts. 
AD-A223 012/6/GAR 052,991 


Gordon Research Conference on Crystal Growth (1990). 
AD-A223 218/9/GAR 052,993 


Cation and anion tracer diffusion in et 
DE90009708/GAR 


Use of curium as a rare earth substitute in high Ri oe 
ed compound: 
052,997 


053,096 


051,226 


ance of 


051,189 


Ss. 
DE90009724/GAR 
Use of neutron diffraction in determining strains in high- 
temperature su jucting composites. 
DE90010404/GAR 052,999 
Rf surface resistance measurements on the Pb-Bi-Sr-Ca- 
Cu-O system. 

DE90010412/GAR 053,000 

Synthesis of ceramic superconductors under low oxygen 
essure. 

BE90010415/GAR 053,001 


of superconducting phase-pure YBa2Cu408. 
Sisco ous Gan ” 053,002 


Transverse- and zero-field (mu)SR (muon-spin-rotation) 
investigation of magnetism and superconductivity in Y(1- 
x)Pr(x) 107. 

DE90010597/GAR 053,006 
Health and safety guide for —_ —7- and 


metals used in the fabrication of superconductive alloys. 
DE90010598/GAR 051,450 


Pressure in the study of organic superconductors. 
DE90011049/GAR _ ‘050, 802 


Effect of Cu(sup 2+ ) netic moments on the super- 
conductivity of YB: 7: The origin of the “linear 
term” in the specific heat; The volume fraction of super- 


DE90011214/GAR 053,018 
os eee processing of high temperature supercon- 
5600011236/GAR 053,020 


Oxidation enthalpy of hi nang y) in relation with 
behaviour and stoichiometry. 
90767905/GAR 053,022 
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Antenna Reflector. 
N90-21282/0/GAR 051,110 

TASK FORCES 
Compendium of GAO’s Views on the Cost Saving Pro- 
posals of the Grace Commission. Volume 2. Individual 


Issue Analyses. 
AD-A222 957/3/GAR 050,323 


TATB 
Development of a_ high-tensile-strain plastic-bonded 


TATB é 
052,847 


052,791 


explosive. 
DE90011463/GAR 


TAU PARTICLES 
Status of the Tau-Charm Facility and highlights of its 
[a a program. 
'90010177/GAR 053,068 
Messung elektroschwacher Effekte und by rye 
Verzweigungsverhaeltnisse in der aon — RA e(-)- 
> tau (+) tau () am Speichering P A. (Measure- 
ment of electroweak eff branching 
ratios in the reucmon.e (+) yet). S mu mae 
the st ting PETRA). 
TIB/B90-81205/GAR 053,190 
TAXES 
Value Added Taxation in Developing Countries. 


PB90-248881/GAR 050,685 


Optimal ic Profit Taxation: The Derivation of Feed- 

back Stackelberg Equilibria. 

PB90-249301/GAR 050,708 
TAXOL 

Water Soluble, Antineoplastic Derivatives of Taxol. 

PATENT-4 942 184 052,207 
TAXONOMY 


Development, Application and Assessment of a Taxono- 
my nay Characterizing International Environmental Prob- 


lem: 
AD-A222 815/3/GAR 051,736 


TEAMS (PERSONNEL) 
Effect of Organizational Structure on Performance of De- 
cision Making Teams. 


KEYWORD INDEX 


AD-A223 160/3/GAR 


TECHNICAL INFORMATION CENTERS 
Role of the U.S. Government Technical Report in Aero- 


nautics: An Exploratory S' 

AD-A222 955/7/GAR 050,379 
TECHNICAL WRITING 

Compendium of Sources of Fracture Toughness and Fa- 


tigue Crack Growth Data for Metallic Alloys, Part 4. 
N90-21164/0/GAR 052,025 


TECHNICIANS 
CREW CHIEF: A Model of a Maintenance Technician. 
AD-A222 669/4/GAR 052,397 


TECHNOLOGICAL FORECASTING 
— Aeroelasticity History, Status and Future in 


N90-21047/7/GAR 050,364 


TECHNOLOGY ASSESSMENT 
Innovative Design Systems: Where Are We, and Where 
Do We Go from Here. 
AD-A222 586/0/GAR 050,959 


Advanced Communication Processing Techniques Held 
in Ruidoso, New Mexico on 14-17 May 1989. 
AD-A223 244/5/GAR 050,932 


Superfund Innovative Technol Evaluation Program: 
per 1969. 


Tech Profiles, November 
PB90-249756/GAR_ 051,647 


Helping America Compete: The Role of Federal Scientific 
and Technical Information. 
PB90-252537/GAR 050,332 


Technical Considerations ee se of a Geosta- 
Operational Environmental Satellite (GOES) to 
the PEACESAT Network on an Interim Basis. 

PB90-253261/GAR 050,940 


TECHNOLOGY TRANSFER 
a States upon Foreign Sources for 
lh-Tech Components of Weapons Systems. 
yr A223 181/9/GAR 052,354 


Technology — process: Background for the US na- 


tional e strategy. 
DE90010256/GAR 051,340 


Information society: Its human dimension. 
MIC-90-03230/GAR 


Tech Transfer Conference, 1989: Environmental 
research: Proceedings, vol. ll. 
MIC-90-03625/GAR 051,759 


Tech Transfer 7 1989: Environmental 
way Bre 


researc! vol. | 
MIC-90-03626/GAR 051,760 


National on Scene Coordinator Directory. 
PB90-249509/GAR 051,631 


Loesung von Akzeptanzproblemen als Umfassende Kom- 
munikationsaufgabe Beim Wissenstransfer (Solving Prob- 
lems of Acceptance - An Issue for Communication in the 
Transfer of Know-How). 

PB90-251000/GAR 050,331 


Pilot Study on International Information Exchange on 
Dioxins and Related Compounds. 
PB90-252636/GAR 051,769 


TECTONICS 
Active tectonics. Studies in geophysics. 
DE90010452/GAR 052,445 
Geology of the Stoney Creek oil and gas field, and its im- 
SS. ing the tectonic evolution of the eastern 

loncton sul in, New Brunswick. 

MIC-90-03187/GAR 052,459 


pong einen oe de Estruturas Lineares a Partir de Dados 

de Sensoriamento Remote; Serra Do Espinhaco Meridio- 
nal (Mg) (Characterization of Linear Structures from 
Remote Sensing Data; Espinhaco Meridional (Mg) 


Sierra). 
N90-21449/5/GAR 052,468 


Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto (Geology of Espinhaco Meridional, Includ- 
ing the Quadrilatero Ferrifero: Integration Through 
Remote Sensing Data) 
N90-21450/3/GAR 052,469 
Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 
N90-21459/4/GAR 052,471 
TELECOMMUNICATION 
NEC Technical Journal, Vol. 43, No. 1. 
PB90-250697/GAR 


NEC Technical Journal, Vol. 43, No. 3. 

PB90-250713/GAR 
TELECOMMUNICATIONS 

Overview of European Technology in Computers, Tele- 

communications, and Electronics. esea 


050,308 


050,325 


050,943 


050,938 


PB90-215773/GAR 


TELEMETRY 
Low-cost infrared telemetry system for kilohertz-band- 
width data acquisition. 
DE90010616/GAR 050,933 


Subsistema TM Precision: Avancos E Perspectivas (Sub- 
system TM Precision: Progress and Perspective). 


TENSILE STRENGTH 


N90-21461/0/GAR 


TELESCOPES 
Advanced multilayer x-ray optics. 
DE90008228/GAR 053,055 


Experimental Evaluation of Active-Member Control of 
Precision Structures. 
053,222 


N90-21084/0/GAR 
SOFIA: Strat ic Observatory for Infrared Astronomy. 
N90-21346/3/GAR 050,524 
TELEVISION BROADCASTING 
NEC Technical Journal, Vol. 43, No. 2. 
PB90-250705/GAR 
TELEVISION CAMERAS 
Distance and clearance perception using forward-looking, 
vehicular t 
053,310 


052,579 


050,944 


elevision systems. 
DE90010273/GAR 
TELEVISION DISPLAY SYSTEMS 
Qualification Testing of the Combat TALON II Video Dis- 
play Unit Container. 
AD-A222 610/8/GAR 052,304 


Qualification Testing of the Combat Talon II Video Dis- 
play Unit Container. 
AD-A223 266/8/GAR 052,360 


TELEVISION RECEPTION 
Prediction of VHF/UHF Mobile Reception in Urban 
Areas: Comparison with Measurements in London. 
N90-21255/6/GAR 050,935 
TEMPERATURE CONTROL 
Simulacao Do Ambiente Espacial Do Satelite SCD-01 Por 
Placas Aquecedoras (Space Environment Simulation of 
the SCD-01 Satellite Through Heating Plates). 
N90-21105/3/GAR 053,256 


Thermal Control S\ 
N90-21294/5/GA\ 053,229 


ey Cee er ee 
Air Conditioners. 


PB90-250630/GAR 050,641 


TEMPERATURE DEPENDENCE 


Lens lessees 
N90-21469/3/GAR 


lem Corrosion Study. 


Hydrogen-Component Fugacity Coefficients in oale 4 
tures with Isobutane: Temperature . 
PB90-254400 050,808 
Hydrogen Component Fugacity in Binary Mixtures with 
Carbon Monoxide: Temperature Dependence. 
PB90-254418 050,809 
TEMPERATURE DISTRIBUTION 
Computer Model for Temperature Distribution Calculation 
in Insulated GRP-Pipes during Fire Conditions. 
PB90-249152/GAR 052,792 
TEMPERATURE EFFECTS 
LaRe TP! 1500 Series Polymers. 
N90-21129/3/GAR 050,840 
Micromechanics Analysis of Space Simulated Thermal 
Deformations and Stresses in Continuous Fiber Rein- 


forced Composites. 
N90-21 140/0/GAR 051,931 


Optimal ame say Processes for Unidirectional Metal- 
Matrix Composites: A Computational Simulation. 
N90-21143/4/GAR 


051,933 
Stem S of Changing Grain Boundary Chemistry 
During the tion of AIS! 304 Stainless Steel. 
N90-21157/4/GAR 051,948 
Titanium Aluminides: Processing, Properties and Poten- 
tial. 
N90-21158/2/GAR 052,023 
Stability of Amorphous Silica Coatings for High Tempera- 
ture Service. 
N90-21179/8/GAR 051,951 


TEMPERATURE MEASUREMENT 
Analise de Parametros de Qualidade de Agua Do Rio 
Piaui (Se), Brasil, Atraves de Dados de Campo Megs 
Sensor TM/Landsat ( of Water 
eters of the Piaui River (Se), Brazil, Throug eid ord 
TM/Landsat Sensor Data). 
N90-21453/7/GAR 052,492 


Se Ret so Lge oe 
james. 

PB90-254616 050,901 
TEMPORAL RESOLUTION 

Avaliacao das Areas de Manguezal Do Rio eee 


Atraves de Sensoriamento Remoto (Evaluation of 
Mangrove Areas of the Flo Plaul (SE) Through Remote 


Sensing). 
N90-21454/5/GAR aes 


Analise Multitemporal de Imagens ap ag oy ee 
TM NA Deteccao de Areas Afetadas A 
gartas (Sibine Fusca) NA Cultura de Dende (| wy hn 
nalysis of CANDSATSTM Digital 
Imagery in the Detection of Areas Affected by Cai 
(Sibine Fusca) Attack in the Dende (Elais Guineensis) 
Palm Plantation)). 
N90-21457/8/GAR 052,578 
TENSILE STRENGTH 
Relevance of no Shape to Nonvisible —- and 
Residual Tensile Strength of a Thick Graphite/Epoxy 
Laminate. 


October 15,1990 KW-119 





N90-21122/8/GAR 


TENSOR MESONS 
an eagroemen von Resonanzproduktion in den Reak- 
tionen gamma gamma -> pi (0) pi (0) , bi () tami 
— JADE-Detektor. (Study of resonance luction i 
the reactions gamma gamma -> pi (0) pi (0) , pi (0) ie 
with the JADE detector). 
TIB/B90-81211/GAR 053,194 
TENTATIVELY IDENTIFIED COMPOUNDS 
Assessment of Tentatively Identified Compounds in Su- 


— Samples. 
90-253816/GAR 051,664 


TERBIUM ALLOYS 
Vibrational and optical pr of amorphous metals. 


report, June ides bone 1990. 
DE9001 1427/GAR y 052,017 


TERMINAL FLIGHT FACILITIES 
ishments under the Airport Improvement Pro- 
= iscal Year 1989. 
1D-A223 185/0/GAR 053,275 
TERRAIN ANALYSIS 
Sonne & ee © Som ve ular Em Ambiente 
de Microcomputador (Generation of Triangular Form 
Models in er Environment). 
052,409 


050,918 


in a Mi 
N90-21447/9/GAR 
TERRESTRIAL ECOSYSTEMS 

Role of quality assurance in the monitoring of terrestrial 
ecosystems. 

DE90010986/GAR 052,172 
Annual technical report for the onshore environmental 
DE90011029/GAR 051,358 


TEST AND EVALUATION 
Identification of Software Failure Regions. 
AD-A223 058/9/GAR 050,974 


Enhanced Preliminary Assessment Report: Navajo Depot 
Activity, Bellemont, Arizona. 

AD-A223 171/0/GAR 051,738 
Qualification Testing of the Combat Talon Ii Video Dis- 


play Unit Container. 
AD-A223 266/8/GAR 052,360 


TEST BEDS 
Early MPT Estimation Methods: An Evaluation of the LHX 
Test-Bed Research Program. Volumes 1 and 2. 
AD-A223 076/1/GAR 052,348 


TEST CONSTRUCTION (PSYCHOLOGY) 
Prototypes of Cognitive Measures for Air Force Officers: 
Test Development and Item Banking. 
AD-A222 670/2/GAR 052,309 


TEST FACILITIES 


Space Test Ri E 

AD-A223 259/3/GAR 052,404 
Preliminary design of test facilities for tritium breeding 
blanket ny (1). 

DE90777741/GAR 052,626 
= Technology Validation on an LSS Ground Experiment 
N90-21089/9/GAR 053,234 
Initial Soounee 6 Sepay of the Astrex Large Space 
NOO21001/S/GAR 053,235 


—_— Transfer Cryogenic Test Facility: Initial Hydrogen 
No-Vent Fill Data. omnes 
7 


and Nitrogen 
N90-21295/2/GAR 
Development of Additional Federal Outdoor Impact Labo- 
ratory a Facilities. Volume 1. Preliminary Design 
Study for U FOIL to Test with Heavier Ve Vehicles. 
PB90-245218/GAR 053,319 


TEST FIRING 
Technical Evaluation Motor No. 5 (TEM-5). 
Pr tes 117/8/GAR 


gees roa 259/3/GAR 


TEST STANDS 
China’s Hi 
Engine 
AD-A222 959/9/GAR 

TETRACHLOROETHYLENE 
Sulfur species in perchioroethylene and other coal ex- 
DE90011163/GAR 051,279 


TETRALIN 
Interactive 


050,922 


052,404 


Altitude Simulation Test Stand for Aircraft 
Construction --Translation. 


050,414 


chemistry of coal-petroleum processing. Quar- 
terly report, December 16, 1989-March 15, 1990. 
DE90009794/GAR 051,265 


TEXAS 
Country Store to Commercial Banker: The Evolution of 
the Texas ing | L 
AD-A222 879/9/GAR 050,665 
ES Se Hiehiae Renna Set Oe 
lavement Surfaces. 


Ppa00 299647/ GAR 050,874 


TEXAS CITY (TEXAS) 
Health Assessment for Tex Tin Corporation, National Pri- 
orities List Site, eae Texas, Region 6. CERCLIS 
No. TXD0621 13329. 


KW-120 VOL. 90, No. 20 


KEYWORD INDEX 


PB90-250440/GAR 


TEXT DEVICES 
Texas Experimental Tokamak. Technical progress report, 
il 1989-April 1990. 
DE90011070/GAR 052,960 
Portable and independent edge fluctuation diagnostic. 
+ -- gaa progress report, September 14, 1989-May 14, 


DE90011442/GAR 052,963 


TEXT PROCESSING 
Rhetorical Structure Theory and Text Analysis. 
AD-A222 655/3/GAR 


TEXTURES 
Caracterizacao de Estruturas Lineares a Partir de Dados 
de Sensoriamento Remote; Serra Do Espinhaco Meridio- 
nal (Mg) (Characterization of Linear Structures from 
Remote Sensing Data; Espinhaco Meridional (Mg) 


Sierra). 
N90-21449/5/GAR 052,468 


TFTR TOKAMAK 
Parallel electric resistivity in the TFTR tokamak. 
DE90010170/GAR 052,944 


Summary of TFTR diagnostics, including JET and JT-60. 
DE90010278/GAR 052,946 


THALLIUM STRONTIUM CALCIUM CUPRATES 
Preparation and Structural Characterization of Tl-Sr-Ca- 
Cu-O Superconducting Materials. 
PB90-251448/GAR 053,026 


THEATER LEVEL OPERATIONS 


New Land Battle for the Theater War Exercise. 
AD-A223 087/8/GAR 


THEMATIC MAPPING 
Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 052,572 


Cobertura E USO DA Terra Atraves de Sensoriamento 
Remoto (Survey of Land Use Through Remote —e 
N90-21443/8/GAR 33. 


Processamento Digital de Dados TM/Landsat No Moni- 
toramento de Aguas Interiores (Digital Processing of TM/ 
Landsat Data in Monitoring Interior Water). 

N90-21448/7/GAR 052,574 


Analise de Parametros de Qualidade de Agua Do Rio 
Piaui (Se), Brasil, Atraves de Dados de Campo E Do 
Sensor TM/Landsat (Analysis of Water Quality Param- 
eters of the Piaui River (Se), Brazil, Through Field and 
TM/Landsat Sensor Data). 

N90-21453/7/GAR 052,492 


Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the 
Mangrove Areas of the Rio Piaui (SE) Through Remote 


Sensing). 
N90-21454/5/GAR 052,577 


Avaliacao Do Desempenho DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
Procedimento-inpe, Utilizando Dados Do Landsat (Eval- 
uation of Classification Performance and Proportion Esti- 
mate of the Sugar Cane Crop Through Procedure-INPE 
Utilizing Landsat Data). 

N90-21458/6/GAR 050,467 
Avaliacao Do Desempenho de Detetores Morfologicos de 
Borda (Performance Evaluation of Morphological Edge 


Detectors). 
N90-21464/4/GAR 052,582 


THEORY 


E ing Theory of Average-Case Complexity. 
AD-A229 821/1/GAR — 


051,481 


050,580 


052,382 


051,074 


THERAPY 
a of High Frequency Ventilation to Treatment of 
¢ Sos (Apnioato —_ oa Animal & hen aay 
jtudies ication of eS ranstrac! jet 
Ventilation to Treatment of Chemical Warfare Casualties). 
AD-A223 073/8/GAR 052,268 
Reexamination of the ~~  —mameae of Pyridoxylated He- 
moglobin with Gi 
AD-A223 224/7 050,834 
THERMAL ANALYSIS 
Thermal is of Heat Pipe Radiators with A Rectan- 
ular Groove Wick Structure. 

D-A222 952/4/GAR 050,636 
Thermal ince and delivery capability of an elec- 
tric water heater with a non-pressurized plastic tank. 
MIC-90-03524/GAR 

THERMAL BATTERIES 
Resistivity measurements of halide-salt/MgO separators 
for thermal cells. 
ra a ma 051,208 

study of Li-alloy/FeS2 thermal cells. 
BeD00 10659/GAR 051,209 


THERMAL CONDUCTIVITY 

European Conference Thermophysical Properties 

(11th) Held in ~— an on 13-16 June 1988. 
AD-A222 954. 051,983 
THERMAL pmall TESTS 

Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 
N90-21124/4/GAR 051,925 


THERMAL EXPANSION 
Use of Unbalanced Laminates as a Screening Method for 
Microcracking. 


N90-21124/4/GAR 


THERMAL FATIGUE 
pa Temperature Fatigue Behavior of Tungsten Copper 


mposites. 
N90-21138/4/GAR 051,930 


THERMAL INSULATION 
Radiological and chemical completion report for over- 
head piping removal for the Weldon Spring Site Remedial 
Action Project, Weldon Spring, Missouri. 
DE90011414/GAR 051,563 
THERMAL OIL RECOVERY 
Impact of steam additives on the productivity of the cyclic 
steam stimulation process. 
MIC-90-03384/GAR 052,538 
THERMAL RADIATION 
Theoretical Study of Flow Structure and Radiation for 
Multiphase Turbulent Diffusion Flames. 
AD-A222 934/2/GAR 050,878 
Thermal Radiation Characteristics of Nonisothermal Cy- 
lindrical Enclosures Using a Numerical Ray Tracing Tech- 


n . 
NSO-21 296/0/GAR 053,169 


THERMAL RECOVERY 
Semianalytical thermal model for linear steam drive. 
DE90000237/GAR 52,500 
Development of effective gas solvents including carbon 
dioxide for the improved recovery of West Sak oil. Final 


r 
DE90000241/GAR 052,503 


THERMAL STRESSES 
Fiber Pushout Test: A Three-Dimensional Finite Element 
Computational Simulation. 
N90-21131/9/GAR 051,827 
Micromechanics Analysis of Space Simulated Thermal 
Deformations and Stresses in Continuous Fiber Rein- 


forced a. 

N90-21140/0/GAR 051,931 
Optimal Fabrication Processes for Unidirectional Metal- 
Matrix Composites: A Computational Simulation. 
N90-21143/4/GAR 051,933 


THERMIONIC DIODES 
_ spectroscopy measurements in the PBFA Ii ion 


ie. 
DE90010828/GAR 052,957 


THERMIONIC FUEL ELEMENTS 
TFE Verification Program. Semiannual report for the 
— ending September 30, 1989. 
E90008227/GAR 052,634 
THERMOCOUPLES 
Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Paral- 
lel GAP Welding Process. 
N90-21361/2/GAR 050,913 
THERMODYNAMIC PROPERTIES 
Computer Codes for the Evaluation of Thermodynamic 
Properties, Transport op and Equilibrium Con- 
stants of an 11-Species Air Mode dns 


N90-21297/8/GAR 
Thermodynamic Property Formulation for Air. 2. Pressure 
and Density Estimation Functions for the Dew and 
Bubble Lines. 

PB90-254723 050,578 

THERMODYNAMICS 
Isothermal Compressibility of SPC/E Water. Revision. 
AD-A222 723/9/GAR 052,878 


High Temperature Fatigue Behavior of Tungsten Copper 


Composites. 
N90-21138/4/GAR 051,930 
THERMOELECTRIC GENERATORS 
Direct conversion technology. Annual summary report CY 
: 989: Energy Conversion and Utilization Technologies 
rogram. 
DE90010057/GAR 051,317 


Assembly of radioisotope power systems at Westing- 
house Hanford Company. 
052,635 


051,925 


DE90010851/GAR 


THERMONUCLEAR REACTIONS 
Analysis of the Published Calorimetric Evidence for Elec- 
trochemical Fusion of Deuterium in Palladium. 
AD-A222 719/7/GAR 052,601 


Sas eetetnaty experiments in the Physics Division, 
DE90010301/GAR 053,076 


THERMONUCLEAR REACTOR MATERIALS 
Plasma-facing materials. 
DE90008243/GAR 052,605 


Molecular dynamics studies of displacement cascades. 
DE90009716/GAR 052,606 


International Thermonuclear imental Reactor (ITER) 
divertor plate performance and lifetime considerations. 
DE90010277/GAR 052,608 


psy of H2O and H2 from steel and LiAIO2 by tem- 
desorption. 


programmed 
Besoo 143 1170/GAR 052,620 


THERMONUCLEAR REACTORS 
Current US efforts in fusion failure experience data. 





DE90010917/GAR 


Se PROPERTIES 

uropean Conference on Thermophysical Properties 
(11th) Held in Umea, Sweden on 13-16 June 1988. 
AD-A222 954/0 051,983 


Non-Newtonian Molecular Dynamics and Thermophysical 


PE90-254657 052,910 


THERMOPLASTIC RESINS 
Determinations of Molecular Weight and Molecular 
Weight Distribution of High Polymers by the Rheological 


N90-21180/6/GAR 050,841 
oo ag Composite Preform and Process for Producing 


ime. 
aie 106/GAR 051,936 


lastbaserade Pes. ay ws wen Utvecklingslaeget 
1989 Matrix Composites: A Review 1989). 
PB90-252909/GAR 052,039 


Herstellung und Charakterisierung von hoc! Iten, 
unidirektional faserverstaerkten thermoplastischen Poly- 
meren. (Manufacture and characterization of highly filled, 
unidirectional fiber-reinforced thermoplastic ss 
TIB/A90-81195/GAR 51,938 
THESAURI 
NATO Thesaurus Project 
AD-A222 700/7/GAR 
THIN FILMS 
Electrochemical, In situ Raman Spectroscopic, and Con- 
ductivity Studies of Polypyrrole Incorporating Large Size 
Anions: Conducting Nature of Reduced Form. 
AD-A222 739/5/GAR 050,816 
Thin Film Composite Materials, Phase 2. 
AD-A222 882/3/GAR 051,906 
Gordon Research Conference on Crystal Growth (1990). 
AD-A223 218/9/GAR 052, 


Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 


Utilization of polymer viscoelastic properties in acoustic 
wave sensor ications. 
DE90010534/GAR 050,838 
Cracking of sol 
DE90010821/GAR 051,887 
Properties of films prepared from low surface area/densi- 
alumina-silica. 
051,892 


E90011048/GAR 
Ceramic epitaxial films and multilayers prepared by 
MOCVD. 


DE90011090/GAR 051,893 


Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Paral- 
lel GAP Welding Process. 

050,913 


052,614 


051,804 


films during drying. 


N90-21361/2/GAR 


ene of Thin Film Technologies for Sensors. 
90-251257/GAR 051,839 


ew -lon-Beam Deposition System for Compound 


Film: 
PB90-251 513/GAR 051,190 
Formation of Dielectric Thin Films Using Laser Sputter- 


ing. 
Pg90-251 521/GAR 051,191 


Ferromagnetic Resonance Studies and Magnetization 

Curves of CoCr and CoCr/NiFe Thin Films. 

PB90-251570/GAR 052,032 
THIONAPHTHENES 

Interactive chemistry of coal-petroleum processing. Quar- 

terly report, December 16, 1989-March 15, 1990. 

DE90009794/GAR 051,265 


THIOPHENE 
Microbial removal of organic sulfur from coal (bacterial 
degradation of sulfur-containing heterocyclic compounds). 
Final report, January 1, 1989-August 31, 1990. 
DE90010588/GAR 051,274 


THORIUM 230 
Radiological risk assessment of a radioactively contami- 
site. 


nated 
DESO01 0622/GAR 051,451 


Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 
DE90011116/GAR 051,453 


THORIUM 232 
Radiological risk assessment of a radioactively contami- 


nated site. 
DE90010622/GAR 051,451 


Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 

DE90011116/GAR 051,453 
Aerial radiological survey of the Evans Area, US Army 
Communications-Electronics Command, Fort Monmouth, 
New Jersey. Date of survey, November 1988. 
DE90011190/GAR 051,528 


Results of the radiological survey at 14 Long Valley 
Road, Lodi, New Jersey (LJ070). 
DE90011368/GAR 052,680 


THORIUM 232 TARGET 
Fast fusion and quasifission - two possible mass-relax- 
ation modes in asymmetric heavy-ion collisions leading to 
systems with Z sub tot = 108. 


KEYWORD INDEX 


TIB/B90-81209/GAR 


THREE AXIS STABILIZATION 
General-Purpose Balloon-Borne Pointing System for 
Solar Scientific Instruments. 
N90-21219/2/GAR 050,564 
THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional permeability and fluid flow. 
DE90791375/GAR 
THREE DIMENSIONAL MODELS 
Fast Collocation Method for Transonic Airfoil n. 
N90-20984/2/GAR 953 


Numerical Method for Designing 3D Turbomachinery 

Blade Rows. 

N90-20990/9/GAR 050,910 
THRUST VECTOR CONTROL 

Electromechanical Actuation for Thrust Vector Control 


Applications. 
N90-21272/1/GAR 053,237 
THRUSTERS 
Comparative three-dimensional flow analysis of MHD 
tors and seawater thrusters. 

E9001 1160/GAR 051,319 
Numerical Simulation Model for Hydrazine Attitude Con- 
trol Thrusters. Part 1: Model Description. 

050,921 


053,192 


052,521 


N90-21115/2/GAR 
THYRISTORS 
New technique for hardeni tically-triggered a 
DE90006769/GAR om 
TIDES 
Bolsa Bay, California, Pr Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 1. 
California Coastal Commission’s 1986 Certified Land Use 
Plan and Seco Alternative. 
AD-A223 240/3/GAR 052,824 
Analise de Parametros de Qualidade de Agua ~ = 
Piaui (Se), Brasil, Atraves de Dados de Campo 
Sensor TM/Landsat (Anal of Water -alty Para 
eters of the Piaui River (Se), Brazil, ield and 
TM/Landsat Sensor Data). 
N90-21453/7/GAR 052,492 
MECCA Program Documentation. 
N90-21477/6/GAR 
TIMBER CONSTRUCTION 
Proceedings of the Wood Engineering Short Course. 
Hardwoods as an Engineering Material for Timber Con- 
struction. Selected ear oo aly age Held in University 
Park, Pennsylvania on 4-5, 1988. 
PB90-246729/GAR 052,043 
TIME 
Time and Truth in Plans. 
N90-20930/5/GAR 
TIME DEPENDENCE 


Time-Dependent Shear Transfer in Cracked Reinforced 
Concrete. 
PB90-248279/GAR 050,857 


TIME SERIES ANALYSIS 
Reversed Residuals in Autoregressive Time Series Analy- 


SIS. 
AD-A222 711/4/GAR 052,093 


TIMOSHENKO BEAM 
a System for Measuring the Wavenumber- 
Frequency Response of Timoshenko Beams. 
AD-A222 569/6/GAR 053,031 
TIN 116 
High Resolution Study of Stretched-Spin States in 


(116)Sn. 
PB90-251562/GAR 053,180 


TIN COMPOUNDS 


Tin os of InSb grown by MOCVD using tetraethyitin. 
DE90009727/GAR 051,880 


a the performance of — 1-x)Sb(sub x)/ 
infrared detectors grown by metal organic chemical 


052,786 


053,286 


vapor deposition. 
DE90009743/GAR 


TIN SELENIDES 
- lh-Pressure Moessbauer Study of SnSe. 
AD-A222 773/4/GAR 


TISSUES (BIOLOGY) 
Biological Tissue Sensors--Transiation. 
AD-A222 817/9/GAR 


TITANATES 
Effect of Casting Procedures and Diesel Engine Environ- 
ment on the Behavior of Aluminum Titanate. 
AD-A223 079/5/GAR 051,969 


TITANIUM 
Barium concentration in rock varnish: Implications for 
calibrated rock varnish dating curves. 
DE90010570/GAR 052,454 


Effect of charge mixture ratio and particle size on igniter 
lume heat transfer characteristics. 
IE90010833/GAR 052,843 


Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 051,184 


Robotic inspection of prototype titanium diffusion bond 
final closure weld: Final report. 
MIC-90-03535/GAR 052,688 


050,789 


052,985 


052,113 


TOPOGRAPHY 


— Aluminides: Processing, Properties and Poten- 
N90-21158/2/GAR 052,023 
— nat Titanium on Some Surface Properties of Nitride 


Neo2t17 178/0/GAR 051,896 


Fatigue Damage Growth Mechanisms in Continuous 
Fiber Reinforced Titanium Matrix Composites. 
051,934 


N90-21409/9/GAR 
Fundamental Study on Laser Spraying (Report 2) Ther- 
Pure Titanium. 
051,902 


mal Spraying of 

PB90-250689/GAR 
TITANIUM ALLOYS 

Growth and Deformation Mechanisms of Refractory Alloy 

Pore ty Materials. 

AD-A222 853/4/ noel 051,989 


alpha-2 and 2 tenon Al onide A = 
ma im Alu 

Using AES and and ga —_ 

N90-21171/5/GAR 052,026 


TITANIUM BORIDE 
— Jetting Effects of SHS Reacted Titanium Dibor- 
AD-A222 594/4/GAR 050,721 


TITANIUM BORIDES 


Mechanica! properties of Cu/TiB2 multilayer 
DE90010608/GAR 


TITANIUM NITRIDES 
Effects of Titanium on Some Surface Properties of Nitride 
Ceramics. ye 
N90-21178/0/GAR 

TITANIUM ORGANIC COMPOUNDS 


051,973 


Complexes of the Early Transition Metals. 
PB90-251463/GAR 


TITANIUM OXIDES 
Ceramic epitaxial films and multilayers prepared by 
DE90011090/GAR 051,893 


TMR REACTORS 


TESS computer code user’s manual. 
DE90010353/GAR 


TOBACCO 


World Tobacco Situation, June 1990. 
PB90-247701/GAR 


TOKAMAK DEVICES 


Free boundary problem arising in plasma physics. 
DE90010065/GAR 7 052,943 


Microwave Tokamak Experiment: Overview and status. 
DE90010287/GAR 052,609 


ee ee 6 ee ee 
beta, ohmic start-up of the HBT-EP tokamak. 
De 10333/GAR 052,949 


Temperature distribution of a tokamak with a constant 


heat conductivity. 

DE90010344/GAR 052,950 

Characterization of disruptions in the Microwave Toka- 

mak i MTX. 

pematahinnningiesta 052,951 
of angen yg bee a of FEL-gener- 

DOE Milestone report 

microwave 

DE90010369/GAR 052,953 

Workshop on high power ICH antenna designs for high 

DE90010519/GAR 052,613 


Plasma confinement theory and transport simulation. 
poe progress report, November 1, 1989-October 
DE90011072/GAR 052,961 
E ic computations for fusion devices. 
DE90011097/GAR 052,618 

Analysis on scrape off layer plasma in toroidal helical 

systems. 

DE90777723/GAR 052,966 

West European Magnetic Confinement Fusion Research. 

N90-21634/2/GAR 052,628 
TOLERANCES 


052,952 


'Y) 
2 2 Ce 


Pago 246806/GAR 
TOLLMIEN-SCHLICHTING WAVES 

ne Effects on Compressible Boundary-Layer 

Instability. 

N90-21290/3/GAR 052,898 
TOLUENE 

Modified ferrisilicates for synthesis gas conversion. Final 

DE30009553/GAR 051,879 


Modification of be - ge = oo radicals. Final 
bes0010887/GAR 051,273 


TOPOGRAPHY 
oe Oo heey © Gravity Gradiometer Reduc- 
tions and in the Solution of the Geodetic Boundary Value 
Problem Using Analytical Downward Continuation. 


October 15,1990 KW-121 


052,275 





AD-A223 107/4/GAR 


Avaliacao Do DA Classificacao E Estima- 
tiva DA Proporcao DA Cultura DA Cana-de-Acucar Pelo 
Procedimento-inpe, Utilizando Dados Do Landsat (Eval- 
uation of ation Performance and Esti- 


052,438 


050,467 
omy DOS +o Mss/Landsat NA 
Performance 


IDSAT Data in the & 
— Data in the Estimation of 


Fal ¢ 
N90-21463/6/GAR 052,581 


of a Digital Model Following Controller of Reac- 


tion Torques. 
NSO-S1088/1/GAA 053,253 
Fiber hey for Noncontact Measurement of Shaft 


Speed, and Power. 

N90-21360/4/GAR 051,862 
TORQUEMETERS 

lh ace for Noncontact Measurement of Shaft 


and Power. 
Noo sig0004/GAR 051,862 


TORSION 
Performance of algorithms for large-scale bound con- 


strained problems. 

DE90010084/GAR 051,001 
TOUCHDOWN 

Modified Touchdown 

N90-21042/8/GAR 
TOUGHNESS 

Fracture T ness and Failure Mechanisms in Commer- 


cial 2091 A1-Li Sheet at Cryogenic Temperatures. 
AD-A222 803/9/GAR 051,988 


py tea Investigation of Local Material Strength 
ness on Crack Growth. 
AD-A223 528 188/2/GAR 053,037 


TOXIC MATERIALS 
Inhalation Toxicology Research ane annual report, 


October 1, 1987-September 30, 1 
DE90010185/GAR 052,238 


Encapsulation of mixed radioactive and hazardous waste 
contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 


Evaluating direct toxicity and food-chain effects in aquatic 
systems using natural periphyton communities. 
DE90011063/GAR 051,692 


TOXIC SUBSTANCES 
Phase 1 in the development of an Atlantic region C & P 
database. 


toxic chemical 
MIC 90-051 17/GAR 051,567 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multisource 
Leachates. Volume D. Reactive U and P Wastewaters 


and Nonwastewaters. 

PB90-234303/GAR 051,594 

Best Demonstrated Available Technology (BDAT) Back- 

= Document for U and P Wastes and Multi-Source 
eachate (F039). Volume A. Wastewater Forms of Or- 


ic U and P Wastes and Multi-Source Leachate (F039) 
Which There Are Concentration-Based Treatment 


Standards. 
PB90-234337/GAR 051,597 


Best Demonstrated Available Technology (BDAT) Back- 

= Document for U and P Wastes Multi-Source 
eachate (F039). Volume B. U and P Wastewaters and 
Nonwastewaters with Methods of Treatment as Treat- 


ment Standards. 
PB90.234548/GAR 051,598 


Best Demonstrated Available paeoe f (BDAT) Back- 
= Document for U and P Wastes and Multi-Source 
eachate (F039) Volume C. Nonwastewater Forms of Or- 
U and P Wastes and Multi-Source Leachate (F039) 
Which There Are Concentration-Based Treatment 


Standards. 
PB90-234352/GAR 051,599 


Best Demonstrated Available ee (BDAT) Back- 

Document for U and P Wastes and Multi-Source 
(F039). Volume E. Gaseous U and P Wastes. 

PB90-234469/GAR 051,610 


Zone Lighting. ieseene 


90-253469/GAR 
NBS Standard Reference Materials for Validating Deter- 
= of Micronutrients and Toxic Substances in 
PB90-254368 050,510 
TOXICITY 
Neurobehavioral Effects of Carbon Monoxide (CO) Expo- 
peer in Humans: Elevated Carboxyhemoglobin (COHb) 
and Cerebrovascular Responses. 
AD-A222 840/1/GAR 052,266 


of Frequency Ventilation to Treatment of 
Chemical Warlens Casualties: Animal and Theoretical 


KW-122 VOL. 90, No. 20 


KEYWORD INDEX 


Studies (Application of High Freq Transtracheal Jet 
Ventilation to Treatment of Chem Chemical Wartare Casualties). 
AD-A223 073/8/GAR 052,268 


ication of High Frequency Ventilation to Treatment of 
Creme W wine Casualties: Animal and Theoretical 
AD Ages 080/3/GAR 052,269 
Reaction of trans-2-Chliorovinylarsine Oxide with Poly- 
deoxynucleotides. 
pee 119/9 052,270 


Dithioerythritol, a Possible New Arsenic Antidote. 

nosnees 216/3 052,271 
led Criteria Document Asbestos. 
PB 240907/GAR 051,473 
Int ited Criteria Document Asbestos Effects: ey 
PB90-248915/GAR 
pg Toxiciteit van Aluminium en H(+ )-lonen alae 
voor Bodemnematoden uit = ‘uur en De sgen 

| ai ol () eo ay ee oe 
Toets in Waterig Medium (Acute Tometty Aluminum 
and H(+ ) Concentration ¢ Soil Nematodes from A‘ 
and Lime-Rich Coniferous Forest Soil. (I) then lee 
and Application of a Test in Watery Solutions). 
PB90-249343/GAR 052,279 
Ethylene Glycol 


Reproductive T Monomethy! 
— (CAS NO. “oa be) in Sprague-Dawley Rats, Litter 


PB90-252319/GAR 052,280 
Impact of Tributyitin in Dutch Coastal Waters: An Envi- 
Problem 


ronmental q 
PB90-253410/GAR 051,728 


Appendix to Report No. 758474011. Integrated Criteria 
Document PAH: Republication of Addendum to Report 
No. 758474007, March 1989. Effects of 10 Selected 


Compounds. 
PB90-255068/GAR 052,284 


TOXICOLOGY 


Proceedings of ha ater on Convulsions — Relat- 
ed Brain 


Held in phoma og home sown den Maryland on 42 Feb- 


ruary 1990. 

AD-A222 912/8/GAR 052,267 
Response of Mouse Brain to a Single Subcutaneous In- 
jection of the Monofunctional Sulfur Mustard, Butyl 2 
Chloroethyl Sulfide. 

AD-A223 223/9 052,272 


> aaa Toxicology of Combined Acid and Soot Parti- 


PB90-245069/GAR 051,468 
Lead Poisoning: The Invisible Disease. 
PB90-245093/GAR 052,287 


of Behavioral ‘ene to Organophos- 
tes Ill: Behavioral 
052,275 


90-246885/GAR 
Evaluation of BAYH 2049 (NSC- 


Preclinical Toxi 
320846) in CD2F1 Mice, Fischer 344 Rats, and Beagle 
052,276 


PB90-246935/GAR 
Influence of Experimental Pulmonary Emphysema on 


— from Inhaled Nit Nitrogen Dioxide and 
PB90-247347/GAR 052,277 


Final Report on the Reproductive Toxicity of Ethylene 

Glycol Monomethyl Ether (Cas No. 109-864) in Sprague- 

Dawley Rats, Litter Five. 

PB90-252321/GAR 052,281 

ees Identifyi Poisons of the 

Nervous lem. New leuroscience. 
052,282 


Syst 
PB90-252511/GAR 

Toxicology and Carcit is Studies of ef 

344/N Rats and B6C3F1 Mice 

052,283 


and Controlli 
in 


(Ces No. 00-52-7) in 


tudies). 
800 959782/ GAR 


Integrated Criteria Document PAHs. 
PB90-255050/GAR 


Toxiska Symtom och Blodglukoshalt hos Somanfoergif- 
tade Rattor (Toxic S' and Blood Glucose Levels 
in Rats Poisoned by ). 

PB90-256181/GAR 052,285 


Pesticide Exposure and sony 4 ae A Report on Ex- 


ine Data in Region 10. 
PROG 256462/GAR 051,496 


TOXINS AND ANTITOXINS 
Toxin Production and Immunoassay Development. 1. Pa- 


xin. 
Xb-age2 645/4/GAR 052,264 


TRACE AMOUNTS 
Entwicklung und Verifizierung eines mikrometeorologis- 
chen Modells zur Bestimmung der ee a, 
Oe ee ee eee verification of a 
micro-meteorological model for the determination of the 
concentration of trace amounts in dew water). 
DE90784838/GAR 050,557 
TRACE ELEMENTS 
Effects of coal-derived trace species on the performance 
of molten carbonate fuel cells. Technical progress report 
No. 15 (annual progress and interim project evaluation), 


ae 1988-August 21, 1990. 
DE90011186/GAR 051,320 


TRACER STUDIES 
Numerical simulations of the mountain iron tracer data. 


051,482 


DE90009749/GAR 051,398 


Perfluorocarbon tracer transport and dispersion experi- 
ment in the North Sea Ekofisk oil field. Revision. 
DE90011000/GAR 052,457 


Tracer gas used for the mine fire simulations. 
MIC-90-03377/GAR 


Interfacial Cadmium Ex in mg yo Aqueous 
of Cadmium Sulphide: A Compartmental 

A Assisted Radiotracer Study. 

PB90-250762/GAR 050,749 


Gaser och Damm i Fjaederfaestallar (Gases and Dust in 
Houses} 


Poultry 7 
PBO0-252066/ GAR 051,441 


TRACKING 


Laser Radar lar Tracking. 
AD-A222 741/1/GAR 


TRACKLESS VEHICLES 
Realistic warhead and blast shield testing of chemical 
n tandem warhead systems for advanced antitank 
DE90010615/GAR 052,839 


TRAFFIC 


Reliability of Pressure Cells to Measure Traffic-Induced 
Stress in the Topsoil-Subsoil Interface. 
PB90-252792/GAR 052,597 


Model Computation of Subsoil Stress Distribution and 
ction Due to Field Traffic. 
PB90-252859/GAR 052,599 
TRAFFIC ACCIDENTS 
pd Brunswick motor vehicle traffic accident statistics, 
MIC-90-03286/GAR 053,316 


TRAFFIC CONTROL 
Verkeerscirculatie en brandstofverbruik in Dordrecht. 


(Traffic circulation and fuel consumption in Dordrecht, 
Netherlands). 
DE90786122/GAR 053,311 
TRAFFIC ENGINEERING 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traf- 
fic conditions). 
DE90791326/GAR 053,312 
pswerger oe Highways and Transportation: Annual 


be oe 1 
Mic-90-03471/ /GAR 053,318 


TRAFFIC NOISE 
Traffic Noise Attenuation as a Function of Ground and 
Vv tion (Interim Report). apeees 


052,535 


051,094 


254053/GAR 


TRAFFIC SAFETY 
Seat belt survey, September 7, 1989: Results. 
MIC-90-03172/GAR 053,315 


Development of Additional Federal Outdoor Impact Labo- 

ratory Bay n et Volume 1. Prelimi Design 
FOIL to Test with Heavier Vehicles. 

34624 IGA 053,319 


i of Safety Research: Adverse Environmental 
Conditions. 


PB90-246760/GAR 053,322 


TRAJECTORY OPTIMIZATION 
Optimal Trajectories for the Aeroassisted 
ment. Part 3: Formulation, Results, and 
N90-21051/9/GAR 


TRANS-2-CHLOROVINYLARSINE OXIDE 
Reaction of trans-2-Chlorovinylarsine Oxide with Poly- 
deoxynucleotides. 
AD-A223 119/9 052,270 
TRANSDUCERS 
Multiple-frequency surface acoustic wave devices as sen- 
sors. 
DE90009972/GAR 051,114 
TRANSFER OF TRAINING 
Tank Gunnery: —— of Training from TopGun to the 


Conduct-of-Fire Ti 
AD-A223 165/2/GAR 052,858 


TRANSFER ORBITS 
Opti tajectories for the Aeroassisted Flight Experi- 
ment. Part 3: Formulation, Results, and Analysis. 
N90-21051/9/GAR 053,244 


Suboptimal and Hybrid Numerical Solution Schemes for 
Orbit Transfer Manoeuvres. 

N90-21054/3/GAR 053,245 

TRANSFORM (TRAINING SYSTEMS FOR MAINTENANCE) 
we Systems for Maintenance (TRANSFORM) 
oe lem Overview. 

AD-A222 981/3/GAR 052,341 
Ps men Systems for Maintenance (TRANSFORM) User’s 


AD-A222 982/1/GAR 052,342 


TRANSFORMERS 
Cast coil transformer fire susceptibility and reliability 


DE90010234/GAR 051,165 
PCB/transformer techno-economic analysis model: User 


manual. 
DE90010654/GAR 051,166 


Flight Experi- 
" 053,244 





TRANSISTORS 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 
film-transistors. 
DE90011218/GAR 051,185 
TRANSITION ELEMENTS 
Low-temperature, sulfur-tolerant homogeneous catalysts 
for the water. shift reaction. Final report. 
051,262 


DE90000441/GAR 
phn i interatomic potentials for transition metals 
ir surfaces. 

5e000T 1233/GAR 052,016 
TRANSITION METALS 

Ly agua oer A Derivatives of Phosphi 

X-Ray Structures of 

NaPSCI4Ph Ph2.Cr(CO)S 

N3P3CI4PhPPh2.Ru3(CO)11. 

AD-A222 791/6/GAR 050,726 

Synthesis, Structure, and Reactivity of a Zirconocene 

Complex of Cyclobutene. 

AD-A223 256/9/GAR 050,740 
TRANSLATORS 

POSC: A Partitioning and Optimizing SISAL Compiler. Re- 


vision 1. 

DE90010679/GAR 051,006 
TRANSMISSION LINES 

Propagation along a Two-Wire Line Located at the Air- 

Earth Interface. 

PB90-254699 051,204 
TRANSMISSION LOSS 

Sonar Performance Estimation Model with Seismo- 

Acoustic Effects on Underwater Sound Propagation. 

AD-A223 048/0/GAR 052,871 

Subsistema TM Precision: Avancos E Perspectivas (Sub- 

item TM Precision: Progress and P\ e). 
90-21461/0/GAR 052,579 

TRANSMISSIONS (MACHINE ELEMENTS) 

Transmission Research Activities at NASA Lewis Re- 


search Center. 

N90-21394/3/GAR 050,398 
TRANSMITTERS 

Feasibility of Usi 

quency Air/Grou 

N90-21248/1/GAR 
TRANSONIC FLIGHT 

Tool for Automatic Design of Airfoils in Different Operat- 

ing Conditions. 

N90-20994/1/GAR 050,358 
TRANSONIC FLOW 

Prediction of Unsteady Transonic Flow around Missile 

Configurations. 

AD- 846/8/GAR 052,405 

Multigrid Accelerated Relaxation Solution of Transonic 

Full Potential Flow Equation. 

N90-20951/1/GAR 050,342 


Subsonic and Transonic Blade Design by Means of Anal- 
is Codes. 


Ni90-20985/9/GAR 050,906 


Inverse Computation of Transonic Internal Flows with Ap- 
plication for Multi-Point-Design of Supercritical Compres- 


sor Blades. 

N90-20987/5/GAR 050,907 
Numerical Optimization of Target Pressure Distributions 
for Subsonic and Transonic Airfoil Design. 
N90-20993/3/GAR 050,357 
Numerical Optimization of Wings in Transonic Flow. 
N90-20997/4/GAR 050,361 
Some Topics in Computational Transonic Aerodynamics. 
A Revised Paper Based on a Presentation Given at the 
IUTAM Symposium TRANSSONICUM III. 
PB90-255712/GAR 050,375 

TRANSPORT 
Binding and Transport of Fiuorescent Probes in Surfac- 


tant Bilayers. 
AD-A222 841/9/GAR 050,776 


Diffusion of Penetrants in Polymers. 
AD-A223 217/1/GAR 

TRANSPORT AIRCRAFT 
Robustness Evaluation of H2 and a, Control 


Theory as Applied to a Transport Aircraft. 
AD-A222 795/7/GAR 050,401 


Full-Scale Air Transport Category Fuselage Burnthrough 


Tests. 
N90-20967/7/GAR 053,321 


Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen Input Concepts for Interaction with a Large 


Screen Cockpit y Format. 
N90-21005/5/GAR 050,410 
Civil Air Transport: A Fresh Look at Power-by-Wire and 


N30-21283/8/GAR 050,412 


Evaluation of the Pressure Proof Test Concept for Thin 

Sheet 2024-T3. 

N90-21424/8/GAR 050,400 
TRANSPORT PROPERTIES 

Electron-Phonon Interaction and transport in Artificially 

Made Semiconductor Microstructures. 

AD-A223 061/3/GAR 052,992 


Computer Codes for the Evaluation of Thermodynamic 
Properties, Transport Ped and Equilibrium Con- 
stants of an 11- ‘ane Air M 


inophosphazenes: 
N3P3CI4PhPPh2, 
and 


Frequency Offset on Very High Fre- 
Voice Channels. 
053,297 


050,833 


KEYWORD INDEX 


N90-21297/8/GAR 
TRANSPORTABLE 

Transportability Guideline for Ada Real-Time Software. 

AD-A223 085/2/GAR 050,982 
TRANSPORTATION 

a Grain Car Corporation: Annual report 


1988-8! 
Me os GAR 050,453 


ransportation Monitoring Unit Qualification. 
Noowt 060/0/GAR 
TRANSPORTATION SYSTEMS 
Criticality experiments with neutron flux traps containing 


voids. 

DE90010319/GAR 052,747 
Fi lemer i kombineret transport. (Feeder systems 
in combined tran: ). 

DE90791354/GA\ 053,313 

TRANSTRACHEAL JET VENTILATION 

Application of High Frequency Ventilation to Treatment of 
Chemical Warfare Casualties: Animal and Theoretical 
Studies (Application of ey Frequency Transtracheal Jet 
Ventilation to Treatment of Chemical Warfare Casualties). 
AD-A223 073/8/GAR 052,268 


Application of High Frequency Ventilation to Treatment of 
— Warfare : Animal and Theoretical 


Studi 
AD-A223 080/3/GAR 052,269 
TRAPPING 
Field dependence of interface trap buildup in Si-gate 
MOS devices. 
DE90007679/GAR 051,180 
TRAPS 
Decoy Traps for Ducks. 
PB90-246679/GAR 
TRAVELING WAVES 
Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 

N90-21289/5/GAR 052,897 
TRAY PACKS 

Metallurgical a of Leaking Tray Packs. 

AD- 157/9/GAR 7 


TREAT REACTOR 
TREAT reactor control rod scram system simulations and 


5290810581 /GAR 052,762 


TREATIES 
Seismic — processing optimized for a specific source 


and receiv 
DeE900101 01 89/ GAR 051,104 


Decision-analysis process to support verification technol- 
research and development. 

DE90010841/GAR 052,396 

TREES 

Witches’ broom revisited. 

MIC-90-03130/GAR 050,450 

Sowing and planting shagbark a bitternut hickories on 

former farmland in southern Ontario. 

MIC-90-03205/GAR 052,417 

Use of cover crops for the maintenance of rights-of-way 

vegetation: A survey of the literature on succession, 

cover crops, competition and trees. 

MIC-90-03530/GAR 051,541 

Browning of evergreens. 

MIC- 566/GAR 052,421 

Tree growth responses to changes in the physical and 

chemical climate and methods to assess economic con- 


cee. 
MIC-90-03578/GAR 052,422 


TREES (PLANTS) 
Shade Images of Forested Areas Obtained from LAND- 
SAT MSS Data. 
N90-21436/2/GAR 052,571 
TREHALOSE DIMYCOLATE 
Trehalose Dimycolate Enhances Resistance to Infection 
in Neutropenic Animals. 
AD-A222 673/6/GAR 052,135 
TRENDS 
Contribuicao Para O Estudo DA Evolucao de Parte Do 
Supergrupo Espinhaco E de Seu Embasamento Atraves 
DA Analise de Fraturamento (Contribution for the Study 
of the Evolution of Part of the Espinhaco Supergroup and 
Its Foundation Through Fracture Analysis). 
N90-21459/4/GAR 052,471 
TRIANGULATION 
Geracao de Modelos de Grade Tri lar Em Ambiente 
de Microcomputador (Generation of Triangular Form 
Models in a Microcomputer Environment). 
N90-21447/9/GAR 052,409 
TRIBOLOGY 
pe and wear of whisker-reinforced ceramic compos- 


le bodies. 
DES001 1313/GAR 051,979 


Studies of Mechano-Chemical Interactions in the Tribolo- 
ical Behavior of Materials. 
90-21182/2/GAR 051,859 
TRICHOPTERA 
Distributions of stonefly Plecoptera and 
tera species in three stream systems in New 


053,170 


050,920 


052,559 


051,942 


Triet 


runswick 


TURBIDITY 


and Nova Scotia, Canada, with reference to stream acidi- 


ty. 
MIC-90-03429/GAR 050,496 
TRIGGER CIRCUITS 


New technique for hardening optical “agent ee 
DE90006769/GAR ¥ 


pane og on the in of the data 
system for the L-Star detector. 

r peng Pe ars 27-April 5, 1990. 

DE90010110/GAR 


TRITIUM 


Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 051,507 


— Plant site environmental report for calendar year 
DE90010342/GAR 051,745 


Accelerator yaaa of tritium (APT). 
DE90011195/GAR ite 


Trapping of deuterium at damage in graphite. 
DE90011234/GAR 052,621 


SS ese ee 


based tritit te 
Mic-90-0351 9/GAR 052,632 


TRITIUM TARGET 
Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 
TROOP REDUCTIONS 
Strategic Airlift Requirements after Conventional Armed 
Forces in Europe (CFE) Reductions. 
AD-A222 899/7/GAR 052,330 
TROPICAL REGIONS 
Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 


Field Rai 
050,468 


053,062 


053,135 


). 
N90-21460/2/GAR 


TROPOSPHERE 


eS ee ale ene a ae 
Ontario, phase |: Literature review. 
MIC-90-03518/GAR 051,435 


TROUT 
induce tiplidy in stesInead trout Oncorhynchus mykiss. 
in 
MIC-90-03428/GAR 050,495 


TRUSSES 
Nonlinear and Distributed Parameter Models of the Mini- 
Mast Truss. 
N90-21070/9/GAR 053,210 
Distributed Finite-Element Modeling and Control Ap- 
proach for Flexible Structures. 
N90-21071/7/GAR 053,211 
nee ee of Active-Member Control of 


Precision Si 
N90-21084/0/GAR 053,222 


Space Truss Zero Gravity Dynamics. 
N90-21087/3/GAR 053,252 


eo’ Loaded Joints for Assembling Aerobrake Support 


russes. 
N90-21099/8/GAR 053,227 
+ aaa Modeling and Analysis of a Space-Truss Arti- 


ie. 
N90-21412/3/GAR 053,259 
TUBE HEAT EXCHANGERS 


Aenrbuendetn. (Fluid dynamics ri mixing behaviour a 
the liquid phase in bubble columns with tube bundles 
subjected to itudinal flow). 
TIB/B90-81197/GAR 052,911 
TUNERS 
Algorithm for using a slide-screw tuner as a computer- 
controlled i . 
DE90010657/GAR 051,116 


TUNGSTEN 
metal electrical 


fey of the Burgess resistivity model 

= ME format and its adaptation to the metal 

DE90010816/GAR 052,013 
TUNGSTEN ALLOYS 

High Temperature Fatigue Behavior of Tungsten Copper 

Composites. 

N90-21138/4/GAR 051,930 
TUNING 

Algorithm for using a slide-screw tuner as a computer- 

controlled i 

DE90010657/GAR 051,116 


TUNNELING 
Sicherheit bei der Sonderbewetterung von Streckenvor- 
trieben mit Teilschnittmaschinen. (Safety of — venti- 
a systems for roadway drivage using selective cut- 
DE90784798/GAR 052,518 


TURBIDITY 


Diffusion of Light in Turbid Material. 
AD-A222 780/9/GAR 
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TURBINE BLADES 
Aerodynamic pressure measurements on a rotating wind 


turbine blade. 
DE90000327/GAR 051,315 
Subsonic and Transonic Blade Design by Means of Anal- 


io0-2098870/GAR 050,906 
Numerical Method for Designing 3D Turbomachinery 


Blade Rows. 
N90-20990/9/GAR 050,910 


Navier-Stokes Analysis of Turbine Blade Heat Transfer. 

N90-21300/0/GAR 052,902 
TURBINE PUMPS 

Probabilistic Modeling for uae of Aerodynamic Un- 

certainties in Poapeaen System: 

N90-21036/0/GAR 053,204 
TURBOFAN ENGINES 

Supersonic Through-Flow Fan Engine and Aircraft Mis- 


sion Performance. 
N90-21038/6/GAR 050,912 
TURBOGENERATORS 


Key besos wt of Superconducting Generator. 
PB90-251422/GAR 051,226 


TURBOMACHINERY 
Rotating Flow in Radial Turbomachinery. 
AD-A222 885/6/GAR 

TURBULENCE 
Theoretical Bee! of Flow Structure and Radiation for 

urbulent Diffusion Flames. 

AD-A222 Sa4/2/GAR 050,878 
Three-Dimensionai Structure of Boundary Layers in Tran- 
sition to Turbulence. 
AD-A223 242/9/GAR 052,886 
Stereopsis Effects on Hover-in-Turbulence Per- 
formance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 
Chaostheorie en Frequentie- Verdelingen van Stormvioe- 
den en Rivierafvoeren (Theory of Chaos in Relation to 
yer Distribution of Storm Surges and River Dis- 


PB00 258402/GAR 050,855 


TURBULENCE MODELS 
Efficient Airfoil Design Method Using the Navier-Stokes 
Equations. 
N90-20981/8/GAR 050,350 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis 5 
N90-21303/4/GAR 052,905 
TURBULENT BOUNDARY LAYER 
oe <q a Theory for the on eee Boundary 
Mean-Pressure G 
AD-A222 832/8/GAR 052,880 
Experimental Study of a Periodic Turbulent Boundary 
Layer in Zero Mean Pressure Gradient. 
AD-A222 833/6/GAR 052,881 
TURBULENT FLOW 
Finite ic Method and its Applications. Laminar and 
Turbulent Past Two Dimensional and Axisymmetric 


Bodies. Volume 1 
AD-A222 787/4/GAR 052,879 


Turbulence modeling in the SHALE code. 

DE90010354/GAR 
TVD SCHEMES 

Some Aspects of Essentially ee (ENO) For- 
mulations for the Euler Equations, P; 
N90-20949/5/GAR 050,340 
Ultra-Sharp Nonoscillatory Convection Schemes for High- 
Speed Steady Multidimensional Flow. 
N90-21570/8/GAR 052,909 


052,882 


052,889 


Navier-Stokes Computer Code, 
Description. 


wo-Dimensional 
Version 1.0. Volume 1: Analysis 
N90-21303/4/GAR 


TWO DIMENSIONAL MODELS 
Studies in a Two-Dimensional Atmospheric 
Transport Model. 
N90-21496/6/GAR 050,548 


TWO PHASE FLOW 
New Pressure Gradient Equations for Lumped-Parameter 
interior Ballistic Codes. 
AD-A222 590/2/GAR 052,853 


New Directions in Multiphase Flow Interior Ballistic Mod- 


eling. 

AD-A222 592/8/GAR 052,854 
Effect of Initial Conditions on the Development of Two- 
Phase Jets. 

AD-A222 621/5/GAR 052,877 
Theoretical Study of Flow Structure and Radiation for 

i Turbulent Diffusion Flames. 

AD-A222 934/2/GAR 050,878 
Effect of stratification on gravitational coagulation and 
DEDOOIOISS/GAR 051,400 
Forced convection film boiling drag and heat transfer of a 
E98010611/GAR 052,890 
Sedimentation of particles through quiescent suspen- 


052,905 


KW-124 VOL. 90, No. 20 


KEYWORD INDEX 
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TYPHOID 
R Diagnosis of hoid Fever through Identification 
of Selmonalia typhi within 18 Hours of imen Acquisi- 
tion by Culture of the Mononuclear Cell-Platelet Fraction 


of Blood. 
AD-A222 671/0/GAR 052,134 
ULTRAHIGH FREQUENCIES 


Prediction of VHF/UHF Mobile Reception in Urban 
Areas: Comy with Measurements in London. 
N90-21255/6/GAR 


050,935 
ULTRASONIC WAVE TRANSDUCERS 
Ultrasonic Techniques for Aircraft ice Accretion Measure- 


ment. 
N90-20926/3/GAR 053,282 


ULTRASONIC WAVES 
Acoustical and dynamic mechanical characterization of 
fiber-matrix interface bonds in ceramic composites. 
DE90010949/GAR 051,919 
ULTRASONICS 
Evaluation of the Quality of Atomization, Obtained during 
the Ultrasonic Dispersion of Liquids and Melts--Transla- 


tion. 
AD-A223 115/7/GAR 050,785 


Some Recent ications of Laser Ultrasound to the 
Characterisation of Materials. iui 


N90-21374/5/GAR 

On-Line Assessment of Weld Quality Using Ultrasonics. 

N90-21398/4/GAR 051,797 
ULTRAVIOLET LASERS 

MIT —— laser project. Progress report, May 

15, 1989-Jan , 1990. 

DE90008975/G, R’ 052,923 
ULYSSES MISSION 

HUS solar flare and cosmic gamma-ray burst detector 

aboard the Ulysses spacecraft. 

TIB/B90-81200/GAR 053,270 
UNCONVENTIONAL WARFARE 

— bey ool — in Direct Action, Peacetime 


AD ADBS O78 G8 7S/GAR 052,376 
UNDERGROUND DISPOSAL 
—— —— = safety research of high-level waste 
the period April 1988 to March 1989. 
DESO oT r40/GAR 


051,536 
UNDERGROUND EXPLOSIONS 
Laboratory Particle Velocity Experiments on Rock from a 
USSR Underground Nuclear Test Site. 
AD-A223 108/2/GAR 051,097 
Analysis of explosions in hard rocks: The power of dis- 
crete element modeling. 
052,857 


052,895 


DE90010689/GAR 


UNDERGROUND FACILITIES 
Byin eh = Simulated (ay 1964. Hi nad bam ea 
in situ data report 2 le 
fay Pilot Plant Wet) ‘Ther Thermal/Structural Interac- 


is Program 
DEB001OTST/GAR 052,656 
poe test phase plan: Performance assessment. Revi- 


sion 0. 
DE90010531/GAR 052,662 


UNDERGROUND MINING 
Entwicklung eines Magnetbahn-Foerdersystems fuer den 
Steinkohlenbergbau Bing! A. (Phase 1). Schlussber- 
icht. (| magnetically levitated transport 
system for inde hard coal mining industry 


feeee 1). Final 
E90792160/GAR 052,522 


——— gos levels of dinitropyrenes on diesel 
ust particulate exhibiting excess mutagenic — 
MIC;90-60981/GAR ” 051,466 
UNDERWATER ACOUSTICS 
ues. Part 1. General Theory. 


Canonical Ei 
AD-A222 81 YO/GAR 052,868 


Modélisation alng ofthe No "Atlan 
(Hydrodynamic ing of the Northeast Atlantic). 
PB90-252263/GAR 052,818 


UNDERWATER EXPLOSIONS 
Review of Large Scale and Small Scale Underwater 


AD-A222 658/7/GAR 052,855 
UNDERWATER SOUND 

Sonar Performance Estimation Model with Seismo- 

Acoustic Effects on Underwater Sound Propagation. 

AD-A223 048/0/GAR 052,871 
UNDERWATER VEHICLES 

Guidance and Control System for an Autonomous Vehi- 


cle. 
AD-A222 709/8/GAR 052,788 
Study of 3-D Visualization and Ki Based Mission 


Planning and Control for the NPS Model 2 Autonomous 
Underwater Vehicle. 
052,790 


AD-A223 042/3/GAR 

Dev it of Deep Submergence Research Vehicle 

‘SHINKAI 6500’. 

PB90-250614/GAR 052,797 
UNITED KINGDOM 


Public eee he aay eaten 
waste facilities in seven countries. 


DE90010318/GAR 


UNITED STATES 


U.S. ROK Frictions: Causes for Anti-Americanism. 
AD-A222 897/1/GAR 050,593 


U.S. Foreign Policy in Asia in the 21st Century. 
AD-A222 /5/GAR 050,594 


Military Role of the United States and Japan in Northeast 
Asia at the Age of the New Detente Mood. 

AD-A223 149/6/GAR 050,598 
Equilibrium (CGE) 


USDA/ERS Computable General 
Model of the United States. 

PB90-247958/GAR 050,679 
Trade and Development: Impact of Foreign Aid on U.S. 
—— 

PB90-247990/GAR 050,439 
U.S. SI Industry. 
PB90-2: /GA\ 


052,660 


050,440 


Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050, 


Horticultural Products Review, July 1990. 
PB90-248568/GAR 050,697 


Assessment of Physical Coal Cleaning Practices for 

Sulfur Removal. 

PB90-250143/GAR 051,297 

— ing America Compete: The Role of Federal Scientific 
Technical Information. 

PB90-252597/GAR 050,332 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
July 1990. Featuring: Korea Beef Imports; Trade Data: 


January-April. 
PB90-257502/GAR 050,700 


UNITED STATES GOVERNMENT 


Domestic Preference Policies in Federal Procurement. 
AD-A222 835/1/GAR 052,322 


Compendium of GAO’s Views on the Cost Saving Pro- 
Is of the Grace Commission. Volume 2. Individual 


issue Analyses. 
AD-A222 957/3/GAR 050,323 


GNATS Into Dragons: State and Local Governments and 
Local Groups Become a Power in National 
Security Policymaking. 
AD-A223 026/6/GA 


UNIVERSITIES 


a a Program for Air Transportation Research, 
N90-20921/4/GAR 050,403 


Energy Research at Delft University of Technology 1989: 
A Survey of —— R and D at Delft University 
in 


of Toone 
PB90-251646/GAR 051,389 


eee PROGRAM 
tion of Air acces Technology at Prince- 
os on U ersity, 1988-198: 
N90-20935/4/GAR 053,291 
UNSTEADY FLOW 
Prediction oe Unsteady Transonic Flow around Missile 


jurations. 
AD- 846/8/GAR 052,405 


Effects of 2HZ Imposed Bulk Flow Unsteadiness on Lam- 
inar/Turbulent Transition in a Straight Channel. 
AD-A223 028/2/GAR 052,883 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 


Calcul d’Ecoulements Incompressibles Visqueux Biomen- 
sionnels Instationnaires par Methode Spectrale (Compu- 
tation cf Two-Dimensional, Unsteady Viscous Incom- 

essible Flows Using Spectral Techniques). po 


050,614 


}90-252222/GAR 


UPLINKING 
Weather Data Dissemination to Aircraft. 
N90-20934/7/GAR 

URANIUM 


Laboratory measurement of radionuclide sorption in solid 
waste storage Area 6 soil/groundwater systems. 
DE90010370/GAR 51,509 


Evaluation of improvement concepts for a prototype po- 
larographic vent monitor used for trace uranium detec- 
DE90010892/GAR 051,518 


ICP spectral atlas for uranium. 
DE90011717/GAR 

URANIUM 234 
Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 051,507 


oo Plant site environmental report for calendar year 


DE90010342/GAR 051,745 


URANIUM 235 
Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 

URANIUM 238 


Surveillance of Site A and Plot M report for 1989. 
DE90010303/GAR 
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— Plant site environmental report for calendar year 


DE90010342/GAR 051,745 
Nar tisk assessment of a radioactively contami- 


5E90010622/GAR 051,451 
Multimedia assessment of health risks for the Weldon 
project. 


Desir remedial action 
11116/GAR 051,453 


erial radiological survey of the Evans Area, US Ai 
Pte ong Rte A Command, Fort Monmouth, 
New . Date of survey, November 1988. 
DE90011190/GAR 051,528 
URANIUM 238 TARGET 

Fast fusion and quasifission - two possible mass-relax- 

ation modes in asymmetric heavy-ion collisions leading to 

systems with Z tot = 108. 

TIB/B90-81209/GAR 053,192 
URANIUM ORES 

Le term stability of solid standards for radiochemical 


DE90010948/GAR 051,523 
URBAN AREAS 

Automatic Line Network Extraction from Aerial | 

Urban Areas by od Knowledge Based Image A\ 

AD-A222 675/1/G 


Verkeerscirculatie en brandstofverbruik in Ph co 
(Traffic circulation and fuel consumption in Dordrecht, 


Netherlands). 
DE90786122/GAR 053,311 
Water Conservation in Small Communities: Selected 


Case Studies. 
PB90-256710/GAR 052,566 
URBAN PLANNING 


MiC290-03696/GA 


URBAN TRANSPORTATION 
i Service Strategy to Meet a 


a Comprehensive 

R of Suburban Travel Needs. 

PB90-246794/GAR 053,341 

Redesigning Local Transportation Service for Im) nae 

Suburban Mobility: The Problem of Accessibility 

i= and Low Income Residents. 

PB90-246802/GAR 053,342 
UREA 

bare on a des NOx Gehaltes unter die 

‘A-Luft-Grenzwerte durch NCR mittels Harnstoff und zu- 

oo thermoprozesstechnischer Massnahmen. 

Schlussbericht. (Economical reduction of NOx content to 
well below the limit values ibed by ‘TA-Luft’ 
through non-catalytic reduction by using urea and addi- 
tional technical and thermo-processing measures. Final 


). 
DE90785073/ GAR 051,427 


UREA-FORMALDEHYDE FOAMS 
Unusual formalidehyde-induced hypersensitivity in two 


90009230/GAR 052,273 


URINE 
Rapid determination of nicotine in urine by direct thermal 
Deooos423/GaR. Poowomenry 
DE90009423/GA\ 051,448 


US DOD 
DOD Postal Su 
PBS0-253162/GAI 


choosing their future today. 
053,336 


and Equipment Catalog, April 1990. 
052,361 


peony | ‘89: R_ and D Laboratory technology transfer 

progr . Accomplishments in technology transfer from 
and it laboratories. 

DE90002686/GAR 051,384 

Pcrwem | transfer process: Background for the US na- 


Deo001 02 GAR 051,340 

Guide for technical analysis of budget proposals for fi- 

DE90010291/GAR 051,343 

a for technical analysis of cost proposals for acquisi- 
tion contracts 


DE90010292/GAR 051,344 
Sandia National Laboratories data engineering for DOE 


BE90010297/GAR 051,800 


Primary Standards Laboratory report: 2nd half 1989. 
DE90010298/GAR 051,385 
US DOT 
Development of Additional Federal Outdoor Impact Labo- 
ratory (FOIL) Facilities. Volume 1. Preliminary Design 
Si for U FOIL to Test with Heavier Vehicles. 
PB90-245218/GAR 


053,319 

US FAA 

Guide to Federal Aviation Administration Publications. 

PB90-247297/GAR 053,300 
US FOREST SERVICE 

Forest Service Planning: Setting Strategic Direction 

Under RPA. 

PB90-253295/GAR 052,430 
US NRC 

= Regulatory Agenda, Quarterly Report, April-June 


KEYWORD INDEX 


NUREG-0936-V9-N2/GAR 


US OSHA 
ee eee ress on Occupational 
Safety and Health for Calendar Y ear 1984. 
PB90-254129/GAR 051,777 

US POSTAL SERVICE 
DOD Postal Su 
PB90-253162/GA\ 


USER MANUALS (COMPUTER PROGRAMS) 
FRAC-UNIX and user’s manual. 
DE90010915/GAI 052,456 
Users Manual for the NASA Lewis Ice Accretion Predic- 
tion Code (LEWICE). 
N90-20943/8/GAR 050,380 
Numerical Arc Segmentation Algorithm for a Radio Con- 
ference (NASARC), Version 4.0: User’s Manual. 
N90-21250/7/GAR 050,934 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide. 
N90-21306/7/GAR 052,906 
Computational Structural Mechanics Testbed Generic 
Structural-Element Processor Manual. 
N90-21410/7/GAR 053,042 


Hypercluster Parallel Processing Library User’s Manual. 
N90-21552/6/GAR 051,023 
porn ng voor het Gebruik van NEXT 1.2: NLR Engi- 
-Pert System Toolkit (User Manual NEXT 1.2: 
NLR er Expert System Tooikit). 
PB90-2 B701/GAR 050,417 
USSR 
Muzzling the Bear: Gorbachev's Program to Restructure 
the Soviet Military. 
AD-A222 781/7/GAR 050,610 


Challenges of ‘Glasnost’ for Western Intelligence. 
AD-A222 905/2/GAR 050,595 


Soviet New Thinking: Perspectives and Implications. 
AD-A222 916/9/GAR 050,597 
Tactical Reconnaissance: A Soviet View. 
AD-A223 001/9/GAR 

USSR Grain Situation and Outlook, July 1990. 
PB90-248550/GAR 050,442 


py aa Industry: Blueprint for Change. A Refer- 


ence 5 
PB90-928105/GAR 050,673 


VACUUM PUMPS 
Reports from the technical engineers of the Institute for 


Nuclear Study. 
DE90777883/GAR 053,164 
VALIDATION 
MLS Mathematical Model Validation Study Using Air- 
borne MLS Data form Midway Airport Engineering Flight 
Tests, August 1988. 
053,272 


052,776 


and Equipment Catalog, April pay 


* 


052,364 


ug! 
AD-A223 175/1/GAR 


VALIDATION SUMMARY REPORTS 
Ada Compiler Validation Summary R 
Number: 890719W1.10117, Meridian e Systems, 
Inc., AdaVantage, Version 3.0, Ardent Titan P2. 
AD-A223 121/5/GAR 050,986 
Ada Compiler Validation Summary R : Certificate 
Number: 890719W1.10118, Meridian So! Systems, 
, Version 3.0, Multiflow Trace 300. 


Inc., AdaV. 
AD-A223 122/3/GAR 050,987 


VALPARAISO (FLORIDA) 
Detailed Project Report on begs en Shoreline Protec- 
tion, Section 14 Bayou, Valparaiso, Florida. 
AD-A223 082/9/G. 050,850 
VALUE ADDED TAX 
Value Added Taxation in Developing Countries. 
PB90-248881/GAR 
VALVES 
- Par Reactor Pressure Isolation Valve Perform- 


NUREG/ Scre551 5/GAR 052,723 


VANADIUM ALLOYS 
First principles examination of phase stability in FCC- 
based ordered Ni-V alloys. euime 


Certificate 


050,685 


DE90010635/GAR 


Neutron scattering studies of spatial correlations in Fe-V 

and Fe-Cr alloys. Foreign trip report, September 30, 

1989-April 23, 1990. 
DE90011040/GAR 051,960 

VANADIUM ORGANIC COMPOUNDS 
Chemistry of Electron-Deficient Mo 
Complexes of the Early Transition Metals. 
PB90-251463/GAR 

VANADIUM OXIDES 


— epitaxial films and multilayers prepared by 
MOCVD. 
DE90011090/GAR 051,893 
VAPOR CONDENSATION 
State of an adiabatic expanding and condensing vapor or 
slow, medium, and fast explosions into a vacuum. 
DE90010815/GAR 052,893 
VAPOR DEPOSITION 
Status and Applications of Diamond and Diamond-Like 
Materials: An Emerging Technology. 


050,743 


VELOCITY MEASUREMENT 


AD-A222 986/2/GAR 
VAPORIZATION 


051,869 


vaporization and recondensation in 
long pulse infrared chemical lasers. 


DE900105847 GAR 050,579 


VAPORS 
State of an ——— expanding and condensing vapor or 
slow, medium, and fast explosions into a vacuum. 
DE90010815/GAR 052,893 


Seed ataae ive waste sites. 


= 
051,412 
VARIABLE STARS 
= Ten Micron Mosaic Array Spectrometer: Recent 
N90-21333/1/GAR 050,522 
VARIABLE SWEEP WINGS 
Se ae 
N90-20965/ 1/GAR 050,345 


VARIATIONS 
Variance Reduction for Quantile Estimates in Simulations 
Nonlinear Controls. 


Via 
AD-A222 653/8/GAR 052,091 


VARNISHES 
Elemental relationships in rock varnish as seen with 
SEM/EDX elemental line profiling. 
DE90010568/GAR 052,452 


SP eS SS ee ain Ss eee 
dating: An examination of electron beam penetration 
'90010569/GAR 052,453 
Barium concentration in rock varnish: Implications for 
calibrated rock varnish dating curves. 
DE90010570/GAR 052,454 
VASCULAR ENDOTHELIUM 
Plasticity and Periodicity: Porcine Cerebral 
i Celis in Culture. 
AD-A222 967/2/GAR 052,161 
VASOPRESSIN 
Neuroendocrine Responses to Hypertonic Saline/Dextran 
Resuscitation. 
AD-A223 184/3/GAR 052,121 
VEGETATION 
as on the utilization of coal fly ash as amend- 
for vegetation in acid soil. Progress 
report “March 16, 1989-April 15, 1990. 
DE90011088/GAR 050,469 


Use of cover crops for the maintenance of rights-of-way 
oem oo 


ty eae trees. 
MiC-90-08530/ 051,541 


Wheat Yield Estimation at the Farm Level Using Landsat 
i ta. 


TM and 

N90-21439/6/GAR 050,462 
ios Atraves DA 
it-TM No Sul Do 

Agrocattle-Raisi 


Anaiine Vieusl/Dighal de kngene 
Estado Do Para itori 


Dial Ary of Landaat-T 


Projects Through 
Imagery South of Para State). 
N90-21442/0/GAR 050,483 


itoring Vegetation of Brazil: Potentialities of Multi- 
Sensors Roproach 
N90-21451/1/GAR 052,575 


Evolucao Do Sensoriamento Ri tan of tele Gane 
eS ee ees eats ae 


Applied to a and Forest at INPE). 
N90-21452/9/GAR 052,576 


Analise Multitemporal de Imagens Do Landsat 
TM NA Deteccao de Areas Afetadas A de La- 
gartas (Sibine Fusca) NA Cultura de Dende lais Guin- 
cont the Detection of 44 fneaed be Cotecn 
in 
bw oy Ba a — in the Dende (Elais Guineensis) 
Noo-21457/676 XR 052,578 
Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of 
Fluvial Channel Width). 
N90-21463/6/GAR 


VEHICLES 
Distance and clearance perception using forward-looking, 
vehicular television lems. 
DE90010273/GAR 053,310 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traf- 
fic conditions). 
DE90791326/GAR 053,312 
VEHICULAR ARMOR 
AD-A223 227/0/GAR 
VEHICULAR TRAFFIC CONTROL 
Performance Measurement for Centrally-Controlled, Traf- 


fic-Responsive Ramp Metering Systems. 
PB90-245044/GAR 053,338 


VELOCITY MEASUREMENT 
Fiber + ——— for Noncontact Measurement of Shaft 
N90-21360/4/GAR 051,862 
KW-125 


October 15, 1990 


052,581 


052,849 





VENTILATION 
ation of High Frequency bg samme gd to Treatment of 
¢ “yee -_ “9 = Animal and < La oy on 
itudies ication a ranstracheal Jet 
Ventilation to Treatment of Chemical Warfare Casualties). 
AD-A223 073/8/GAR 052,268 


ition of High Frequency Ventilation to Treatment of 
Choveiees Warfare Casualties: Animal and Theoretical 


052,269 
Sicherheit bei der Sonderbewetterung von Streckenvor- 
trieben mit Teilschnittmaschinen. (Safety of special venti- 
lation systems for roadway drivage using selective cut- 


ters). 

DE90784798/GAR 052,518 

Gaser och Damm i Fjaederfaestallar (Gases and Dust in 
Houses) 


Poultry q 
PB90-252966/ Gar 051,441 


VENTING 

ps x Transfer Cryogenic Test Facility: Initial Hydrogen 

and Ni No-Vent Fill Data. 

N90-21295/2/GAR 052,901 
VENUS ATMOSPHERE 

High Resolution | of the Venus Night Side Using a 

Rockwell 128X128 e Array. 

N90-21330/7/GAR 050,515 
VERBENONE 

i itive Effect of Verbenone on Response of the 

Mountain P‘ne Beetle to Baited Traps. 

PB90-253618/GAR 052,432 
VERIFICATION 

Seismic signal processing optimized for a specific source 


and receiver. 
DE90010189/GAR 051,104 
Decision-analysis process to support verification technol- 
Hd research and development. 
90010841/GAR 052,396 
VERIFICATION INSPECTION 


Inspection Robots. 
PB90-250556/GAR 
VERTICAL DISTRIBUTION 

ECC Ozonesonde Observations at Mirny, Antarctica, 


during 1989. 
PB90-252024/GAR 050,565 


VERY HIGH FREQUENCIES 
Prediction of VHF/UHF Mobile Reception in Urban 
Areas: Comparison with Measurements in London. 
N90-21255/6/GAR 


050,935 
VERY LARGE SCALE INTEGRATION 
Design and Fabrication of GaAs Mask Programmable 
Functions and Logic Array. Addendum. 
AD-A222 598/5/GAR 051,170 


VIBRATION 
User Manual for Viconopt: An Exact Analysis and Opti- 
mum Design Program Covering the Buckling and Vibra- 
tion of Prismatic ies of Flat in-Plane Loaded, An- 
isotropic Plates, with Approximations for Discrete Sup- 
ports, and Transverse Stiffeners. 
N90-21413/1/GAR 053,044 


Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 053,045 


Trillen en Schokken Tijdens het Werk. Resultaten van de 


Studies. 
AD-A223 080/3/GAR 


051,852 


PB90-250945/GAR 


VIBRATION DAMPING 
Pacoss Pri Status and Results. 
N90-21065/9/GAR 
Vibration Isolation Versus Vibration Compensation on 
Multiple Payload Platforms. 
N90-21066/7/GAR 053,208 


Nonlinear and Distributed Parameter Models of the Mini- 


Mast Truss. 
N90-21070/9/GAR 053,210 
Multi-Objective Shape and Material Optimization of Com- 
ow Structures Including Damping. 

90-21132/7/GAR 053,040 


Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 
N90-21387/7/GAR 051,490 


internal Rotor Friction instability. 
N90-21395/0/GAR 

VIBRATION EFFECTS 
Transportation Monitoring Unit Qualification. 
N90-21060/0/GAR ” 

VIBRATION TESTS 
Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 053,045 
Etude par Topographie aux Hoon ange Resolue en Temps 
de Resonate Piezoelectriques (Study of Piezoelectric 
Resonators Using Time-Resolved X-ray Topography). 
PB90-250325/GAR 052,876 


051,860 


050,920 


ee ees | lliness at San 
Lazaro Hospital, Manila in 1983 and 1984. 
AD-A222 767/6/GAR 052,137 


VIDEO DISPLAY TERMINALS 
Ergonomics for workplaces with visual display terminals. 


KW-126 VOL. 90, No. 20 


KEYWORD INDEX 


MIC-90-03614/GAR 


VIDEO EQUIPMENT 
Video eee inspection of roofboit holes at H-W Mine, 


Westmin Resources. 
MIC-90-03370/GAR 052,533 


VINYL PLASTICS 
Electrochemical, In situ Raman Spectroscopic, and Con- 
ductivity Studies of Polypyrrole rsa Large Size 
Anions: Conducting Nature of Reduced Form. dnans 


050,626 


AD-A222 739/5/GAR 


Radical Homopolymerization of a Trisubstituted Alkene: 
1-Cyclobutenecarboxylic Acid and It’s Polymer. 
AD-A223 188/4/GAI 050,826 


Radical wes ne one ay rel of a Trisubstituted Alkene: 


1-Cyclobute: ic A 
AD-A223 203/1/ GAR 050,830 


VIRAL ANTIGENS 
Antigen HIV Markers for Clinical Manifestation and Pre- 
vention of HTLV-III/LAV Infections. 
AD-A222 950/8/GAR 


VIRAL VACCINES 
Development and Evaluation of Adeno HTLV-Ill Hybrid 
Virus and Non-Cytopathic HTLV-IIl Mutant for Vaccine 


Use. 
AD-A222 685/0/GAR 052,180 


Conference age! on Roundtable for the Develop- 
ment of Drugs and Vaccines against Acquired Immuno 
Deficiency Syndrome (AIDS) Held in Washington, DC on 
= 12 September 1989: Surrogate Endpoints in Evaluat- 

the Effectiveness of Drugs against HIV Infection and 


Al S. 
AD-A223 055/5/GAR 052,205 


VIRGINIA 

Long-Term Management Strat for Dri Material 
Disposal for the Naval Weapons Station, Yorktown, York- 
town, Virginia; Naval Supply Center, Cheatham Annex, 
Williamsburg, Virginia; and Naval Amphibious Base, Little 
Creek, N folk, Virginia. Phase 1: Evaluation of Existing 
Management Options and Data. 

051,545 


052,182 


AD-AS3 017/5/GAR 
VISCOELASTICITY 

LaRc TP! 1500 Series Polymers. 

N90-21129/3/GAR 050,840 


Determinations of Molecular Weight and Molecular 
Weight Distribution of High Polymers by the Rheological 


Properties. 
N90-21180/6/GAR 050,841 


VISCOPLASTICITY 
Thermomechanical Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Report). 
N90-21420/6/GAR 052,027 
VISCOSITY 
Utilization of polymer viscoelastic properties in acoustic 
wave sensor applications. 
DE90010534/GAR 050,838 
VISCOUS FLOW 
Effects of Nose Bluntness and Shock-Shock Interactions 
on Blunt Bodies in Viscous Hypersonic Flows. 
N90-20950/3/GAR 050,341 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide. 
N90-21306/7/GAR 052,906 


ae gga Solutions of incompressible Navier-Stokes 


Equa’ 

NoO2 TS 567/ 4/GAR 052,908 
Calcul d’Ecoulements Incompressibles Visqueux Biomen- 
sionnels Instationnaires par Methode Spectrale (Compu- 
tation of Two-Dimensional, Unsteady Viscous Incom- 
pressible Flows Using Spectral Techniques). 
PB90-252222/GAR 050,373 


Numerical Simulation of Hypersonic Viscous Flow for the 
ign of H-Il Orbiting Plane (HOPE). 
PB90-255787/GAR 050,378 
VISIBILITY 
Modified Touchdown Zone Lighting. 
N90-21042/8/GAR 
VISIBLE INFRARED SPIN SCAN RADIOMETER 


Preliminary Report on the Demonstration of the VAS CO2 
Cloud Parameters (Cover, Height, and Amount) in Sup- 


port of Asos. 
N90-21498/2/GAR 050,574 
VISUAL AIDS 

a of a Conference on Wraparound Visual Dis- 

plays Held in Waltham, Massachusetts on 14-15 January 

Z oa. aoe Sickness, Visual Displays, and Armored Ve- 
ic! in). 

AD-A222 678/5/GAR 052,248 


Effects of Field-of-View Sizes on Pop-Up Weapons Deliv- 


AD.A223 018/3/GAR 050,622 
a animation of parallel algorithms for matrix compu- 


E9001 1076/GAR 051,010 


VISUAL PERCEPTION 


Perspective Transformation for Wide-View Sky Scenes. 
AD-A222 694/2/GAR 051,072 


Integrated Area Measure of Visual Endogenous ERPs: 
Relation to nitive Workload and Hemisphere. 
AD-A223 191/8/GAR 052,217 


053,294 


Motion, Depth, and Image Flow. 
PB90-254350 
VITAL STATISTICS 
Where to Write for Vital Records: Births, Deaths, Mar- 
riages, and Divorces. 
PB90-247560/GAR 051,773 
VITAMIN E 
Dermal Penetration and Systemic Distribution of 14C-La- 
beled Vitamin E in Human Skin Grafted Athymic Nude 


Mice. 
AD-A222 838/5/GAR 052,262 


VITAMINS 
Vitamins for swine. 
MIC-90-03445/GAR 
VITRIFICATION 
Control loop and unit operational realtime modeling on a 
Distributed Control System. 
DE90011249/GAR 052,678 
VMS OPERATING SYSTEM 
Security Profile Inspector (SPI) for the VMS operating 
system requirements specifications document. 
DE90010680/GAR 051,007 


SPI/VMS user manual. Version 1.0. 
DE90010693/GAR 

VOICE COMMUNICATIONS 
RADC/EEV Diagnostic Rhyme Test System Improve- 


ments. 
AD-A223 187/6/GAR 050,947 


VOIDS 
Criticality experiments with neutron flux traps containing 


voids. 
DE90010319/GAR 052,747 


VOLATILE ORGANIC COMPOUNDS 
A surveying at low-level radioactive waste sites. 
DE90010904/GAI 051,413 


Organic parameters in reagent water and effluents. 
MIC-90-03231/GAR 51,700 


Measurement of biogenic and anthropogenic volatile or- 
inic compounds during the Canadian Atmospheric 
hemistry Study, July 17 to August 31, 1988. 

MIC-90-03532/GAR 051,436 


Measurements of Exhaled Breath Using a New Portable 
Sampling Method. 
PB90-250135/GAR 051,475 


Reactor Processes in Synthetic Organic Chemical Manu- 
facturing Industry. Background Information for Proposed 
Standards. 

PB90-252495/GAR 051,487 


Air/Superfund National Technical Guidance Study Series. 

Development of Example Procedures for Evaluating the 

Air Impacts of Soil Excavation Associated with Superfund 

Remedial Actions. 

PB90-255662/GAR 051,445 
VOLATILITY 

Volatility of Aerosols in the Western European Environ- 


ment. 
AD-A222 786/6/GAR 050,567 


VOLCANISM 
Explosive volcanism: Inception, evolution, and hazards. 
Studies in hysics 
DE90010451/GAR 052,444 
VORTEX GENERATORS 
Effect of Vortex Generators on the Aerodynamic Wing 
Characteristics and Body of Revolution--Translation. 
AD-A222 813/8/GAR 050,337 


VORTICES 


Calculations of the Flow Past Bluff Bodies, Including Tilt- 
Rotor Wing Sections at Alpha = -90 Degrees. ans 


052,223 


050,482 


051,008 


AD-A222 983/9 
Discrete-Vortex Model for the Symmetric-Vortex Flow on 


Cones. 
N90-20946/1/GAR 050,339 
Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 

N90-21289/5/GAR 052,897 
VULNERABILITY 

Physical Vulnerability of Electric Systems to Natural Dis- 


asters and Sabota: 
PB90-253287/GAI 051,227 


WAIMEA RIVER 


Waimea River Sedimentation Study, Kauai, Hawaii. 
AD-A223 186/8/GAR 052,480 


WAKE 
Calculations of the Flow Past Bluff Bodies, _ate Tilt- 
Rotor Wing Sections at Alpha = -90 Degrees. 
AD-A222 983/9 050,338 


WAKES 
Wake deficit measurements on the Jess and Souza 
Ranches, Altamont Pass. 
DE89009505/GAR 051,314 


eee turbine wake interference. A validation study. Vol. 1. 
ain t 
DESO7a 320/GAR 051,329 


Wind turbine wake interference. A validation study. Vol. 2. 
Measurement results. 


DE90791322/GAR 051,330 





WALL FLOW 
Aerodynamic Optimization by Simultaneously U; 
Flow Variables and Design pan wien 
N90-20991/7/GAR 050,355 


New Land Battle for the Theater War Exercise. 
AD-A223 087/8/GAR 052,382 


boy guide to the SCABBARD scenario language. Edi- 


DE90010327/GAR 052,391 
WARFARE 

Korea: Coane of Conflict. 

AD-A222 903/7/GAR 052,374 

Role of the Field Artillery Brigade in Counterfire. 

AD-A223 027/4/GAR 052,381 

User’s guide to the SCABBARD scenario language. Edi- 


tion 2. 
DE90010327/GAR 052,391 
WARNING SYSTEMS 


oa Program for Air Transportation Research, 
N90-20921/4/GAR 050,403 


Cockpit Display of Hazardous Weather Information. 
N90-20929/7/GAR 053,285 


DOPLIGHT ‘87 Project Summary. 
PB90-253584/GAR 


WARTIME 
Successful Wartime Senior Leadership. 
AD-A222 922/7/GAR 


WASHINGTON (STATE) 
Water Resources Data for Washington, Water Year 1989. 
PB90-252354/GAR 051,723 


“a ty 
Weapons Suaon, Yoiown, Yor 


Depa for he Neve javal W 
Willi Mig Pg level Anghviious Base, Line 
waa, 2 


poe oe Options and Data. 
AD- 017/5/GAR 051,545 


Field See 9 Se Cate 6 es oe See 
— Ship Che — ; Supplemental Study - 
AD-AZZ3 Oe AGAR 051,685 
General Design Memorandum, Gulfport Harbor, Mississip- 
pi. acon Number 1. Appendix D. Environ- 
mental ition 

pti: eee 051,546 
oa Harbor, — 

1. Appendix E 


050,577 


052,377 


Sepoeel 
oe 136/3/GAR 051,686 


ll, Dupage County, Illinois. 
051,550 


activity 
DE90010102/GAR 


Subsurface Science Program: 
search abstracts, FY 1989-FY 1 

DE90010321/GAR 051,553 
Summary of the 1987 soil sampling effort at the idaho 
— ne Laboratory Test Reactor Area Paint 


Shop 

DE90010978/GAR 051,559 
Offgas system particulate cleaning test and evaluation for 
to Preenee i Pilot Plant. 


DE90010982/GAR 051,415 


Multimedia assessment of health risks for the Weldon 

Spring site remedial action project. 

DE90011116/GAR 051,453 

ee oe chemical completion report for over- 

vg nego hay ~s- yalmeaaaaacae 

Acton leldon Spring, Missouri. 

DE9001 TaaIGAR 051,563 

Physical effects of suspended solids on marine and estu- 

arine fish and marine shellfish, with special reference to 

ocean dumping: A literature review. 

MIC-60-03216. GAR 051,698 
Monitoring costs and their implications for direct dis- 

cteeie th ten tisdale civanet Wadedior Gamay indus- 

trial minerals sector. 

MIC-90-03228/GAR 051,699 

Chemical use and distribution in the Regina aquifer 

region. Volume I: Executive summary -- Volume II: Report 


and appendices. 

MIC-90-03579/GAR 051,706 
Final Best Demonstrated Available ween a (BDAT) 
Background Document for K031, K084, K101, K102, 
Characteristic Arsenic Wastes lastes (D004), Characteristic Se- 
tein Cae See one 0 eS eee 
Arsenic and Selenium Listing Constituents. V: 
PB90-234014/GAR ee 570 
Final Best Demonstrated Available eae, (BDAT) 
Background Document for Characteristic 

Wastes (D001), Characteristic Corrosive Wastes (D002), 
Characteristic Reactive Wastes (D003), and P and U 
Wastes Containing Reactive Listing Constituents. Volume 
2. 

PB90-234022/GAR 051,571 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for ‘001 (Addendum) and U051 
(Creosote). Volume 3. 


overview and re- 


KEYWORD INDEX 


re oon 


Demonstrated Available Technology (BDA 
Document for KO73. Volume 5. ‘ ” 
051,574 


Technology (BDAT) 
Background Document for Kost vo Volume 6. 
PB90-234063/GAR 051,575 


(BDAT) 
Equip- 
051,576 


051,577 
Background Document for Kose taddondurn) Rane 10 
PB90-234105/GAR "051,578 


Final Treatment Standards for KO69 Nonwastewaters in 
the Calcium Sulfate/Sodium Subcategory and 
Wastewater Forms of KO69. Volume 11. 
PB90-234113/GAR 


Final Treatment Standards for 
Wastewater Forms of K100. Volume 12. 
PB90-234121/GAR 


Final Best Demonstrated Available T: (BDAT) 
Document Addendum for Wastes. 


Volume 14. 

PB90-234147/GAR 051,581 

Final Best Demonstrated Available Technology (BDAT) 
Document 


Addendum for F002 (1,1,2-Trich- 
ee 2-Ethoxyethanol, and 2- 


parse cae 
162/GAR 051,582 


Final Best Demonstrated Available Totnes Ce 

Background for Mercury-Containing Wastes , K106, 

PO65, P092, and U151. Volume 17. 

PB90-234170/GAR 051,583 

Final Best Demonstrated A’ oe = 
Document for ra ‘=a U Thallium 

Volume 18. 


pe 88/GAR 051,584 


Background Document for Nanas Conan, We Vanes 

fad and P120). Volume 19. 
90-234196/GAR 051,585 
Final Best Demonstrated Available T: (BDAT) 
Back Document for Barium Wastes and 

P013). Volume 20. 

PB90-234204/GAR 051,586 
Final Best Demonstrated Available Technology (BDAT) 
Document for DOO6 Cadmium Wastes. 


Volume 21. 

PB90-234212/GAR 051,587 

Final Best Demonstrated Available T (BDAT) 
Document for Wastes 7 and 


051,588 
vailable Technology Bg pee 
by 5008 and P and 
PB90-234238/GAR 051,589 
Final Best Demonstrated Available Technology ee 
Document for Silver-Containing Wastes. 
Volume 24. 
PB90-234246/GAR 051,590 
Final Best ————— Technology Bl 
Volume 25. 
PB90-234253/GAR 051,591 


Best Demonstrated Available Technology (BDAT) Back- 

Document for Wastes from the of 
Aliphatics F025. Volume 1. 

PB90-234287/GAR 051,592 


Treatment Standards for Nonwastewater and Wastewater 
Forms of K044, K045, and K047. Volume 2. 
PB90-234295/GAR 051,593 


Best Demonstrated Available Technology (BDAT) Back- 
ee tees O and Multisource 
Volume D. Reactive U and P Wastewaters 


and Nonwastewaters. 
PB90-234303/GAR 051,594 
Best Demonstrated and Available Technology (BDAT) 


Sa the Production of 
i 1 
234311/GAR 051,595 


DAT) Background. Document (eee Hy 
of 1,1,1-Trichloroethane K028, K029, 


051,596 

Technology (BDAT) Back- 

Dosument tor U and P Wastes and tha Gource 
(F039). Volume A. Wastewater Forms of Or- 
ee in te eon oh Some 
Which There Are Treatment 


Standards. 
PB90-234337/GAR 051,597 


WASTE DISPOSAL 


051,598 


Demonstrated Available T DAT) Back- 
Guanes tor U ond ® Weeien aed tnab teens 


051,600 


Best Demonstrated ‘echnology (BDAT) Back- 
Document for Disilaion Bator rom the Pro 


051,601 


vailable Technology (BDAT) Back- 
Document for Ditton Bots f ate 


we Tene om) Back- 


ser coca ee 


Neon BOX 6 Final Best pry Available Tech- 
Pounce Wastes (K036 havo 
234410/GAR 051,605 
Best Demonstrated Available Technology 
T) Background Document for K037. 
eaten 051,606 
y (BDAT) Back- 
and Chioro- 
. K041, K042, KO85, K097, 
KO98, K105, DOIZ DOT 
234436/GAR 


to the Final Best 
(BDA 


| inal ny Available Tech- 
so con henge Document for Wastes from 
Refining Industry K048, K049, KO50, K051, 


PB90-204451/GAR 051,609 

Best Demonstrated A\ ee ae. 

Gamma tor © ant ® Wmuien id Multi-Source 
(F039). Volume E. Gaseous U and P Wastes. 

/GAR 051,610 


National on Scene Coordinator Directory. 
PB90-249509/GAR 051,631 


eS ee coe een Se ae 


Pago 24961 6/GAR 051,716 


CERCLA Off-Site Policy: Providing Notice to Facilities. 
PB90-249624/GAR 051,638 


Waste Minimization Opportunity Assessment, Fort Riley, 
PB90-250176/GAR 051,651 


Health Assessment for Union Carbide Disposal/Red Oak 
Landfill Site, Red Oak, lowa, Region 7. CERCLIS No. 
1AD980643509. 


PB90-250366/GAR 051,476 

— Assessment for Elizabethtown Landfill, Elizabeth- 
Lancaster County, Pennsylvania, Region 3. CER- 

cus’ No. PAD980539712. 

PB90-250382/GAR 051,478 


Health Assessment for Fletcher’s Paint Works and Stor- 
Ee ee ee laste Material, Milford, Hillsbor- 
=—< New Hampshire, Region 1. CERCLIS No. 
N 1067614. 


PB90-250424/GAR 051,479 


PB90-250432/ /GAR 
of Waste Disposal Sites with Natural 
PB90-252818/GAR 051,653 


pn sip, urington County, Now Jersey, Region 2 CERCLIS 


No. NJ 
890-259733/GAR_ 051,662 


Assessment of Tentatively Identified Compounds in Su- 
953816/GAR 051,664 
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ent eet 6 atin Ge Papen & New Bed- 
ford, MA. (First Remedial Action), M 051,008 


PB90-254293/GAR 

Superfund Record of Decision (EPA Region 3): C and R 

Battery, VA. (First Remedial Action), March 1990. 

PB90-254301/GAR 051,666 
in 3): Westline, 


Superfund Record of Decision (EPA.R 
PA. (First Remedial Action) rem ten March 1990. 
PB90-254319/GAR 051,667 


Superfund Record of Decision (EPA Region > Roebling 
Steel, NJ. (First Remedial Action), March 1990. 
PB90-254335/GAR 051,668 


Mobile incineration: An Analysis of the Industry. 


PB90-255449/GAR 051,670 


WASTE DISPOSAL SITES 


Phase 1 in the a of an Atlantic region C & P 
toxic chemical databa: 
MIC-90-03117/GAR 051,567 


WASTE FORMS 


Encapsulation of mixed radioactive and hazardous waste 
contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 


Results of field testing of waste forms using lysimeters. 
DE90010905/GAR 051,520 


WIPP/SRL in-situ tests: Compositional correlations of 
MIIT waste glasses. 
DE90011241/GAR 051,530 


Recommended initial waste forms for the WIPP experi- 
mental test program. 
DE90011561/GAR 052,682 


WASTE MANAGEMENT 


Long-Term Management Siem for “~ Material 
Disposal for the Naval Weapons Station, Yorktown, York- 
town, Virginia; Naval Supply Center, Cheatham Annex, 
Willamsburg, Virginia; and Naval Amphibious Base, Little 
Creek, Ik, Virginia. Phase 1: Evaluation of Existing 
Management Options and Data. 

AD-A223 017/5/GAR 051,545 


Waste Management Program. Fiscal year 1990, Summary 


ee plan. 
90010269/GAR 051,551 


Applied research, development, demonstration, testing 
and evaluation plan for environmental restoration and 
waste management. 

DE90010604/GAR 051,235 
Environmental restoration and waste management site- 
specific plan for the Richland Operations : Detailed 
information 

DE90010860/GAR 051,558 


ind: — Back, Looking Ahead. 


Superfui 
PB90-249491/GAI 051,630 


Notification System. 


Emergency Response 
PB90-249715/GAR 


Directory of EPA/State Contacts by Specialty. 
PB90-249749/GAR 


051,643 


051,646 


Superfund innovative Leworng: Ry  _rce Program: 
Technology Profiles, November 1 
PB90-249756/GAR 051,647 


Site Enforcement ett System (SETS) (Region 1) 


(for Microcomputers) 

PB90-502618/GAR 051,672 

Site Enforcement Tracking System (SETS) (Region 2) 
ers). 


(for Micri 
PB90-502626/GAR 051,673 


Site Enforcement panne System (SETS) (Region 3) 


(for Microcomputers 
PB90-502634/GAR 051,674 


Site Enforcement System (SETS) (Region 4) 


(for Microcomputers 
PB90-502642/GAR 051,675 
Site Enforcement Tracking System (SETS) (Region 5) 


(for Microcomputers). 
PB90-502659/GAR 051,676 


Site Enforcement ees System (SETS) (Region 6) 
(for Microcomputers 
PB90-502667/GAR 051,677 


Site Enforcement Tracking System (SETS) (Region 7) 
(for Microcomputers). 
PB90-502675/GAR 051,678 


Site Enforcement Sonne System (SETS) (Region 8) 


(for Microcomputers, 
PB90-502683/GAR 051,679 
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PB90-234253/GAR 051,591 


Afbraak van Organische H: in Verbindingen in An- 

aeerobe Sediment-Water Systemen (Reductive Dehalo- 

— of Organic Pollutants in Anaerobic Sediments). 
'B90-249012/GAR 051,712 


Metal Recovery/Removal Using Non-Electrolytic Metai 


Recovery. 

PB90-250150/GAR 051,650 
Toxi of Oil Spill Cleanup Agents. 
PB90-250267/GAR 051,717 


Agricultural Draina: —_ Wells: Impact on Ground Water. 
PB90-252644/GA 050,458 


Sete st of Storm and Combined Sewer Pollution 
D Program Documents. 
PB90-255670/GAR 051,731 


WATER eet DETECTION 


ic parameters in reagent water and effluents. 
MI 90.63251 /GAR 051,700 


Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8- 
TCDD in Trinkwasser (Development of a Method for 
Analysis of 2,3,7,8-TCDD from Drinking Water). 

PB90-250481/GAR 051,719 


WATER POLLUTION ECONOMICS 


— Pollution Claims Fund (Canada): Annual report 
MIC-90-03290/GAR 051,702 


WATER POLLUTION EFFECTS (ANIMALS) 


Assessing cumulative impact on fish and wildlife in the 
Saimon River Basin, Idaho. 
DE90010540/GAR 051,689 


effects of suspended solids on marine and estu- 
arine fish and marine shellfish, with special reference to 
ocean dumping: A literature review. 
MIC-90-03218/GAR 051,698 


Impact of acidification on the economic value of recre- 
ational fishing in eastern Canada. 
MIC-90-03223/GAR 050,487 


Distributions of stonefly Plecoptera and caddisfly Trichop- 
tera species in three stream systems in New Brunswick 
and Nova Scotia, Canada, with reference to stream acidi- 


ty. 
MIC-90-03429/GAR 050,496 


Proposal for environmental research and monitoring of 
Bay of Fundy caused by salmonid mariculture in the 
of Fu 
90-0: /GAR 051,704 


moana for Growth in Mussels Exposed in Western and 
Eastern Scheidt 
PB90-249053/GAR 051,713 


Impact of Tributyitin in Dutch Coastal Waters: An Envi- 
ronmental Problem. 
PB90-253410/GAR 051,728 


acorn mean Using ‘Bathyporeia sarsi’ and ‘Bath- 
yporeia pilosa 
PB90-253469/GAR 052,778 


ae POLLUTION EFFECTS (HUMANS) 


lealth Assessment for South Municipal is Supply 
Wall Hillsborough County, Peterbor Cheshire 
Cour PRCLIS No. 


New Hampshire, Region 1. 
NHD98067 1069. 
PB90-250432/GAR 051,480 


WATER POLLUTION EFFECTS (PLANTS) 


aoe direct toxicity and food-chain effects in aquatic 
wep, ye natural periphyton communities. 
BES001 1068 GAR 051,692 


WATER POLLUTION SAMPLING 


Task Order Enhanced Preliminary Assessment, New Or- 
leans Military Ocean Terminal, New Orleans, Louisiana. 
AD-A222 754/4/GAR 051,684 


Field Evaluation of the Quality of Effluent from Confined 


rae oe Material Disposal Areas: Supplemental Study - 
louston Ship Channel. 
AD-Az23 057/1/GAR 051,685 


St. Charles County well field monitoring project. Quarterly 
r January-March 1990. 
DE90010626/GAR 051,690 


Concentrations of metals in Norton Sound seawater sam- 
ples and human hair samples, 1989. 


DE90010857/GAR 051,691 


St. Croix River water quality report, 1987-88. 
MIC-90-03174/GAR 051,697 


Fact a simple, inexpensive microbial water quality tests: 

Its of a three-continent, eighty-country research 
Pet osraan 052,549 
Water Quality Control Network: Proceedings of the meet- 


ing. 

MiC-90-0321 1/GAR 052,550 
Plains Hydrology and Reclamation Project: Spoil ground- 
water chemistry and its impacts on surface water. 
MIC-90-03267/GAR 051,701 


Water quality at Stevens Island and Indian Bay, Shoal 
Lake, Ontario, June 29 and July 5, 1989. 
MIC-90-03432/GAR 051,705 


Remote Sensing lied to Sea Water Quality Re- 
searches in Coastal Regions: A Review. 
N90-21438/8/GAR 052,814 


Comparison of Grain Size Correction Procedures for Or- 
ganic Micropollutants and Heavy Metals in Marine Sedi- 


ments. 
PB90-251794/GAR 051,721 


WATER POLLUTION STANDARDS 


Final Best Demonstrated Available Mine any | (BDAT) 
Background Document for K061 (Addendum). Volume 9. 
PB90-234097/GAR 051,707 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for F006 Wastewaters (Adden- 
dum). Volume 13. 

PB90-234139/GAR 051,708 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Acrylonitrile 
Wastes (K011, KO13, and K014). Volume 15. 

PB90-234154/GAR 051,709 


WATER QUALITY 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 1. 
— Coastal mg se '$ 1986 Certified Land Use 
Plan Alternative. 

AD-A223 240/3/GAR 052,824 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 2. Tidal Circulation and Transport Comput- 
er Gaon: and Water Quality Assessment. Section 2. 
a Landmark’ 's Proposed Secondary Alternative ‘The 


AD-A223 : 241/1/GAR 052,825 


Evaluating direct toxicity and food-chain effects in aquatic 
systems using natural periphyton communities. 
DE90011063/GAR 051,692 


Environmental quality of receiving waters at United Keno 
Hill Mines Ltd., Elsa, Yukon. 
MIC-90-03114/GAR 051,695 


Canadian water quality guidelines for carbofuran. 
MIC-90-03121/GAR 051,493 


St. Croix River water quality report, 1987-88. 
MIC-90-03174/GAR 051,697 


Use of simple, inexpensive microbial water quality tests: 
Results of a three-continent, eighty-country research 


oject. 
Mil 90-03203/GAR 052,549 
Water Quality Control Network: Proceedings of the meet- 


ing. 
MiC-90-0321 1/GAR 052,550 


peo quality at Stevens Island and Bay, Shoal 
e, Ontario, June 29 and July 5, 1989. 
MIC 90-05403/GAR 051,705 


Remote oe ied to Sea Water Quality Re- 
searches in Coastal Regions: A Review. 
NOO-21438/8/GAR. 052,814 


Analise de Parametros de Qualidade de Agua Do Rio 
Piaui (Se), Brasil, Atraves de Dados de Campo E Do 
Sensor TM/Landsat (Anal — of Water a Param- 
eters of the Piaui River (Se), Brazil, Through Field and 
TM/Landsat Sensor Data). 

N90-21453/7/GAR 052,492 


lilinois Water Quality Report, 1988-1989. 
PB90-252396/GAR 051,726 


WATER QUALITY DATA 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 1. Atlantic Slope Basins, Hudson River to Cape 
May. 

PB90-252347/GAR 051,722 


Water Resources Data for Washington, Water Year 1989. 
PB90.252804/GAR 051,723 


Water Resources Data for Montana, Water Year 1989. 
PB90-252362/GAR 051,724 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 2. Delaware River Basin and Tributaries to Dela- 


ware Bay. 
PB90-252370/GAR 051,725 


WATER QUALITY MANAGEMENT 


Case study on optimal water management of small catch- 
ments. Aaros river in Norway. 
DE90791371/GAR 052,545 


St. Lawrence Action Plan: Annual report 1988-89. 





MIC-90-03166/GAR 052,548 


State of the oe Bay: Second Annual Monitoring 
Report, 1984-1 

PB 346659/GAR 051,710 
Scope for Growth in Mussels Exposed in Western and 
Eastern Scheldt 
PB90-249053/GAR 051,713 
Installation of a HPLC System for Radwaste Control. 
PB90-251042/GAR 0. 


Agricultural Draina: — Wells: impact on Ground Water. 
PB90-252644/GA 050, 


Economic Quantification of Plans for Surface Water Man- 


nw. 
PB90-252842/GAR 050,447 


Uncertainty in Modeling Regional Environmental Sys- 

tems: The Generalization of a Watershed Acidification 

Model for Predicting Broad Scale Effects. 

PB90-253352/GAR 051,727 

WATER RESOURCES 

Case study on optimal water management of small catch- 

ments. Aaros river in Norway. 

DE90791371/GAR 052,545 

Current research ‘89: A synopsis of the 1988-89 research 

- im at the National Water Research Institute. 
90-03336/GAR 152,487 


| aa Water Appeal Board: Annual report 1988- 


9. 
MIC-90-03468/GAR 052,489 


WATER SUPPLY 
a water rates in Canada, 1986: Current practices 


ind prices. 
MIC-90-03098/ GAR 053,198 
Water ae in Small Communities: Selected 


Case Si 
pa00-286710/GAR 052,566 


Radon Removal Techniques for Small Community Public 
Water Supplies. 
PB90-257809/GAR 051,497 
WATER TABLES 

Water levels in periodically measured wells in the Yucca 
Mountain Area, Nevada, 1988. 

DE90010656/GAR 051,511 
Evaluations of the effects of the Columbia River on the 
unconfined aquifer beneath the 1301-N Liquid Waste Dis- 


posal Facility. 
DE90010852/GAR 051,516 


WATER TREATMENT 
Fuji Electric Review, Vol. 36, No. 1, 1990. 
PB90-250275/GAR 051,718 
Elimination of Chlorinated Ethylenes from Drinking Water. 
PB90-250531/GAR 050,852 
Radon Removal Techniques for Small Community Public 
Water Supplies. 
PB90-257809/GAR 051,497 
WATER VAPOR 
New Water Vapor Masers in the Southern Hemisphere. 
N90-21689/6/GAR 050,525 
WATER WAVES 
Deck Wetness and Extreme Motions Experiments: An In- 
vestigation into Establishing Reliable Statistics for Rare 


Events. 
AD-A223 002/7/GAR 052,789 


WATER WELLS 
St. Charles County well field monitoring project. Quarterly 


re January-March 1990. 
(5£90010626/GAR 051,690 


WATERSHEDS 
Flood of September, 1986 in the watersheds of Lodge, 
Battle and Lyons Creeks, southwest Saskatchewan. 
MIC-90-03111/GAR 052,482 


Uncertainty in Modeling Regional Environmental Sys- 
tems: The Generalization of a Watershed Acidification 
Model for Predicting Broad Scale Effects. 
PB90-253352/GAR 051,727 
WATERWAYS (WATERCOURSES) 
Resultaten van de in 1986 Uitgevoerde Activiteits-Metin- 
= van (21) Po en Andere Natuurlijke Radio-Nucliden in 
ecentrifugeerd Water en Zwevend Slib, Afkomstig uit de 
Nederlandse Kust- en Binnenwateren (Results of the Ac- 
tivity Measurement Performed in 1986 of (210)Po and 
Other Natural Nuclides in Centrifuged Water and Sus- 
pended Matter from the Dutch Coastal and Iniand Water- 


ways). 
PB90-247735/GAR 052,815 


WAVE PROPAGATION 
Effects of Small-Scale Heterogeneities on Regional Prop- 


— 
AD-A222 810/4/GAR 052,436 


WAVEFORM RELAXATION METHOD 
Waveform Relaxation for Multibody Dynamics. 
PB90-255845/GAR 

WAVEGUIDE ANTENNAS 
Coplanar Waveguide Fed Phased Array Antenna. 
N90-21273/9/GAR 

WAVEGUIDE LASERS 
Integrated-Optic Laser Fabricated by Field-Assisted lon 
Exchange in Neodymium-Doped Soda-Lime-Silicate 
Glass. 


4 


052,074 


051,108 


KEYWORD INDEX 


PB90-254897 


WAVEGUIDES 
Vertical Emitti Ring Neeser Ultra-Low Threshold 
par dione Quantum Well Lasers for Optical 


Inter 
AD AD22 933 932/6/GAR 052,917 
Coplanar Waveguide Discontinuities for p-l-N Diode 
Switches and Filter Applications. 

051,119 


052,938 


N90-21278/8/GAR 
Active Control of Multi-Dimensional Random Sound in 


N90-21603/7/GAR 052,873 


WEAK INTERACTIONS 
Theory of precision electroweak measurements. 
DE90010179/GAR 

WEAK NEUTRAL CURRENTS 
Messung elektroschwacher Effekte und topologischer 
hier ey rig gmeny cpery cork APRIL 
> ee eo ee PETRA. (Measure- 
ment of electroweak eff 
aves Gn Cabilaae G+ } 0 ¢ -> tau (+ ) tau (-) at 
the storage ring PETRA). 

TIB/B90-81205/GAR 053,190 

WEAPON DELIVERY 
Effects of Field-of-View Sizes on Pop-Up Weapons Deliv- 


AD-A223 018/3/GAR 050,622 
WEAPON SYSTEM EFFECTIVENESS 
Comparison of Damage Functions for Use in Artillery Ef- 


fectiveness 
AD-A222 32 589/4/GAR 052,366 
WEAPON SYSTEMS 


Contractor Program Manager's Testability/Diagnostics 


Guide. 

AD-A222 733/8/GAR 052,315 

United States Dependence upon Foreign ne for 

High-Tech Components of Weapens Systems. 

AD-A223 181/9/GAR 052,354 

WEAR 

Studies of Mechano-Chemical Interactions in the Tribolo- 

ical Behavior of Materials. doen 
1, 


053,070 


90-21182/2/GAR 


Evaluation of the Performance of the Auto-Read Version 
of the Face Dipstick. 

PB90-255613/GAR 050,871 

WEATHER 

Investigation of Air Tri tion Techi at the 
Massachusetts Institute of Technology, 1988-1989. 
N90-20922/2/GAR 053,278 
Cockpit Display of Hazardous Weather Information. 
N90-20929/7/GAR 053,285 


Meteorologist Weather Processor (MWP) Integration Test 


Plan. 
N90-21500/5/GAR 053,299 


WEATHER FORECASTING 
Influence of Ice Accretion Physics on the Forecasting of 
S. 


Aircraft Icing Condition: 
N90-20928/9/GAR 053,284 


Predictability of Weather and Climate in a Coupled 
Ocean-Atmosphere Model: A Dynamical Systems 


proach. 
N90-21502/1/GAR 
WEATHERIZATION 
Testing the effectiveness of mobile home weatherization 
measures in a controlled environment: The SERI 
CMFERT Project. 
DE90000323/GAR 051,230 
WEED CONTROL 
Control of Phragmites or Common Reed. 
PB90-245101/GAR 
WEEDS 
Weed seedling identification guide. 
MIC-90-03422/GAR 
WEIGHT REDUCTION 
Multi-Objective Shape and Material Optimization of Com- 
posite Structures Including Damping. 
N90-21132/7/GAR 053,040 
Transmission Research Activities at NASA Lewis Re- 


search 
050,398 


050,561 


052,558 


050,451 


ter. 
N90-21394/3/GAR 


WEIGHTLESSNESS 
ice Truss Zero Gravity Dynamics. 


Noo21087/ 3/GAR 053,252 


Basg Thermomechanical Pump Helium 2 Transfer Tests. 
N90-21097/2/GAR 053,266 
WEINBERG ANGLE 
Messung elektroschwacher Effekte und topologischer 
Verzweigungsverhaeltnisse in der Reaktion e (+ pe()- 
> tau (+ ) tau (-) am PETRA. (Measure- 
ment of electroweak effects topological 
ratios in the reaction e (+ ) e (-) -> tau (+ ) tau (-) at 
the storage ring PETRA). 
TIB/B90-81205/GAR 053,190 


WELD STRENGTH 


On-Line Assessmen 
N90-21398/4/GAR 


WELDED JOINTS 
Ambient-temperature ig failure of silver-aided diffu- 
sion bonds between steel. 


it of Weld Quality Using Ultrasonics. 
051,797 


WHEELS 


DE90010687/GAR 051,958 

Anodic dissolution testing of Welding Institute of Canada 

MIC-90-03975/GAR 051,870 
WELDING 

Se ONES OER ne eS 

Des0011714/GAR 051,830 


Attachment of Lead Wires to Thin Film Thermocouples 
on High Temperature Materials Using the Paral- 


lel GAP Wi 
N90-21961/2/CAR 050,913 
Development of Robotic Welding System for Jet Ei 
PB90-251554/GAR nase 
WELDING MACHINES 
High Speed Welding Head for Hermetic Sealing. 
Po00s1497/GAR 
WELDMENTS 


Metallurgical ae of main steam line weldment 
cracking, Lakeview TGS. 
MIC-90-03531/GAR 051,223 


Ww and Nondestructive Examination Issues at Sea- 
brook po aye gt 


052,740 


051,168 


R 
NUREG-1425/GAR 
“ee SPRING (MISSOURI) 


ae aS 
sancot 
and 


of health risks for the Weldon 
action project. 


Action We 
DE90011414/GAR 
WELLS 
Water levels in periodically measured wells in the Yucca 
Mountain Area, Nevada, 1988. 
DE90010656/GAR 051,511 
WESTERN EUROPE 
ty of Western Europe. 
AD-A222 641/3/GAR 052,367 
Volatility of Aerosols in the Western European Environ- 


ment. 
AD-A222 786/6/GAR 050,567 


WESTERN REGION (UNITED STATES) 
Ozone and acid-precipitation on western coniferous for- 


ests. 
DE90011014/GAR 051,416 


Alluvial Valley Floor Identification and Study Guidelines. 
PB90-252420/GAR 052,544 
WET ROAD CONDITIONS 


Wet-Pavement Safety Programs. 


PB90-255605/GAR 050,870 


Ocean Entrance 
ot 8. Tide Greulaton and Transport Comput 
and Wi Quality Assessment. Section 2. 
Lanauuite Cralesed Samainy Aumuaien Whe 


e Plan’. 
AD-A223 241/1/GAR 052,825 
Wetlands planning policy statement: Implementation 
IC-90-03260/GAR 052,553 


Policy statement, wetlands: A proposed policy of the 
Government of Ontario issued for public review. 
MIC-90-03261/GAR 052,554 
Evaluation of Wetland Mitigation Projects (EvaWetMit). 
PB90-256595/GAR 052, 
WETTING 
Critical Point Wetting Drop Tower Experiment. 
N90-21208/5/GAR 
WHALES 
Population Characteristics of Humpback Whales in 
Southeastern Alaska: Summer and Late Season, 1986. 
PBS90-252487/GAR 


052,176 
WHEAT 
Tan spot of wheat. 
MIC-90-03562/GAR 


050,805 


050,472 


Blackpoint and smudge of wheat. 
MIC-90-03565/GAR 050,474 


bye Yield Estimation at by Hg Farm Level Using Landsat 


Noo2té /6/GAR 050,462 
Estimativa DA Produtividadedo Trigo Atraves de Radio- 
metria de Campo (Wheat Productivity Estimate Through 
Field Radiometry). 

N90-21460/2/GAR 050,468 
Wheat Program in the 1990’s. Issues for Decisionmakers. 
PB90-248113/GAR 050,441 


WHEAT TRADE 
Durum production. 
MIC-90-03564/GAR 
WHEELS 


050,511 


0 Seana hey See Se 


NOO-21099/1/GAR- 059,253 
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WHISKER COMPOSITES 
Investigation of Thermo-Mechanical Effects in Silicon 
Carbide Whisker/AI Alloy Composites. 
AD-A222 635/5/GAR 051,903 


Friction and wear of whisker-reinforced ceramic compos- 


ite bodies. 
DE90011313/GAR 051,979 


WHISKERS 
microscopy of interfaces in silicon carbide 
whisker-reinforced alumina composites. 
DE90010439/GAR 051,916 


WIGGLER MAGNETS 
Spectral characteristics of insertion device sources at the 
Advanced Photon Source. 
DE90011099/GAR 053,123 


WILDLIFE 
Lead ; The invisible Disease. 
PBO0-245093 GAR 052,287 


Avian Botulism: Geographic Expansion of a Historic Dis- 
ease. 

PB90-245119/GAR 052,288 
Avian Cholera: A Major New Cause of Waterfowl Mortali- 


Pf90-246661/GAR 052,289 

Decoy Traps for Ducks. 

PB90-246679/GAR 
WILDLIFE CONSERVATION 

Benefits of wildlife. 

MIC-90-03235/GAR 
WIND 


052,559 


052,551 


Steady-State Model of Wind-Blown Sand Transport. 
AD-A222 775/9/GAR 052,585 
Wind and Wave 1 ed on the New England Shelf, 


May 1987 - August 1988 
AD-A223 051/4/GAR 052,780 


Analysis of Seismic Data Collected Near the Eastern 
Kazakh and Nevada Test Site. 
AD-A223 230/4/GAR 052,439 


Nauwkeurigheid van windmetingen en internationale in- 
tercalibratie van anemometers. (Accuracy of wind meas- 
urements and international intercalibration of anemo- 
meters). 

DE90786127/GAR 051,325 


WIND EFFECTS 


Windklimaat ter van de Nederlandse Kust Over 


de Periode 1907-1 Y (Wind Climate along the Dutch 
Coast of the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 


WIND LOADS 
Wind a wake interference. A validation study. Vol. 1. 
DE90791 71320/GAR 051,329 
Wind turbine wake ——_— A validation study. Vol. 2. 


Measurement results. 
DE90791322/GAR 051,330 
WIND (METEOROLOGY) 
Wind erosion risk: Manitoba. 
MIC-90-03442/GAR 
WIND SHEAR 
Analysis of Requirements for a P-3 Windshear Training 
AD-A222 577/9/GAR 052,302 
Joint University Program for Air Transportation Research, 
1988-1989. 
N90-20921/4/GAR 050,403 


Cockpit Display of Hazardous Wind Shear Information. 
N90-20924/8/GAR 053,280 


—— of Air ee Technology at Prince- 


, 1988-198! 
N90-20985/ 4/GAR 053,291 


Expert System for Wind Shear Avoidance. 
N90-20938/8/GAR 

WIND TUNNEL TESTS 
Investigation of Air Ti 


052,592 


050,406 


ition Technology at the 
Massachusetts Institute of Technology, 1988-1989. 
N90-20922/2/GAR 053,278 


Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade Designs for a Utility-Class Helicopter. 
N90-20974/3/GA\ 050,396 


Advanced Instrumentation for Aircraft Icing Research. 
N90-21006/3/GAR 050,411 


ze Aeroelasticity History, Status and Future in 

NO0-21047/7/GAR 050,364 
WIND TURBINE ARRAYS 

Wake deficit measurements on the Jess and Souza 

Ranches, Altamont Pass. 

DE89009505/GAR 051,314 

——— paa Aeroe Vindmoellepark. (Measurements at 

Aeroe Windmill ). 

DE90791318/GAR 051,328 

 . aaaaaaamaamaaas A validation study. Vol. 1. 


DESOTO: 320/GAR 051,329 


Evaluatie van de brochure ee (Evaluation 
of the brochure ‘Wind turbine noise’). 


KW-132 VOL. 90, No. 20 


KEYWORD INDEX 


DE90767886/GAR 051,321 


Wind energy technology for large scale turbines. Status 
of research and development in the Federal Republic of 
Germany 1988/1989. 

DE90785029/GAR 051,324 


Nauwkeurigheid van windmetingen en internationale in- 
tercalibratie van anemometers. (Accuracy of wind meas- 
urements and international intercalibration of anemo- 


meters). 
DE90786127/GAR 051,325 


Demonstratie van het  integraal windturbinemodel 
PHATAS-REGHAT door middel van berekeningen aan de 
NEWECS-45. (Demonstration of the integral wind turbine 
model PHATAS-REGHAT by means of calculations on 
the NEWECS-45). 

DE90786202/GAR 051,326 


Start/stop strategier for vind-diesel systemer. (Start/stop 


strat for wind-diesel systems). 
DE90791309/GAR 051,327 


Wind turbine wake interference. A validation study. Vol. 2. 
Measurement results. 
DE90791322/GAR 051,330 
Notat vedroerende konsekvens af vindmoenster og en 
differentieret tarif paa elafregning mellem vindkraftvaerk 
0g distributionsselskab. (Note on the consequences of 
wind patterns and differentiated tariffs on electricity ac- 
counting between wind power stations and distribution 


firms). 
DE90791348/GAR 051,331 
Experimentell Modelibildning i Vindkraftverk (Experimen- 


tal Methods of Model Building of Wind Turbines). 
PB90-252925/GAR 051,335 
Integrated Dynamic Model of a Flexible Wind Turbine. 
PB90-253907/GAR 051,336 
WINDOWING TECHNIQUES 
QDES Administrative Guide: National PDES Testbed. 
PB90-250069/GAR 051,823 
Object-Oriented Prolog System for Simulation. 
PB90-257403/GAR 
WINDOWS 
Electrochromic sun control coverings for windows. 
DE90000335/GAR 050,645 
WINDS ALOFT 
Low my F-R 
Oxygen itglow 
N90-21 1494/1 GAR 
WINGS 
Effect of Vortex Generators on the Aerodynamic Wing 
Characteristics and Body of Revolution--Transiation. 
AD-A222 813/8/GAR 050,337 


Progress in Inverse Design and Optimization in Aerody- 


namics. 
N90-20977/6/GAR 050,347 


Aerofoil Design Techniques. 
N90-20978/4/GAR 050,397 


System for Transonic Wing oe Geometric Con- 
straints Based on an Inverse M . 
N90-20983/4/GAR 050,352 


Constrained Spanioad Optimization for Minimum Drag of 
Multi-Lifti lace Configurations. 

N90-20992/5/GAR 050,356 
Numerical Optimization of Wings in Transonic Flow. 
N90-20997/4/GAR 150,361 


WIPP 
Basic data r for drillholes H-14 and H-15 (Waste 
Isolation Pilot Plant-WIPP). 
052,481 


DE90008233/GAR 
Basic data 4 for drillholes H-17 and H-18 (Waste 
t-WIPP). 
051,499 


Isolation Pilot Plan 

DE90008234/GAR 

Basic data report for drillhole H-16 (Waste Isolation Pilot 
Plant-WIPP). 
DE90008236/GAR 051,500 


Preliminary evaluation of potential engineered modifica- 
tions for the Waste Isolation Pilot Plant (WIPP). 
DE90010165/GAR 052,652 


Parameter sensitivity studies of selected components of 
the Waste Isolation Pilot Plant repository/shaft system. 
DE90010197/GAR 051,506 


Basic data report for drillhole H-12 (Waste Isolation Pilot 
Plant-WIPP). 
DE90010322/GAR 052,442 


Geomechanical analyses in support of the Waste Isola- 
tion Pilot Plant (WIPP). 
051,508 


051,050 
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Development of a point-contact solar cell using high- 


volume processi coe | techniques. Final report. 
DE90010330/GAI 051,368 


MEREDITH, B. E. 
Present Mobilization System for Reserve Components (RC) 


is Inadequate. 
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Integrated Area Measure of Visual Endogenous ERPs: Re- 
lation to Cognitive Workload and Hemisphere. 
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— Theory of Two-Parameter Stationary Random 
ields. 


051,994 


050,903 


AD-A222 770/0/GAR 
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technical fas ore report, December 1989-February 1990. 

DE90009556/GAR 051,241 


Qualification Testing of the Combat TALON I! Video Display 
Unit Container. 
AD-A222 610/8/GAR 052,304 
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N90-21570/8/GAR 052,909 


MOLA, E. E. 
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AD-A223 047/2/GAR 052,941 


SCHOBERT, H. H. 
Inhibition of retrogressive reactions in coal/petroleum co- 
Tr —, — progress report, December 
1, 1989-February 28, 1 
DE90011004/GAR 
SCHOENGOLD, C. R. 
Radiological effluents —y-~ 4 from announced US conti- 
nental tests, 1961 through 1988 
DE90011243/GAR 051,531 
SCHOESSOW, P. 
Wakefield calculations 
DE90009712/GAR 
SCHOLL, L. G. 


Laboratory Study of Test Methods for Polymer Modified As- 
phalt in Hot Mix Pavement. 


051,247 


on parallel computers. 
053,059 
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PB90-252412/GAR 
SCHOLTZ, R. A. 

Advanced Communication Processing Techniques Held in 

Ruidoso, New Mexico on 14-17 May 1989. 

AD-A223 244/5/GAR 050,932 


SCHORSCHER, H. D. 

Caracterizacao de Estruturas Lineares a Partir de Dados de 
Sensoriamento Remote; Serra Do Espinhaco Meridional 
(Characterization of Linear Structures from Remote 

ing Data; Espinhaco Meridional (Mg) Sierra). 
N90-21449/5/GAR 052,468 
Contribuicao Para O Estudo DA Evolucao de Parte Do Su- 
SS inhaco E de Seu Embasamento Atraves DA 
de Fraturamento (Contribution for the Study of the 
Evolution of Part of the my Supergroup and Its 


Foundation ih Fracture 
N90-21459/4/GA\ 052,471 


mg Do Espinhaco Meridional, Incluindo O Quadrila- 
errifero: | Atraves de Dados de Sensoria- 
of Espinhaco Meridional, Including 

; Integration Through Remote 


052,469 


051,795 


mento Remoto ( 

the Quadrilatero Fi 

Sensing Data). 

N90-21450/3/GAR 
SCHOTT, W. 

CsJ(TI) eager wg des Crystal Barrel Detektors. (Csi(TI) 

calorimeter of the Crystal Barrel detector). 

TIB/A90-81 SOBGAR 053,187 
SCHOUTEN, A. J. 

—_- Toxiciteit van Aluminium en H(+ )-lonen Concentra- 

tie voor toden uit een Zuur en Kalkrijk Dennen- 

bos. (I) Ontwikkeling en Toepassing van een Toets in Wa- 

terig Medium (Acute Toxicity of Aluminum and H(+ ) Con- 

centration to Soil Nematodes from Acid and Lime-Rich Co- 

niferous Forest Soil. (I) Development and Application of a 

Test in Watery Solutions). 

PB90-249343/GAR 052,279 
SCHRA, L. 

Corrosion and Stress Corrosion of Aluminum-Lithium a. 

AD-P005 925/3/GAR 051,943 


SCHRAMA, J. T. A. 


Het passief ik van zonne-energie in de sociaie won- 
ingbouw te le aan den \Jssel. Evaluatie en eindrap- 
portage. (Passive use of solar energy in the public housing 
of Capelie aan den lJssel, Netherlands. Evaluation and final 


). 
E90786186/GAR 051,375 
SCHREIBER, J. D. 

studies of selected components of the 


Parameter sensitivity 

Waste Isolation Pilot Plant repository/shaft system. 

DE90010197/GAR 051,506 
SCHROEDER, J. A. 

Hydrogen Com) 

Carbon Monoxi 

PB90-254418 


tt Fugacity in Binary Mixtures with 
: Temperature Dependence. 
050,809 


SCHROEDER, M. H. 
Energy in China. 
DE90790634/GAR 

SCHROT, J. 

Cold: An Operational H: 
AD-A222 672/8/GAR 
SCHUBERT, J. 


Delprojekt Informationssystem inom Huvudprojekt Ubatss- 
= Slutrapport (information Systems Subproject within 

the Anti-Submarine Warfare Project. Final Report). 
PB90-256249/GAR 


SCHUELLER, R. D. 
ee of Thermo-Mechanical Effects in Silicon Car- 
bide er/Al Alloy Composites. 
AD-A222 635/5/GAI 051,903 
SCHUESSLER, U. 
Energi fuer das Ausfrieren von CO2 aus den 
Ra von Steinkohle-Kraftwerken. Diskussionspa- 
pier. (Energy comune for freezing out CO2 from the flue 
gases of black-coa! fuelled power plants. Discussion 
Paper). 
DE90792290/GAR 051,431 
SCHULTE, K. 
Metal Matrix Composites - a Promising Alternative to Con- 
ventional Alloys. 
AD-P005 940/2/GAR 051,913 
SCHULTZ, G. W. 
Animal influence on Man-Biting Rates at a Malarious Site in 
AD-A222 727/0/GAR 051,775 
Vase Breeding of Dengue Vectors in Manila, Re- 


Cemetery 
public of the Philippines. 
AD-A222 768/4/GAR 052,227 


SCHULZ, H. 


051,352 


052,247 


Entwicklung von Verfahren zur Gewinnung von Kraftstoffen 

und anderen Produkten auf S' is unter Ver- 

— spezieller, neuer Zeolithkatalysatoren. Abschluss- 
bericht. (Development of process for obtaining fuel and 

Se ee using special new 

zeolite analysers. Final report). 

TIB/B90-81216/GAR 051,261 


SCHUMACHER, J. M. 
System-Theoretic Trends in Econometrics. 
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PB90-249285/GAR 
SCHUMM, J. S. 
~ _crceeaae Conducting Polymers for Molecular Electron- 


AD-A222 718/9/GAR 050,815 
SCHUSTER, A. M. 


Future Role of the Army National Guard. 
AD-A223 238/7/GAR 


SCHUURMAN, J. J. 
Nauwkeurigheid van windmetingen en internationale inter- 
calibratie van anemometers. (Accuracy of wind measure- 
ments and international intercalibration of anemometers). 
DE90786127/GAR 051,325 
SCHWAB, J. R. 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User’s Guide. 
N90-21306/7/GAR 052,906 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N90-21307/5/GAR 052,907 


SCHWANK, J. R. 
Field dependence of interface trap buildup in Si-gate MOS 


devices. 
DE90007679/GAR 051,180 
Statistical process control for QML radiation hardness as- 


surance. 
DE90007413/GAR 052,296 


Total-dose radation of thin film ferroelectric capacitors. 
DE90007152/GAR 051,970 


SCHWARMANN, L. 


Investigation on Sheet Material of 8090 and 2091 Alumi- 
num-Lithium Alloy. 
AD-P005 926/1/GAR 051,997 


SCHWARTZ, D. S. 
Growth and Deformation Mechanisms of Refractory Alloy 


Hybrid Materials. 
AD-A222 289/4/GAR 051,989 
SCHWARTZ, R. W. 


Characterization of chemically prepared PZT thin films. 
DE90010831/GAR 051,888 


SCHWEIGERT, J. 
Summary of British Columbia herring sampling data for the 


1988-89 season. 

MIC-90-03596/GAR 050,503 
SCHWOB, J. L. 

—_ ——— configurations for selective ionization state 


ies in molybdenum. 
BE80008231 /GAR 053,056 


SCHWOPE, A. D. 
Refinement of a Model to Predict the Chemical Permeation 
of Protective Clothing Materials. 
PB90-252610/GAR 050,635 
SCOLARIS, M. 


Fatigue, Fracture Mechanics and Corrosion Properties of 
Some Aluminum-Lithium Alloys. ieee 
1, 


050,706 


052,387 


AD-P005 928/7/GAR 
SCOTT, C. D. 

Solubilization of coal by reducing enzymes in organic and 

aqueous media. 

DE90010432/GAR 051,271 
SCOTT, D. A. 


Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 
U.S. Military Personnel. 
AD-A222 976/3/GAR 052,204 


SCOTT, W. 


Brilliant pebbles. 
DE96010756/GAR 


SCOTT, W. R. 


Aircrew Life Support Systems Enhancement. 
AD-A222 626/4/GAR 


SCRIBNER, K. 
Paste extrudable explosives: Their history and their current 
status. 

DE90009438/GAR 052,835 
Search for high energy low vuinerability explosives. 
DE90009436/GAR ” - 


052,299 


050,629 


052,834 
SCRIVEN, L. E. 


Flow in porous media, phase behavior and ultralow interfa- 
cial tensions: Mechanisms of enhanced petroleum recov- 
ery. Third annual report, October 1, 1987-September 30, 


1988. 
DE90000239/GAR 052,501 


SCRUBY, C. B. 
Acoustic Characterisation of an Aluminium Silicon Carbide 
Metal Matrix e. 
N90-21121/0/GAI 051,923 
On-Line Assessment of Weld Quality Using Ultrasonics. 
N90-21398/4/GAR 051,797 


Some Recent Applications of Laser Ultrasound to the Char- 
acterisation of Materials. 


N90-21374/5/GAR 


SDOUZ, G. 


Berechnung des Queliterms fuer Einen TMLB’ -Stoerfall bei 
Einen Reaktor vom Typ WWER-1000 (Source Term Calcu- 
lation for a TMLB’ -Sequence at a WWER-1000 Type Reac- 


tor). 
PB90-250515/GAR 052,775 


SEARS, M. P. 
Linear algebra for dense matrices on a hypercube. 
DE90010533/GAR 

SEBA, P. 
pen instability in the kicked rotator with rank-one per- 


turbatio' 
TIB/B90-8121 5/GAR 053,197 


SECAN, J. A. 
Assessment of the Application of In situ lon-Density Data 
from DMSP to Modeling of Transionospheric Scintillation. 
AD-A222 695/9/GAR 050,536 
SEDDOUGUI, S. O. 
Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 
N90-21289/5/GAR 052,897 
pa ee Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 


SEGA, R. M. 
Resonant Coupling tpg Slot to a Loaded Cylindrical 


Cavity - Experimental Ri 
AD-A223 000/1/GAR 051,196 


SEGALMAN, D. J. 
Approximate minimum-time trajectories for two-link flexible 


manipulators. 
DE90009728/ GAR 051,843 


of Weeks Island bulkheads. 
BEscoTON 0167/GAR 


051,838 


051,004 


051,266 


SEGERSTEDT, B. 


Toxiska Symtom och Blodglukoshalt hos Somanfoergiftade 
Rattor (Toxic Symptoms and Blood Glucose Levels in Rats 


Poisoned by Soman). 
PB90-256181/GAR 052,285 


SEGGEL, M. R. 
Structure-Affinity Study of the — of 4-Substituted Ana- 
my of 1-(2,5-Dimethoxyphenyl)-2-Aminopropane at 5- 
HT(2) Serotonin Receptors. 
AD-A223 234/6/GAR 052,122 
SEGUCHI, T. 
Studies on radiation resistance of fiber reinforced YS 
composites featured by easiness of manufacturing, 3 
chanical properties of high radiation resistant FRP. 
DE90777751/GAR 051,980 


SEIDEL, A. 
Untersuchung des Amorphisierungsprozesses durch lonen- 
implantation in den Systemen Mn-Al und Ni-Al. (investi 
tion of the amorphization process by ion impiantation in 
alloy systems Mn-Al and Ni-Al). 
TIB/B90-81191/GAR 052,035 
SEIDENSTICKER, R. W. 


Applicability of base-isolation R&D in non-reactor facilities 
to a nuclear reactor plant. 
DE90010137/GAR 052,694 


Characterization of high damping bearings and their re- 

sponses to uake motions. 

DE90011171/GAI 050,655 
SEIDO, M 

Development of High-Tc Superconducting Wire with High 

Critical Current Density. 

PB90-251455/GAR 051,164 
SEIGLE, J. 

System Testing of a Production Ada (Trademark) Project: 


The Grody Study. 
N90-21541/9/GAR 050,366 


SEKAR, R. R. 
Technical and economic evaluation of diesel engine with 
oxygen enrichment and water injection. 
DE90009723/GAR 050,915 
SEKI, K. 


ag oe Characteristics of Rolling Bearings Lubricated 
by Self-Lubricating Composite Retainers. Part 1. Selection 

of Bearings for Earth Sensors. 

PB90-255720/GAR 053,261 


SEKINO, H. 
pe agg Bounds in Dirac-Fock Basis Set Expansion Cal- 


culatio 
AD AD2D 792/4/GAR 050,771 
SELBERG, B. P. 


aaa Tradeoff Study of the Scissor Wing Configura- 


in. 
N90-20965/1/GAR 050,345 


SELBY, D. L. 


Probabilistic approach to the evaluation of the PTS issue. 
DE90010717/GAR 052,756 





SELLE, S. J. 


Low-rank coal slurry combustion. Annual technical report, 
April 1, cae ie 31, 1988 including Quarterly technical 


as aa report, January- -March, 1988. 
11406/GAR 051,283 
SENDLEIN, L. V. A. 


Gespuniee a in -_ liquefaction infratechnology 
generic technology elopment. Quarterly report, 
Pe A eyry lober 31, 1989. 


SENNETT, C. T. 


Syntax and Lexis of the Specification Language Z. 
AD-A222 618/1/GAR 


SENUM, G. I. 
Perfluorocarbon tracer peneee oe dispersion experiment 
in the North Sea Ekofisk oil field. Revision. 
DE90011000/GAR 052,457 
SERIO, M. A. 
Measurement and modeling of advanced coal conversion 
— . 13th quarterly report, October 1-December 31, 
DE90010628/GAR 051,246 
SESPINDOLA, C. R. 
Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the Man- 
oy Areas of the Rio Piaui (SE) lh Remote Sens- 
i] 5 
N90-21454/5/GAR 052,577 
SETZER, A. W. 
Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the Man- 
hogy Areas of the Rio Piaui (SE) Through Remote Sens- 
' 5 
N90-21454/5/GAR 052,577 
SEXSMITH, W. A. 
Environmental monitoring of forestry control operations: 


1988 report. 
MIC-90-03482/GAR 052,420 
SEXTON, F. W. 


Field dependence of interface trap buildup in Si-gate MOS 


devices. 
DE90007679/GAR 051,180 


SEU characterization and design dependence of the 
SA3300 microprocessor. 
DE90007678/GAR 050,955 


Statistical process control for QML radiation hardness as- 


surance. 
DE90007413/GAR 052,296 
SEYFERTH, D. 
— Aluminasilazane Precursors for Aluminosilicon Ni- 


AD-A222 755/1/GAR 050,817 
SHACK, W. J. 
Embrittlement of the Shippingport reactor neutron shield 


tank. 
DE90010464/GAR 052,755 
SHAFFER, R. J. 


Analysis of explosions in hard rocks: The power of discrete 
element modeling. 
DE90010689/GAR 052,857 


SHAKIR, K. M. 
Phospholipase C Activity in Human Pi 
— Partial Characterization and 
AD-A222 868/2/GAR 
SHAKKOTTAI, P. 
Spray combustion modeling and evaluation. Annual summa- 


CY 1989. 
050,894 


051,242 


050,962 


phonuclear Leu- 
lect of Indometha- 


052,159 


report 4 
E90010058/GAR 
SHALKHAUSER, K. A. 


Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 
Based Phased Array Antennas. 
N90-21261/4/GAR 050,936 


SHALLCROSS, D. C. 


Characterization of steam foam surfactants through one-di- 
mensional sandpack experiments. 
DE90000235/GAR 052,499 


SHAMSIE, M. R. 
Concept for Integrating Computer-Aided Drafting and 
—_ with Cost Engineering and and Specification Prepara- 
ADA223 150/4/GAR 
SHANABARGER, M. R. 


Surface Characterization of Hydrogen Charged and Un- 
charged alpha-2 and gamma Titanium Aluminide Alloys 
Using AES and REELS. 

N90-21171/5/GAR 052,026 


SHANEYFELT, M. R. 
Field dependence of interface trap buildup in Si-gate MOS 
devices. 
DE90007679/GAR 051,180 
Statistical process control for QML radiation hardness as- 


surance. 

DE90007413/GAR 052,296 
SHANKAR, V. 

Human Centrifuge Controller. 
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N90-21043/6/GAR 
SHAPIRO, Y. 

Adjustment and Validation of the Mathematical Prediction 

Model for Sweat Rate, Heart Rate, and Body Temperature 

under Outdoor i 7 

AD-A222 599/3/GAR 052,246 
SHARE, L. S. 


053,295 


Advanced Ceramic Armor Materials. 
AD-A223 227/0/GAR 


SHARKEY, J. P. 
Controls, Astrophysics, and Structures Experiment in Space 


(CASES). 

N90-21085/7/GAR 053,223 
SHARMA, G. D. 

eg mg of effective solvents including carbon di- 

oxide ine bapesued aanvany of Weett Sa: Gh, Peas 

re 

90000241 /GAR 
SHARMA, M. M. 

Microbial enhanced oil recovery research. Quarterly report, 


October-December 1989. 
DE90010133/GAR 052,510 


SHARON, A. 


052,849 


052,503 


Model for a recovery of a bad raded core. 
DE90010932/GAR wan 


SHARPE, M. M. 


Wind and Wave Climatology on the New England Shelf, 
May 1987 - August 1988. 
AD-A223 051/4/GAR 052,780 


SHAW, C. H. 


Surface Versus Air Transportation Analysis (Automatic 
ide Endeavor). 
AD- 661/1/GAR 052,307 


SHAW, H. 
Modeling of Zircaloy cladding degradation under repository 
iti 


Ss. 

DE90011467/GAR 051,535 
SHAW, P. G. 

pa th determination of plutonium content on filters and 


Alpha Liquid Scintillation. 
DE9001 5E90010069/GAA 051,524 
SHAW, T. L. 


Resistencia Mecanica de Laminados Em Materiais Com- 

‘ _—— Mechanics for Laminated Composite 
terials). 

N90-21141/8/GAR 051,932 
SHAW, W. J. 


052,763 


/Mechanical Property Relations in a Me- 


chanically Alloyed Aluminum. 
AD-POOS 938/6/GAR 052,004 


SHCHERBININ, E. V. 


Circumfluous motion of a conductive liquid around solid ob- 
jects in a magnetic field. (Obtekaniye tel provodyashchey 
zhidkostyu v magnitnom pole). 
DE90011335/GAR 


SHEEHY, G. 
Organizational and spatial frameworks for state of the envi- 


ronment reporti 
MIC-90-03097/GAR 051,753 
Use of indicators to show the state and recent trends in 


sustainable nt: A forestry pilot study. 
MIC-90-03119/GA\ 052,414 


Use of indicators to show the state = recent trends in 


sustainable a in Canada. Dr: 
MIC-90-03120/GA\ 052,546 


SHEKHAR, R. 
Physical modeling of bubble phenomena, electrolyte 
and mass transfer in simulated advanced Hall cells. Final 
5£90010640/GAR 052,011 
SHELLEY, P. E. 


Pollutant Loadings and Impacts from Highway Stormwater 
Runoff. Volume 1. Design Procedure. 
PB90-257551/GAR 051,733 


Pollutant Loadings and Impacts from Highway Stormwater 
Runoff. Volume 2. Users Guide a4 Interactive Computer Im- 


plementation of Design 
PB90-257544/GAR 051,732 


Pollutant Loon and he eg from Highway Stormwater 
= Volume 3. Analytical Investigation and Research 
PB90-257569/GAR 051,734 


Pollutant Loadings and Impacts from Highway Stormwater 
Runoff. Volume 4. Research Report Data Appendix. 
PB90-257577/GAR 051,735 


SHENK, W. E. 
Goes I-M and Beyond: Science Requirements and Technol- 


ogy Chall ‘ 
N90-21067/5/GAR 053,250 
SHI, H. 
conducting thin films of YBaCu oxides prepared by 


Mi D. 
DE90011109/GAR 053,013 
SHI, Y. 


System Testing of a Production Ada (Trademark) Project: 
The Grody Study. 


052,896 


SHUMWAY, R. H. 


N90-21541/9/GAR 
SHIBA, K. 
Study of the uranium enrichment technology of chemical 
DE90777746/GAR 052,630 
SHIELDS, R. R. 


Water Resources Data for Montana, Water Year 1989. 
PB90-252362/GAR 051,724 


SHIH, H. 


050,366 


Corrosion Protection of Metal Matrix es. 
AD-A222 951/6/GAR _— 


SHIMABUKURO, Y. E. 
Evolucao Do Sensoriamento Remoto Aplicado Em Vegeta- 
cao E Porsta No INPE (eveluton of Remote Sensing Ap 
lied to Vegetation and Forest at INPE). 
90-21452/9/GAR 052,576 
Monitoring Vegetation of Brazil: Potentialities of Multi-Sen- 
sors ; 
N90-21451/1/GAR 052,575 
Shade Images of Forested Areas Obtained from LANDSAT 
MSS Data. 
N90-21436/2/GAR 052,571 
SHIMBO, D. T. 
ison of relative permeability from centrifuging versus 
cor b 
DE90000234/GAR 052,498 


SHIMOOKA, K. 


Studies on diffusion of (137)Cs in cement mortar. 
DE90777744/GAR 


SHIN, S. H. 


SS eer ae eae: ee Oe 6 
fectiveness as a means to mitigate HF concentrations. 
DE9001 1221/GAR 


051,464 
SHIN, Y. W 


051,940 


052,683 


Method for pressure-pulse 
DE90010408/GAR 


SHINDO, R. 
Evaluation of effective delayed neutron fraction and prompt 
neutron lifetime for High Temperature okeoie Test Re- 
actor (HTTR). 
DE90777720/GAR 052,772 
SHINN, J. L. 
Simplified Model for Solar Cosmic Ray Exposure in Manned 
Earth Orbital Flights. 
N90-21715/9/GAR 053,241 
SHINOHARA, Y. 


suppression in fluid-filled pine 


of robot manipulator. Computer simula- 
mechanisr Nn. 
051,850 


tion for two-linkage 
DE90777758/GAR 
SHIRAISHI, K. 


structure of gauge 
gauge theory. 


053,156 


vacua in six-dii 

DE90777714/GAR 
SHITOMI, H. 

Characteristic tests of medium-enriched uranium fuel core 


in JRR-2. 

DE90777718/GAR 052,771 
SHIVAKUMAR, K. N. 

Cio 

NOO2 130/1/GAR "051,965 
SHOLEEN, C. M. 


—— it and certification report for the Lans- 


, 105-107 East Stratford Avenue, Lans- 


poe lennsyivania, August 1988-June 1989. 
DE90010909/GAR 051,521 


SHOUP, C. S. 
Value Added Taxation in Developing Countries. 
PB90-248881/GAR 
SHRIRA, L. 
Efficient At-Most-Once Messages Based on Synchronized 
AD-A223 004/3/GAR 051,078 
SHTERN, A. G. 
pany peers: ap Pele metre liquid around solid ob- 
jects in a magnetic field (Obtekaniye" tel provodyashchey 


zhidk _— 
DE9001 1335) GAR pote. 


SHUBAT, M. A. 
Newcastle geothermal system, Iron County, Utah. Geology, 
conceptual 


hydrology, and model, Volume 1: Final report. 
DE90010574/GAR 051,301 


Newcastle geothermal ae + aa Utah: Geology, 
hydrology, and 2, Appendices. 
DE90010575/GAR 


051,302 
SHUKLA, A. 


Wave Propagation in Porous Media as a Fluid Saturation. 
AD-A222 844/3/GAR 050,876 


SHUMWAY, R. H. 


ee ee Oe ee ee 
leseismic Distances Using Advanced Time Series Analysis 


Methods. 
AD-A223 113/2/GAR 


October 15, 1990 


050,685 


052,896 


051,102 
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SHURE, M. 
ryan | of Low Mass Objects in Taurus. 
N90-21329/9/GAR 
SHURYAK, E. V. 
—_ of the a= liquid. 
90011001/GAR _ 
SHUTE, V. J. 
Individual Differences in Learning from an Intelligent Dis- 
prow Ayes Smithtown. 
AD- 264/3/GAR 050,583 
SIBILLE, F. 
Introduction to the Infrared Space Observatory (ISO). 
N90-21340/6/GAR 053,258 


\SO Camera Array Development Status. 
N90-21344/8/GAR 


SICAT, G. P. 
Value Added Taxation in Developing Countries. 
PB90-248881/GAR 
SIECK, B. 
Assessment of Loosely-Bound and Firmly-Bound Fluoride 
Uptake by Tooth Enamel from Topically Applied Fluoride 
Treatments. 
PB90-254905 052,210 
SIEGMUND, P. C. 
Effect of a Doubling of Atmospheric CO2 on the Storm- 
tracks in the Climate of a General Circulation Model. 
PB90-249186/GAR 50,562 
SIEKHAUS, W. J. 
Cluster formation in laser-induced ablation and evaporation 
of solids observed by laser ionization time-of-flight mass 
spectrometry and scanning tunneling microscopy. 
DE90010876/GAR 053,116 


Nanometer-scale pulsed laser modification of the basal 


= of ite observed with STM. 
90010873/GAR 053,012 


SIEVERS, A. J. 
Infrared Study of (H,Be)-, (D,Be) and (Li,Be)- Acceptor 
xes in Silicon. 
AD-A222 829/4/GAR 050,775 


SIGMAR, D. J. 


West European Magnetic Confinement Fusion Research. 
N90-21 634/2/GAR> 052,628 


SIKKA, V. K. 
Melting of iron-aluminide alloys. 
DE9O01 1068/GAR 


SILBAR, R. R. 


Interaction of obj in manufacturing process simulation. 
DE90010599/GAR 051,815 


SILCOX, R. J. 
Active Control of Multi-Dimensional Random Sound in 
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(ONTARIO). 

ISBN-0-662-17693-6 

Report on a special investigation into air traffic control 

services in Canada. 

053,277 


052,219 


MIC-90-03546/GAR 
SSC-TU4-5/1990E 
Report on a special investigation into air traffic control 
in Canada. 


services in 
MIC-90-03546/GAR 053,277 





Aviation occurrence report: Delta Air Lines Inc. Boeing 
737-200 N4571M, Vancouver International Airport, Van- 
couver, British Columbia, 17 January, 1988. 

MIC-90-03229/GAR 053,276 


CANADIAN CENTRE FOR OCCUPATIONAL HEALTH AND 
SAFETY, HAMILTON (ONTARIO). 


ISBN-0-660-13261-3 


MiC-90-09617/GAR 


ISBN-0-660-13334-2 
E ics for workplaces with visual display terminals. 
MIC-90-03614/GAR 050,626 
ISBN-0-660-13358-X 
Beryllium disease: A summary of the occupational health 
concern. 
MIC-90-03624/GAR 052,229 
ISBN-0-660-13418-7 


He ey radiation in the workplace. 
MIC-90-03619/GAR 


ISBN-0-660-13448-9 
Health effects of ionizing radiation. 
MIC-90-03615/GAR 


ISBN-0-660-13449-7 
= work safely with dangerously reactive liquids and 
MIC-90-03616/GAR 050,744 
OR ee 
ing er ics. 
MiC900 17/GAR 
ag och af af _— tli nine 
lor workplaces visual y terminals. 
Mie-90-09614/GAR 050,626 
SSC-CC273-2/89-23E 
Beryllium disease: A summary of the occupational health 
concern. 
MIC-90-03624/GAR 052,229 
bag techn | 


a radiation 
MIC 20-08619 GAR 


SSC-CC273-2/89-26E 
How to work safely with 


solids. 
MIC-90-03616/GAR 
SSC-CC273-2/89-27E 
Health effects of ionizing radiation. 
MIC-90-03615/GAR 052,244 
CANADIAN DAIRY COMMISSION, OTTAWA (ONTARIO). 


ISBN-0-662-17414-3 
Canadian dairy industry: Where tradition and technology 


meet. 

MIC-90-03254/GAR 050,481 
SSC-CC104-2/1989E 

Canadian dairy industry: Where tradition and technology 

meet. 

MIC-90-03254/GAR 050,481 


CANADIAN ENERGY RESEARCH INST., CALGARY 
(ALBERTA). 


'SWorld oll market + 1990-2005. 
MIC-90-03744/GAR 


CANADIAN ENVIRONMENTAL ASSESSMENT RESEARCH 
COUNCIL, HULL (QUEBEC). 


Canadian Environmental Assessment Research Council: 
Annual 1987-88. 
MIC- 55/GAR 


CANADIAN FORESTRY SERVICE, ST. JOHN’S 
(NEWFOUNDLAND). 

Witches’ broom revisited. 

MIC-90-03130/GAR 050,450 


Se St pane a0 Clee © Oe oe 


1988. 
Mic-$0-03131 /GAR 052,415 


CANADIAN GEOSCIENCE COUNCIL, OTTAWA 
(ONTARIO). 


Research and development in the earth sciences: Final 


report. 

MIC-90-03345/GAR 052,600 
CANADIAN INTERNATIONAL TRADE TRIBUNAL, 
OTTAWA (ONTARIO). 

ISBN-0-662-57201-7 

Grain corn, public interest: Preliminary examination of 

bey hey a 

MIC- 163/GAR 050,419 


SSC-F42-5/1990 
Grain corn, public interest: Preliminary examination of 


pg eee oe 
MIC-90-03163/GAR 050,419 


CANADIAN PETROLEUM ASSOCIATION, CALGARY 
(ALBERTA). 


Oil spill root | in the upstream petroleum pay 
MIC-90-03394/GAR 


CANADIAN PETROLEUM ASSOCIATION, em. 
(ALBERTA). PIPELINE DIV. 


050,639 


052,245 


052,244 


050,639 


ition in the workplace. 
052,245 
dangerously reactive liquids and 
050,744 


051,758 


Oi review, 1986. 
Mic 80-08802/GAR 053,305 
CANADIAN WILDLIFE SERVICE, OTTAWA (ONTARIO). 


ISBN-0-662-16676 
Benefits of wildlife. 


051,294 


CORPORATE AUTHOR INDEX 


CENTRUM VOOR WISKUNDE EN INFORMATICA, AMSTERDAM 


MIC-90-03235/GAR 
ISBN-0-662-17501-8 
Ti in sizes of breeding duck populations in western 


Canada, 1955-89. 
MIC-90-03255/GAR 052,552 


052,551 


SSC-CW69-4/77E 
Benefits of wildlife. 
MIC-90-03235/GAR 
CANADIAN WILDLIFE SERVICE. STATE OF THE 
ENVIRONMENT REPORTING BRANCH. STRATEGIES AND 
SCIENTIFIC METHODS DIVISION, OTTAWA (ONTARIO). 
ISBN-0-662-16865-8 
oro and wee frameworks for state of the en- 
vironment 


reporti 
MIC-90-03097/GA\ 051,753 


poe ney ads databases for state of the environment re- 
come Conservation and Protection Headquarters. 
IC- 118/GAR 051,754 


= of indicators to show the state and recent trends in 


stainable a A forestry pilot study. 
MIC-90-031 19/GA 052,414 


Use of indicators to show the state and recent trends in 
sustainable ment in Canada. Draft. 
MIC-90-03120/GA\ 052,546 


CANADIAN WORKPLACE AUTOMATION RESEARCH 
CENTRE, LAVAL (QUEBEC). 


ISBN-0-662-17413-5 
Information jety: Its human dimension. 
MIC-90-03230/GAR 


SSC-CO28-1/43-1989E 
Information society: Its human dimension. 
MIC-90-03230/GAR 050,325 


CANADIAN WORKPLACE AUTOMATION RESEARCH 
CENTRE, LAVAL (QUEBEC). ORGANIZATIONAL 
RESEARCH DIRECTORATE. 
ISBN-0-662-17268-X 
New information technologies: Innovation and diffusion. 
MIC-90-03232/GAR 051,803 


SSC-CO28-1 he tip 3 
New information technologies: Innovation and diffusion. 
MIC-00-03232/GAR 051,803 
CANECT ENVIRONMENTAL CONTROL TECHNOLOGIES 
LTD., VANCOUVER (BRITISH COLUMBIA). 
Field sampling manual for reactive sulphide tailings. 
MIC-90-03388/GAR 
CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 
DOE/ER/40315-172 
ress in hyperon production at LEAR. 
DE90010520/GAR 
CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 
eae INTELLIGENCE AND PSYCHOLOGY 
PROJECT. 
AIP-62 
Symbolic Architectures for Cognition. 
AD-A222 909/4/GAR 050,618 
CARNEGIE-MELLON UNIV., PITTSBURGH, PA. DEPT. OF 
PHYSICS. 


052,551 


050,325 


a pe mt 5-T1 
Hadron physics. 


Summary papers on hadron physics for 
the NSAC range plan. 
DE90007227/GAR 053,053 


| utes UNIV., PITTSBURGH, PA. ROBOTICS 


CMU-RI-TR-90-01 
Innovative Design Systems: Where Are We, and Where 
Do We Go from Here. 
AD-A222 586/0/GAR 050,959 


CMU-RI-TR-90-03 
Constraint yrs | and Planning in Concurrent pny 
AD-A222 687/6/GA\ 

CMU-RI-TR-90-05 : 
Factory Model and Test Data Descriptions: OPIS Experi- 


ments. 
AD-A222 587/8/GAR 051,796 
CMU-RI-TR-90-07 : a 
Economic Impact of Automation: The Case of Robotic 
Thermal ying. 
AD-A222 666/0/GAR 051,825 
CMU-RI-TR-90-09 _ 
Color Image Processing for Navigation: Two Road Track- 
ers. 
AD-A222 667/8/GAR 053,308 
CARNEGIE-MELLON UNIV., PITTSBURGH, PA. 
SOFTWARE ENGINEERING INST. 
CMU/SEI-89-UG-6 
SEI Application Developer's Guide. 
(ESD-TR-89-12) 


AD-A222 691/8/GAR 050,965 

CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
Dynamics of Physical Aging Processes in Poly- 
mer Glasses (Experiment and Theory). 

(ARO-23926.2-MS) 

AD-A222 848/4/GAR 050,818 

Neural Networks for Real-Time Sensory Data Processing 

and Sensorimotor Control. 

AD-A223 096/9/GAR 052,178 
CEA CENTRE D’ETUDES NUCLEAIRES DE CADARACHE, 
SAINT-PAUL-LES-DURANCE (FRANCE). 

FRCEA-TH-249 

Cinae om Corennemens sett Ge Ganpe > media 

photovoltaiques au silicium multicristallin et au silicium 


amorphe hydrogene. (Real environment testing of poly- 
crystalline silicon and hydrogen amorphous silicon photo- 
voltaic modules fields). 
DE90784617/GAR 
FRCEA-TH-2317 

Development of a new fluorometric detection test of sul- 
fatoreducing bacteria type Desulfovibrio. Laboratory eval- 
—_ of chemical control of bacteria activity in biocorro- 


DE90790592/GAR 051,981 


CEA, PARIS (FRANCE). DEPT. DES PROGRAMMES. 
FRCEA-R-51 
E 


051,370 


in China. 
790634/GAR 051,352 


CENTER FOR NAVAL ANALYSES, ALEXANDRIA, VA. 
CRM-88-198 
User Fees and Program Costs in Marine Corps Child 
Care Centers. 
AD-A223 252/8/GAR 052,359 
CRM-89/9 
Evaluating Minimum Aptitude Standards. 
AD-A223¢ 062/1/GAR 
CRN-89-45 
Performance of Basic Infantry Tasks. 
AD-A223 251/0/GAR 
CRM-89-114 
Relative A 
AD-A223 063. 
CRM-89-191 
Navy Nurse Corps 
AD-A222 892/2/GAR 
CRM-89-234 


Concurrent versus Enlistment ASVAB in Evaluation of 
New Tests. 
AD-A222 893/0/GAR 


CRM-89-290 
—_ of the GT Composite Requirement on Qualification 
ates. 
AD-A222 894/8/GAR 052,328 
CENTRAL INTELLIGENCE AGENCY, WASHINGTON, DC. 
LDA-90-13125 
Soviet a Industry: Blueprint for Change. A Refer- 
ence Aid. 
PB90-928105/GAR 050,673 


CENTRE D’ESSAIS EN VOL, BRETIGNY-SUR-ORGE 
(FRANCE). LAB. DE MEDECINE AEROSPATIALE. 


REPT-1162 
Aspects T: 
efs. Role de la 


052,346 
052,358 


Recruiting Yields by AFQT Cat . 
/GAR ” °93.347 


050,313 


050,314 


des Incendies a Bord des Aeron- 
ressurisation et de la Ventilation de la 
Cabine Aspects of Fires Aboard Aircraft. 
Role of sbin Pressurization and Ventilation). 

PBS90-252164/GAR 053,323 


CENTRE D’ETUDES ET DE RECHERCHES DE TOULOUSE 
(FRANCE). 
Resolution par Elements Finis des Equations d’Euler par 
A _- des Fl 


une Methode de 

Etude de |’Auto-Adaptativite du et du Domaine 

de Calcul (Finite-Element Solution Euler Equations 

be a Kinetic Flux-Splitting Method: Study of Mesh and 
Computational Domain Self-Adjustment). 

PB90-252115/GAR 052,066 


CENTRE D’ETUDES ET DE RECHERCHES DE TOULOUSE 
(FRANCE). DEPT. D’ETUDES ET DE RECHERCHES EN 
AEROTHERMODYNAMIQUE. 


Couche Limite et Couche de Choc en Ecoulement Hyper- 
aie (Boundary and Shock Layers in Hypersonic 
PB90-252149/GAR 050,372 


CENTRE FOR POLYMERIC MATERIALS TNO, DELFT 
(NETHERLANDS). PHYSICS DEPT. 
REPT-199/90 
Tests on the A la Dry Tanks in Ships. 
PB90-248923/GA\ 
CENTRUM VOOR WISKUNDE EN INFORMATICA, 
AMSTERDAM (NETHERLANDS). 
Cwl-CS-R8908 
Lists and Associative Functions in Algebraic Specifica- 
tions: Semantics and Implementation. 
PB90-251 695/GAR 051,034 
CWI-CS-R8910 
Dataflow Graphics Workstation. 
PB90-251745/GAR 
CwI-CS-R8911 
Branching Time and Abstraction in Bisimulation Seman- 
tics (Extended Abstract). 
PB90-251737/GAR 051,064 
Cwl-CS-R8916 


How to Share Concurrent Wait-Free Variables. 
PB90-251711/GAR 


CwI-CS-R8917 


052,791 


050,958 


051,036 


Downward Closure Ordinals of Logic Programs. 
PB90-251703/GAR 
CWI-CS-R8924 
Towards a Theory of (Self) Applicative Communicating 
Processes: A Short Note. 
PB90-251752/GAR 051,038 


October 15, 1990 CA-9 


051,035 





CENTRUM VOOR WISKUNDE EN INFORMATICA, 
AMSTERDAM (NETHERLANDS). DEPT. OF OPERATIONS 
RESEARCH AND SYSTEM THEORY. 
CWI-BS-R8915 
Scheduling Identical Jobs on Uniform Parallel Machines. 
PB90-251 051,0. 


1729/GAR 
CENTRUM VOOR WISKUNDE EN INFORMATICA, 
AMSTERDAM (NETHERLANDS). DEPT. OF SOFTWARE 
TECHNOLOGY. 


CWI-CS-R8926 
tax Definition Formalism SDF: Reference Manual. 
90-251760/GAR 051,039 
CERAMPHYSICS, INC., WESTERVILLE, OH. 
DOE/CE/15401-T7 


Miniature inexpensive, oxygen sensing element. Seventh 
— report, 31 January 1990-30 April 1990. 
'90009938/GAR 051,788 


CERMAK PETERKA PETERSEN, INC., FORT COLLINS, CO. 


EGG-10617-1052 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 1, Detailed report. 
DE90011206/GAR 051,455 


EGG-10617-1053 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 2, Figures and tables for the de- 


tailed report. 
DE90011211/GAR 051,460 


EGG-10617-1054 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 3, Appendices A-G. 
DE90011213/GAR 051,462 


EGG-10617-1055 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A wind tunnel mod- 
eling evaluation. Volume 4, Appendix H, Concentration 
contours in the Y-Z plane. 
DE90011220/GAR 051,463 


EGG-10617-1056-Vol.1 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A review of previ- 
ous related work. Volume 1, Detailed report. 
DE90011205/GAR 051,454 


EGG-10617-1056-Vol.2 
Vapor Barrier Assessment Program for delaying and dilut- 
ing heavier-than-air HF vapor clouds: A review of previ- 
cus related work. Volume 2, Tables and figures for the 
detailed and Appendices A and B. 
DE90011207/GAR 051,456 
CESKOSLOVENSKA AKADEMIE VED, PRAGUE. USTAV 
FYZIKY PLAZMATU. 
IPPCZ-291 
Solar Flares and Dynamics of Langmuir Waves in Cur- 


rent ing Plasmas. 
N90-21710/0/GAR 050,526 


CESSNA AIRCRAFT CO., WICHITA, KS. 


NAS 1.26:181967 
Flight Test Investigation of Certification Issues Pertaining 
° General-Aviation-Type Aircraft with Natural Laminar 


low. 
(NASA-CR-181967) 
N90-20952/9/GAR 


CHEMICAL RESEARCH, DEVELOPMENT AND 
— CENTER, ABERDEEN PROVING GROUND, 


050,343 


CRDEC-TR-167 
Wear Metal Analysis in Engine Oil by Microwave Diges- 


tion and Atomic Absorption Spectroscopy. 
AD-A223 070/4/GAR 050,713 


CHRISTIAN MICHELSENS INST. FOR VIDENSKAP OG 
AANDSFRIHET, BERGEN (NORWAY). 
CMI-R-89/30701 
Sustainable development. 
DE90791370/GAR 


EGG-10617-1058 
Literature review of work related to impact of barriers on 
flammable cloud explosion overpressure. Vapor Barrier 
Assessment Program, Phase 2, Task 1. 
DE90011209/GAR 


EGG-10617-1068 
Numerical simulation of hypothetical gas explosions in a 
Process unit: Effect of vapor barriers on explosion pres- 


sure. 
DE90011210/GAR 

CINCINNATI UNIV., OH. DEPT. OF CHEMISTRY. 
Electrocatalyst Surfaces. Final Report, December 1986- 
November 1989. 


(GRI-90/0121) 
PB90-252560/GAR 051,334 


CINCINNATI UNIV., OH. DEPT. OF MATERIALS SCIENCE 
AND ENGINEERING. 
TR-7 
Molecular Structure of Interphases between DGEBA/ 
BTDA Adhesives and Silver Substances Using Surface- 
Enhanced Raman Scattering. 
AD-A222 750/2/GAR 051,867 


TR-8 
Non-Destructive Characterization of Polymer/Metal Inter- 
(ens 7S). Using Surface-Enhanced Raman Scattering 


051,353 


051,458 


051,459 


CA-10 VOL. 90, No. 20 


CORPORATE AUTHOR INDEX 


AD-A223 105/8/GAR 


TR-9 
Characterization of Polymer Interphases Using Surface- 
Enhanced Raman Scattering. 
050,824 


050,825 


AD-A223 103/3/GAR 
TR-10 
Characterization of PMDI/HOPG Interfaces by SERS 
Using a Silver Overiayer Configuration. 
AD-A223 104/1/GAR 050,783 
CITY COLL., NEW YORK. 
CUNY-MB89-03 
Consequences of Monotonicity for Markov Transition 
Functions. 
(AFOSR-TR-90-0580) 
AD-A222 852/6/GAR 
CITY COLL., NEW YORK. DEPT. OF PHYSICS. 


DOE/ER/40304-6 
Parity violating weak neutral current effects in elastic e- 


052,097 


rig Lg scattering. Final report, August 15, 1987-May 


DE90011185/GAR 
CITY UNIV. OF NEW YORK. 
Thermal Responses Durin 


053,134 


Extended Water Immersion: 
Comparisons of Rest and Exercise, and Levels of Immer- 


sion. 
AD-A222 937/5/GAR 052,253 


COAL RESEARCH LABORATORIES (CANADA), OTTAWA 
(ONTARIO). 
Comparison of the behavior of hardwood packing tested 
under controlled conditions with in situ observations. 
MIC-90-03365/GAR 052,530 


COAST GUARD, GROTON, CT. MARINE FIRE AND 
SAFETY RESEARCH STAFF. 


USCG-MFSRD-74 
aa of Flame Screens and Flame Arresters as De- 
signed to Prevent the Passage of Flame (DPPF) 
into Tanks Containing Flammable Atmospheres Accord- 
ing to an IMO Standard. 
(USCG-M-3-90) 
AD-A222 566/2/GAR 


COASTAL ENGINEERING RESEARCH CENTER, 
VICKSBURG, MS. 
CERC/MP-89-17-3-SEC-1 

Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 1. 
California Coastal Commission’s 1986 Certified Land Use 
Plan and Secondary Alternative. 
AD-A223 240/3/GAR 052,824 


CERC/MP-89-17-3-SEC-2 
Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Comput- 
er Simulation and Water Quality Assessment. Section 2. 
Signal Landmark's Proposed Secondary Alternative ‘The 


Lake Plan’. 
AD-A223 241/1/GAR 052,825 


CERC/TR-89-9-2 
SBEACH: Numerical Model for Simulati 
Beach Change. Report 2. Numerical 
Model Tests. 
AD-A222 824/5/GAR 


CERC/TR-89-17-VOL-1 
Los Angeles and Long Beach Harbors Model Enhance- 
ment Program. Tidal Circulation Prototype Data Collection 
Effort. Volume 1. Main Text and Appendixes A through C. 
AD-A223 127/2/GAR 52,781 


CERC/TR-89-17-VOL-3 
Los Angeles and Long Beach Harbors Model Enhance- 
ment Program. Tidal Circulation Prototype Data Collection 
Effort. Volume 3. Ap; —= 
AD-A223 128/0/GA\ 052,782 


Los Angeles and Long Beach Harbors Model Enhance- 
ment ——— Tidal Circulation Prototype Data Collection 
Effort. Volume 2. ndixes D through |. 

AD-A223 263/5/GAI 052,783 


COLD REGIONS RESEARCH AND ENGINEERING LAB., 
HANOVER, NH. 


CRREL-SP-90-6 
Salmon River Ice Jam Control Studies. 
AD-A222 665/2/GAR 050,847 


Frost Heave Forces on H and Pipe Piles Embedded in 
Fairbanks Silt. 

(FHWA/AK/RD-88/02) 

PB90-253246/GAR 050,659 


COLLEGE DE FRANCE, PARIS. LAB. DE BIOCHIMIE 
CELLULAIRE. 


Cultures de Cellules Neuronales et Gliales: Systeme 
Modele dans I’Etude de l’Expression des Canaux Na 
Voltage-Dependants et des Recepteurs Cholinergiques 
Muscariniques (Neuronal and Glial Cell Cultures: A Model 
System for Studying Expression of Na Voltage-Depend- 
ent Canals and Muscarinic Cholinergic Receptors). 

PB90-252214/GAR 052,128 


COLORADO SCHOOL OF MINES, GOLDEN. DEPT. OF 
CHEMICAL AND PETROLEUM REFINING ENGINEERING. 


DOE/PC/88812-T6 
Process and analytical studies of enhanced low severity 
co-processing using selective coal pretreatment. Quarter- 
ly technical progress report, December 1989-February 


1990. 
DE90009556/GAR 051,241 


050,877 


Storm-Induced 
ormulation and 


052,819 


COLORADO STATE DEPT. OF HIGHWAYS, DENVER. DIV. 
OF TRANSPORTATION DEVELOPMENT. 
CDOH-DTD-R-90-1 
Pretreatment of Aggregates. 
PB90-250333/GA\ 


COLORADO STATE UNIV., FORT COLLINS. 
EGG-10617-1057 
Analysis of vapor barrier experiments to evaluate their ef- 
fectiveness as a means to mitigate HF concentrations. 
DE90011221/GAR 051,464 


COLORADO STATE UNIV., FORT COLLINS. DEPT. OF 
STATISTICS. 


itenntemen Phase Non-Gaussian Autoregrssive Proc- 


esses. 
AD-A222 601/7/GAR 052,088 


COLORADO STATE UNIV., FORT COLLINS. ENGINEERING 
RESEARCH CENTER. 


Highways in the River Environment: Participant Note- 
book. NHI Course No. 13010. 

(FHWA/HI-90/016) 

PB90-252479/GAR 050,866 


COLORADO UNIV. AT BOULDER. DEPT. OF GEOLOGICAL 
SCIENCES. 


Multiscaling Properties of Spatial Rainfall and River Flow 
Distributions. 

(ARO-27772.3-GS) 

AD-A222 992/0/GAR 052,479 


COLORADO UNIV., BOULDER. DEPT. OF ELECTRICAL 
ENGINEERING. 


Resonant Coupling through a Slot to a Loaded Cylindrical 
Cavity - Experimental Results. 

(RADC-TR-89-382) 

AD-A223 000/1/GAR 051,196 


COLORADO UNIV. HEALTH SCIENCES CENTER, DENVER. 


Prevention of Influenza and Other Respiratory Diseases. 
Epidemiological Surveillance of influenza and Other Res- 
piratory Diseases in Military Personnel. 

AD-A222 684/3/GAR 052,136 


COLUMBIA UNIV., NEW YORK. DEPT. OF APPLIED 
PHYSICS. 
DOE/ER/53222-102 
Transport simulation of the effect of impurity radiation on 
the high beta, ohmic start-up of the HBT-EP tokamak. 
DE90010333/GAR 052,949 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION, ASPENDALE (AUSTRALIA). 
DIV. OF ATMOSPHERIC RESEARCH. 
DAR-TP-18 
Sensitivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 
050,548 


050,864 


N90-21496/6/GAR 
DAR-TP-19 


Zones of Feasibility for Retrieval of Surface Pressure 
from Observations of Absorption in the a Band of 


Oxygen. 

N90-21495/8/GAR 050,573 
ISBN-0-643-05070-1 

Sensitivity Studies in a Two-Dimensional Atmospheric 

Transport Model. 

N90-21496/6/GAR 050,548 
ISBN-0-643-05086-8 

Zones of Feasibility for Retrieval of Surface Pressure 

from Observations of Absorption in the a Band of 


Oxygen. 
N90-21495/8/GAR 050,573 


COMPASS, INC., WAKEFIELD, MA. 
CADD-8810-1001-REV 
Distributed Ada Target Applications. Revision. 
AD-A223 083/7/GAR 


COMPRIMO N.V., AMSTERDAM (NETHERLANDS). 
ETDE-mf-0786148 
Onderzoek Brayton warmtepomp voor droogprocessen. 
(Study of the Brayton heat pump for drying processes). 
DE90786148/GAR 050,508 
COMPUTATIONAL LOGIC, INC., AUSTIN, TX. 
TR-53 
Generalization in the Presence of Free Variables: a Me- 
chanically-Checked Correctness Proof for One Algorithm. 
AD-A222 681/9/GAR 050,964 
CONSORTIUM FOR FOSSIL FUEL LIQUEFACTION 
SCIENCE, LEXINGTON, KY. 
DOE/PC/89851-T2 
Cooperative research in coal liquefaction infratechnology 
and generic technology development. Quarterly report, 
August 1, 1989-October 31, 1989. 
051,242 


050,980 


DE! 19841/GAR 
CONSTRUCTION ENGINEERING RESEARCH LAB. 
(ARMY), CHAMPAIGN, IL. 


CREL-TR-P-90/13 
Concept for a Computer-Aided Drafting and 
a with Cost Engineering and Specification Prepara- 


AD-A223 150/4/GAR 051,810 
CONTINUOUS ELECTRON BEAM ACCELERATOR 
FACILITY, NEWPORT NEWS, VA. 
DOE/ER/40150-71 
design ri 
DE90010523/GA 





CONTROL DATA CORP., ALEXANDRIA, VA. 
NATO Thesaurus Project. 
(USAF-STINFO-Contribution-90/3, SAF/AQT-SR- 3 
AD-A222 700/7/GAR 


COOPERATIVE INST. FOR RESEARCH IN 
ENVIRONMENTAL SCIENCE, BOULDER, CO. 
Controller Reduction for Effective Interdiscipli Design 
of Active Structures. 5 
N90-21077/4/GAR | 053,217 


CORNELL UNIV. AGRICULTURAL EXPERIMENT STATION, 
ITHACA, NY. DEPT. OF AGRONOMY. 


DOE/ER/13214-4 
Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 


CORNELL UNIV., ITHACA, NY. 


NAS 1.26:182855 
rw, We irtual Synchrony in Distributed Systems. 
(NASA-CR-182855) 
N90-21555/9/GAR 051,026 


NAS 1.26:186495 
Fast Causal Multicast. 
(NASA-CR-186495) 


a 533/6/GAR 051,016 


ae of Canes Renee ane ene oe 
Racloy face: A Theoretical Investigation of Si 
erences and Surface Bonding. 


as 584/5/GAR 050,753 


THihcoretical Study of Chemisorption of Acetylene on the 
Cu(100) Surface. 
AD-A222 583/7/GAR 050,752 


TR-49 
Formation of Maleic Anhydride on a Vanadyl Pyrophos- 
phate Surface: A Theoretical Study of the Mechanism. 
AD-A222 749/4/GAR 050,765 


Infrared Study of (H,Be)-, (D,Be) and (Li,Be)- Acceptor 
Complexes in Silicon. 

(ARO-23654.29-PH) 

AD-A222 829/4/GAR 050,775 


Molecular Mechanisms of Electric Field Interactions with 
Vertebrate Cells. 
AD-A222 999/5/GAR 052,234 


Improved Si:As BIBIB Hybrid Arrays. 
N90-21349/7/GAR 
CORNELL UNIV., ITHACA, NY. BAKER LAB. 
TR-29 
Pg Fas ——— with a Microchannel Plate Evaluated 
wee Phy Coupled Device Camera. 
Rb AD 081/1/GAR 050,714 
CORNELL UNIV., ITHACA, NY. DEPT. OF CHEMISTRY. 
TR-18 
Variable Length-Scale Studies at Interfaces with X-Ray 
Standing Waves. 
AD-A223 043/1/GAR 050,780 
TR-19 
Probing Interfacial Structure and Composition with X-Ray 


Standing Waves. 
AD-A223 071/2/GAR 050,782 


051,155 


TR-44 
Covalent Effects in Molecule-Surface Charge Exchange: 


O2 ON Ag(111). 
AD-A222 676/9/GAR 050,762 
CORNELL UNIV., ITHACA, NY. DEPT. OF MICROBIOLOGY. 
DOE/ER/13370-1 
Conversion of acetic acid to methane by thermophiles. 
Progress report, May 15, 1985-May 15, 1990. 
DE90010993/GAR 051,278 


CORNING GLASS WORKS, NY. 
Advanced Ceramic Armor Materials. 
(ARO-27017.1-MS-A) 
AD-A223 227/0/GAR 052,849 


coors OF ENGINEERS, MOBILE, AL. MOBILE COASTAL 
i ~~ 
Detailed Project Report on —— Shoreline Protec- 
tion, Section 14 Bayou, Valparaiso, Florida. 
AD-A223 082/9/GA 050,850 


CQESAM REFS nee 
‘al Design Memorandum, Gulfport Harbor, Mississip- 


a De 
jw in Memorandum Number 1. Main Report. 
AD. 131/4/GAR 052,820 


COESAM/PDFC-89/04 
General in Memorandum, bo Harbor, — 
pi. Design Memorandum Number 1 . Appendix A 


nomic Analysis. 
AD-A223 132/2/GAR 


COESAM/PDFC-89/05 
OI Desk Design Memorandum, Gulfport Harbor, Mississip- 


pi, Design Memorandum Number 1. Appendix B. Hydro- 


dynamics. 
AD-A223 133/0/GAR 052,822 


COESAM/PDFC-89/06 
General Design Memorandum, —— Harbor, ry 
pi. in Memorandum Number 1. Appendix C. Geo- 


technical Report. 
AD-A223 134/8/GAR 052,823 


COESAM/PDFC-89/07 
General Design Memorandum, Gulfport Harbor, Mississip- 
pi. nm Memorandum Number 1. Appendix D. Environ- 
mental mentation. 


052,821 
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DEPARTMENT OF ENERGY, RICHLAND, WA. RICHLAND 


AD-A223 135/5/GAR 


COESAM/PDFC-89/08 
General in Memorandum, Gulfport Harbor, Mississip- 
pe Design Memorandum Number 1. Appendix E. Thin- 


er Disposal. 
AD-A223 136/3/GAR 051,686 


COESAM/PDFC-89/09 
Gulfport Harbor, Mississippi. Final Environmental Impact 
Statement. 
AD-A223 138/9/GAR 051,483 


COESAM/PDFC-89/010 

General Design Memorandum, Gulfport Harbor, Mississip- 

pi. Design Memorandum Number 1. Appendix F. Regional 

Impact and Financial Analysis. 

AD-A223 137/1/GAR 050,851 
COWICONSULT RAADGIVENDE INGENIOERER A/S, 
VIRUM (DENMARK). 

NEI-DK-321 

Feedersystemer i kombineret transport. (Feeder systems 

in combined tran: 1 

DE90791354/GA\ 053,313 


CUMMINS ENGINE CO., INC., COLUMBUS, IN. R/E DIV. 
Effect of Casting Procedures and Diesel Engine Environ- 
ment on the Behavior of Aluminum Titanate. 
(MTL-TR-90-20) 

AD-A223 079/5/GAR 051,969 


—— UNIV., HALIFAX (NOVA SCOTIA). DEPT. OF 


Field-induced Surface Chemistry of NO. 
AD-A223 007/6/GAR 


DANMARKS GEOLOGISKE UNDERSOEGELSE, 
COPENHAGEN. 
a 
and size of lacustrine deposited melanogen (iner- 
tinite) Upper Carboniferous East Greenland. Characteriza- 
tion of organic matter from the Danish subsurface by 
means of automated image analysis. 
DE90791306/GAR 052,567 


NEI-DK-313 
Characterization of kerogen by electronic i analysis. 
Characterization of organic matter from the ish sub- 
surface by means of automated image analysis. 
DE90791307/GAR 052,568 


DAVID TAYLOR RESEARCH CENTER, BETHESDA, MD. 
SHIP MATERIALS ENGINEERING DEPT. 
DTRC/SME-89/111 
Damping Capacity of Aluminum 6061- Indium Alloys. 
AD-A222 802/1/GAR 051,987 


DTRC/SME-90/05 
Framework to Correlate a/W Ratio Effects on Elastic- 
Plastic Fracture a (J sub c). 
AD-A222 822/9/GA 053,034 


DAYTON UNIV., OH. RESEARCH INST. 
UDR-TM-89-15 
Dynamic Properties of Porous B4C. 
(ARO-26169. 1-MS-A) 
AD-A222 850/0/GAR 


UDR-TR-89-12 
COMBIMAN Programs. Version 8 (User’s Guide). 
(AAMRL-TR-89-024) 
AD-A222 735/3/GAR 


UDR-TR-90-04 
Fracture Toughness and Failure Mechanisms in Commer- 
cial 2091 A1-Li Sheet at Cryogenic Temperatures. 
(WRDC-TR-90-4013) 
AD-A222 803/9/GAR 051,988 


UDR-TR-90-57 
Metallurgical Processes in Multi-Componen' 
Transition Metal Permanent Magnet Alloys. 
(ARO-24674.9-MS) 
AD-A222 891/4/GAR 051,990 


DEFENCE RESEARCH ESTABLISHMENT ATLANTIC, 
DARTMOUTH (NOVA SCOTIA). 


DREA-TC-90/304 
Post Script Code for Grey-Scaied Displays. 
AD-A223 099/3/GAR 


DREA-TC-90/304 
Post Script Code for Grey-Scaled Displays. 
PB90-252081/GAR 


DEFENCE RESEARCH ESTABLISHMENT, OTTAWA 
(ONTARIO). 
DREO-TN-90-6 


Algorithm for Automated Surface Modelling in Unigra- 
phics. 
AD-A223 219/7/GAR 050,624 
Comparison of Goretex laminated and Dermoflex coated 
fabrics. 


MIC-90-03247/GAR 051,955 
DATAGUN: : a tank gun analysis utility: Software 


user’s manual 
MIG 80-03326/ GAR 052,852 


Pulse-width dependent radiation effects on electronic 


components. 

MIC-90-03410/GAR 052,631 
DEFENCE RESEARCH ESTABLISHMENT SUFFIELD, 
RALSTON (ALBERTA). 

DRES-SP-132 
Authors Guide to the Publishi 
Research Establishment Suffield. 


051,546 


050,778 


051,873 


050,620 


it Rare Earth- 


050,984 


051,040 


Procedures at Defence 


AD-A223 101/7/GAR 050,941 


DEFENSE COMMUNICATIONS AGENCY, ARLINGTON, VA. 
DCA/CIRC-370-P195-5 
Defense Data Network Host Interface Qualification Test- 
ing-Link and Network 
AD-A223 066/2/GAR 050,976 
DEFENSE LOGISTICS AGENCY, ALEXANDRIA, VA. 
DLA-90-P90091 
Surface Versus Air Transportation Analysis (Automatic 
Endeavor). 
AD- 661/1/GAR 052,307 


DEFENSE LOGISTICS AGENCY, RICHMOND, VA. 
OPERATIONS RESEARCH AND ECONOMIC ANALYSIS 
MANAGEMENT SUPPORT OFFICE. 


DLA Integrated Data Ba Bank (DIDB). 1990 Data Dictionary. 
ADAzSS 820/3/GAR 052,321 


DEFENSE ny SUPPORT CENTER, 
PHILADELPHIA, P; 


Medical wl Model to Compare SAMMS poe 
Pon. with the Average Requisition Quantity Inventory 
AD-A223 222/1/GAR 


DEFENSE SYSTEMS MANAGEMENT COLL., FORT 
BELVOIR, VA. 


Ab Ares 1eberGan ' _— 052,351 


DELAWARE UNIV., NEWARK. DEPT. OF CHEMISTRY. 
DOE/ER/13542-4 
Studies of the 


052,355 


analyte-carrier interface in flow injection 
analysis. Project report, June 1, 1987-December 1, 1989. 
DE90010811/GAR 050,717 


DELTA INST. FOR HYDROBIOLOGICAL RESEARCH, 
YERSEKE (NETHERLANDS). 
gg ty 
Scope for Growth in Mussels Exposed in Western and 
E Scheidt. 


astern 
PB90-249053/GAR 051,713 


DENISON MINES LTD., ELLIOT LAKE (ONTARIO). 


Use of consolidated fills for controlling violent pillar fail- 
ure in Ontario mines. 
MIC-90-03378/GAR 052,536 
DEPARTMENT OF AGRICULTURE, OTTAWA (ONTARIO). 
ISBN-0-662-17126-8 
of prairie rangeland. 
MIC- 2/GAR 


ISBN-0-662-17272-8 
Benefits of crop rotation for sustainable agriculture in dry- 
land farming. 
MIC-90-03503/GAR 050,454 


— 589/ be 989E 


Mic 00-03502/¢ GAR 


SSC-A53-1839/1990E 
Benefits of crop rotation for sustainable agriculture in dry- 


land farming. 
MIC-90-03503/GAR 050,454 


DEPARTMENT OF ENERGY, AIKEN, SC. SAVANNAH 
RIVER OPERATIONS OFFICE. 


DOE/SR-WM-90-1 
re ee ee canes FY 


bE9001 0289/GAR 052,658 


DEPARTMENT OF ENERGY, SS NM. WASTE 
ISOLATION PILOT PLANT PROJECT OFFIC! 


DOE/WIPP-89-01 1-Rev.0 
WIPP test phase plan: Performance assessment. Revi- 


sion 0. 
DE90010531/GAR 052,662 


DEPARTMENT OF ENERGY, BARTLESVILLE, OK. 
BARTLESVILLE PROJECT OFFICE. 


DOE/BC-90/3/SP 
Bartlesville Proj Boe FY 1989 annual report. 
DE90000220/ 052,495 


DEPARTMENT OF ania MINES AND RESOURCES, 
OTTAWA (ONTARIO). 
ISBN-0-660-14371-3 
Canadian mineral deposits not being mined in 1989. 
MIC-90-03340/GAR 052, 


SSC-M38-2/223E 
Canadian mineral deposits not being mined in 1989. 
MIC-90-03340/GAR 052,529 


DEPARTMENT OF ENERGY, MORGANTOWN, WV. 
MORGANTOWN ENERGY TECHNOLOGY CENTER. 


DOE/METC-90/4096 


Particle impact 

DE90000471/GAR 050,880 
DEPARTMENT OF ENERGY, RICHLAND, WA. RICHLAND 
OPERATIONS OFFICE. 

DOE/RL-88-04-Rev.2 

183-H solar evaporation basins closure/post-closure 

plan. Revision 2. 

DE90011105/GAR 051,560 


DOE/RL-89-10 
Environmental restoration and waste 2 on site- 
pose ol plan for the Richland Operations : Detailed 
information. 


October 15, 1990 


052,555 


052,555 


CA-11 





DE90010860/GAR 
DOE/RL-89-26 é 
Hanford Waste Vitrification Plant Clean Air Act permit ap- 
BE90010317/GAR 051,404 


DOE/RL-89-28 
State Environmental Policy Act (SEPA) environmental 
checklist form for the closure of the 216-B-3 Pond 


5e90008223/GAR 051,548 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 
DOE/EH-0116 
Tiger Team environment, safety, and health assessment 
of the Kansas Plant. 
DE90010293/GAI 051,449 
DOE/ER-0428 
pe mney 4 “89: R_ and D Laboratory technology transfer 
a. ccomplishments in technology transfer from 
and it laboratories. 


DE90002686/GAR 051,384 


DOE/S-90010604 
research, development, demonstration, testi 
and evaluation plan for environmental restoration a 


waste management. 
DE90010604/GAR 051,235 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENT, SAFETY 
AND HEALTH. 


oge/ oe 26 


bes0010284/GAR 051,743 


DEPARTMENT OF ENERGY, WASHINGTON, DC. ENERGY 

RESEARCH ADVISORY BOARD. 
woos production of tritium (APT). 

oO m ; 
DE90011195/GAR 053,135 

DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 

OF BUSINESS OPERATIONS. 

DOE/FE-0172P 
Cooperative research and development endeavor. 
DE90010290/GAR 051,342 

DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 

OF CLEAN COAL TECHNOLOGY. 


DOE/FE-0160P 
to Congress: Clean coal technolo- 
eed Low NOx/SOx burner retrofit for utility cy- 


DE90010358/GAR 051,405 
DOE/FE-0161P 


051,558 


of the Pinellas Plant. 


Report to Meg ire Clean Coal Technol- 
£2 iy uci tr he cae tetgon on 
tion t control of nitrogen o: 
(NOx) emissions from high-sulfur-coal-fired boilers. 
DE90010360/GAR 05 1,406 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
— NUCLEAR, ELECTRIC AND ALTERNATE 


DOE/EIA-0121(89/4Q) 
Quarterly 
DE90010935/GAR 

DOE/EIA-0125(89/4Q) 


DE90010623/GAR 051,275 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY MARKETS AND END USE. 


a ye i 
— energy outlook. Quarterly projections, April 
051,232 


5E90010699/GAR 
DQE/EIA-0214(88) 
State energy da’ 


October-December 1989. 
051,347 


-December 1989. 


ita report: Consumption estimates, 1960- 


1988. 
DE90010700/GAR 051,345 


DEPARTMENT OF _— WASHINGTON, DC. OFFICE 
OF FOSSIL ENERG 


DOE/EA-0396 
poae retrofit demonstration using TRW slagging combus- 
tor technology. Environmental Assessment. 
DE90010561/GAR 051,407 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF HEALTH AND ENVIRONMENTAL RESEARCH. 


DOE/ER-0432 
Subsurface Science Program: 
search abstracts, FY 1989-FY 1 
DE90010321/GAR 
DOE/ER-0446P 


Human 
DE9001 TH/GAR 052,165 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL AND GAS. 


DOE/EIA-0109(90/02) 
Patcioun te Monthly, February 1990. 
DE90009750/GAR 

OGE (eh conenerer 
Petroleum Mark , 


‘eting Monthly, February 1990. 

DE90010975/GAR~ 051,276 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL, GAS AND SHALE. 

DOE/BC-89/3 

Contracts for field projects and supporti 
enhanced oil recovery. Progress review 
ending June 30, 1989. 


CA-12 VOL. 90, No. 20 


overview and re- 
051,553 


989-90 program report. 


051,339 


research on 
. 59, quarter 
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DE90000206/GAR 052,494 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF POLICY. 
DOE/MA-0411 
Guide for technical analysis of cost proposals for acquisi- 
tion contracts. 
DE90010292/GAR 051,344 


DOE/MA-0412 
Guide for technical analysis of budget proposals for fi- 
nancial assistance. 
DE90010291/GAR 051,343 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF PROGRAM ANALYSIS. 
DOE/ER-0443 

Summary results of an assessment of research projects 

in the National Photovoltaics Program. 

DE90008222/GAR 051,366 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF THE DEPUTY ASSISTANT SECRETARY FOR COAL 
TECHNOLOGY. 


DOE/FE-0175P 
Coal — Program. Fiscal year 1990, Summary 


BeSooto271 0271/GAR 051,267 


DOE/FE-0176P 
Coal-Based Gas Stream Cleanup Program. Fiscal year 


1990, ee ‘ogram plan. 
DE90010270/ AR 051,402 


DOE/FE-0177P 
Waste Management Program. Fiscal year 1990, Summary 


BeSoot026s/ 
£90010269/GAR 051,551 


DOE/FE-0178P 
Coal Liquefaction Program. Fiscal year 1990, Summary 


BeSoorostai 
£90010314/GAR 051,245 


a 
ag oy Fluidized-Bed Combustion Program. Fiscal 

oa 1990, Summary program plan. 

DE90010268/GAR 050,896 
DOE/FE-0181P 

Advanced Combustion Technology Program. Fiscal year 

1990, Summat _— plan. 

DE90010267/GAR 050,895 
DOE/FE-0183P 

Heat engines program. Fiscal year 1990, Summary pro- 


= plan. 
E90010276/GAR 050,916 
DOE/FE-0184P 

fee Coal Gasification Program. Fiscal year 1990, 


Sum ‘am plan. 
DE90010266. GAR 051,243 


DOE/FE-0185P 
Flue Gas Cleanup Program. Fiscal year 1990, Summary 


Program Plan. 
DE90010265/GAR 051,401 
DEPARTMENT OF FISHERIES AND OCEANS, 


BURLINGTON (ONTARIO). GREAT LAKES FISHERIES 
RESEARCH BRANCH. 


SSC-FS 97-6/1634 
Abstracts of papers published by the staff of the Great 
Lakes Laboratory for Fisheries and Aquatic Sciences, 


1968-86. 
MIC-90-03639/GAR 050,505 


DEPARTMENT OF FISHERIES AND OCEANS, NANAIMO 
(BRITISH COLUMBIA). PACIFIC BIOLOGICAL STATION. 


SSC-FS97-4/2019E 
Spawning areas of British Columbia herring: . review, 
raphical analysis and classification, vol. |: Queen 
lotte Islands. 
MIC-90-03408/GAR 050,493 


SSC-FS 97-13/777E 
Summary of British Columbia herring sampling data for 
the 1988-89 season. 
MIC-90-03596/GAR 050,503 


SSC-FS 97-13/778E 
Results of spiny ish Squalus acanthias tagging in 
B.C. waters during 1984 and 1985. 
MIC-90-03587/GAR 050,502 


—- analysis of 1986 and 1987 Hecate Strait juvenile 
salmon surveys. 
MIC-90-03426/GAR 050,461 


Hook and line survey of Lingcod Ophiodon elongatus 
stocks in the Gulf Islands region (MSA 17) of the Strait of 
Georgia, 1985 to 1988. 

MIC- 0-03436/GAR 050,497 


Experimental gill net fishing on trawlable and untrawlable 
areas off fern Vancouver Island, from the MV 
Caledonian, August 15-28, 1989. 

MIC-90-03437/GAR 050,498 


Cruise details and biological information from the shelf 
rockfish sampling cruise aboard the F/V Eastward Ho, 
October 31-November 24, 1988. 

MIC-90-03438/GAR 050,499 


DEPARTMENT OF FISHERIES AND OCEANS, OTTAWA 
(ONTARIO). 
ISBN-0-660-13429-2 
Li Ophiodon elongatus. 
MIC-90-03548/GAR 
SSC-FS41-31/109E 
Lingcod Ophiodon elongatus. 


MIC-90-03548/GAR 
DEPARTMENT OF FISHERIES AND OCEANS, ST. 
ANDREWS (NEW BRUNSWICK). BIOLOGICAL STATION. 
SSC-FS 97-6/1681E 
Physical effects of suspended solids on marine and estu- 
arine fish and marine shellfish, with special reference to 
ocean dumping: A literature review. eee 


050,501 


MIC-90-03218/GAR 


SSC-FS 97-6/1716E 

Growth and movement of Homarus Americanus on the 

outer coast of Nova Scotia. 

MIC-90-03219/GAR 050,485 
SSC-FS 97-13/784E 

Primary eee on the Labrador Shelf and in the 

Strait of Belle Isle in May 1988. 

MIC-90-03220/GAR 050,486 
Trichop- 


Distributions of stonefly Plecoptera and caddisf 
tera species in three stream systems in New Brunswick 
and Nova Scotia, Canada, with reference to stream acidi- 


ty. 
MIC-90-03429/GAR 050,496 


Proposal for environmental research and monitoring of 
organic pollution caused by salmonid mariculture in the 
Bay of Fundy. 

MIC-90-03430/GAR 


DEPARTMENT OF FISHERIES AND OCEANS, 
ee (BRITISH COLUMBIA). WEST VANCOUVER 


051,704 


SSC-FS97-13/771E 
Length and weight data from juvenile salmonids captured 
by surface trawling on the lower Fraser River during 1987 


and 1988. 
MIC-90-03397/GAR 050,491 


SSC-FS97-13/0775E 
Coded wire tag recoveries from the second release of 
sterile coho salmon O. kisutch into the marine environ- 


ment. 
MIC-90-03398/GAR 050,492 
— annotated guide to selected fish bibliographies, 


1738-1988. 
MIC-90-03427/GAR 050,494 


Comparison of heat and hydrostatic pressure shocks to 
induce triploidy in steelhead trout Oncorhynchus mykiss. 
MIC-90-03428/GAR 050,495 


DEPARTMENT OF HEALTH AND HUMAN SERVICES, 
WASHINGTON, DC. 
PAT-APPL-7-104 894 
Water Soluble Products of Camptothecin. 
PATENT-4 943 579 


PAT-APPL-7-165 173 
Water Soluble, Antineoplastic Derivatives of Taxol. 
PATENT-4 942 184 052,207 
PAT-APPL-7-305 331 
Pyroelectric Calorimeter. 
PATENT-4 940 896 
PB90-237975 
Pyroelectric Calorimeter. 
PATENT-4 940 896 
PB90-237983 
Water Soluble, Antineoplastic Derivatives of Taxol. 
PATENT-4 942 184 
PB90-237991 


Water Soluble Products of Camptothecin. 
PATENT-4 943 579 


DEPARTMENT OF HOUSING AND URBAN 
DEVELOPMENT, WASHINGTON, DC. OFFICE OF POLICY 
DEVELOPMENT AND RESEARCH. 


Report to Congress on Alternative Methods for Funding 
Public Housing Modernization. 
053,330 


052,208 


051,793 
051,793 
52,207 


052,208 


PB90-253311/GAR 
DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN 
DEVELOPMENT, OTTAWA (ONTARIO). 

Index to mining assessment reports: Yukon, 1989. 

MIC-90-03165/GAR 152,524 


DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN 
DEVELOPMENT, OTTAWA (ONTARIO). NORTHERN 
AFFAIRS PROGRAM. 
ISBN-0-662-16847-X 
Ecological ——_ for =e and base metal mining 
ations in @ Northwest 7 erritories: Final report. 
IC-90-03268/GAR 051,568 
SSC-R 71-19/59-1989E 
Ecological hay anes | for gold and base metal mining 
operations in the Northwest Territories: Final report. 
MIC-90-03268/GAR 051,568 


DEPARTMENT OF THE AIR FORCE, WASHINGTON, DC. 
Tactical Reconnaissance: A Soviet View. 
AD-A223 001/9/GAR 

DEPARTMENT OF THE NAVY, WASHINGTON, DC. 

AD-D014 564/9 
Semi-Automatic Direction Finding Set. 
PAT-APPL-7-446 262/GAR 

AD-D014 565/6 
— Composite Preform and Process for Producing 


me. 
PAT-APPL-7-343 106/GAR 


052,364 


053,302 


051,936 





DEPOGAS - GESELLSCHAFT ZUR GEWINNUNG UND 
VERWERTUNG VON DEPONIEGASEN M.B.H., BERLIN 
(GERMANY, F.R.). 
ETDE-mf-0785017 

Verfahrenstechnische Moeglichkeiten zur Entfernung _ 

halogenierten Kohlenwasserstoffen aus Deponiegas. De- 

ponie Berlin-Wannsee. (Processes for removing 

nated hydrocarbons from tip gas. Tip Berlin-Wannsee). 

DE90785017/GAR 051, 
DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
FUER LUFT- UND RAUMFAHRT E.V., BRUNSWICK 
(GERMANY, F.R.). 


Aerodynamic —_ Techniques at DLR institute for 

Design Aerodynamics. 

N90-20979/2/GAR 050,348 
DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 


FUER LUFT- UND RAUMFAHRT E.V., COLOGNE 
(GERMANY, F.R.). 


ETDE-mf-0784885 
Projekt TDSA: Bay nn Ky Konstrolisysteme der 
le im Solar be —_ 
Saudi-Arabien. eechuuneberene (Project 
provement of the control systems of the two Dish String 
= modules in the solar village, Riyadh, Saudi Arabia. 


I report). 
DES0704885/ GAR 051,372 


Pao Properties of Al-Li Alloys. 
AD-P005 924/6/GAR 051,996 
Metal Matrix Composites - a Promising Alternative to 
Conventional Alloys. 
AD-P005 940/2/GAR 051,913 


DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
FUER LUFT- UND RAUMFAHRT E.V., GOETTINGEN 
(GERMANY, F.R.). 


Progress in Inverse Design and Optimization in Aerody- 


namics. 
N90-20977/6/GAR 050,347 


DEUTSCHE GOLD- UND SILBER-SCHEIDEANSTALT, 
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ENFOR: ENFOR review, 1989. 
MIC-90-03285/GAR 


ENGINEERING INTERFACE LIMITED (CANADA). 
Report to Dept. of Supply and Services on the econom- 
ics of cool storage for Bell Northern Research Lab 5, 
Ottawa, Ontario and a comparison of chilled water with 
three types of ice storage modules. 
MIC-90-03390/GAR 


ENSCO, INC., SPRINGFIELD, VA. 


Development of Additional Federal Outdoor Impact Labo- 
ratory (FOIL) Facilities. Volume 1. Preliminary Design 
Study for Upgrading FOIL to Test with Heavier Vehicles. 
(FHWA/RD-89/172) 

053,319 


PB90-245218/GAR 
ty SPRINGFIELD, VA. SIGNAL ANALYSIS 


051,290 


051,290 


051,222 


ENSCO, 
SYSTEMS 
psec 
Broadband Studies of Seismic Sources at Regional and 
Teleseismic — Using Advanced Time Series 


- 90-0058) 
AD-A223 113/2/GAR 
ENVIRONMENT CANADA, OTTAWA (ONTARIO). 
iSBN-0-662-16534-9 
Canadian Environmental Protection Act: Reporting for the 
domestic substances list. Revised edition. 
MIC-90-03096/GAR 051,752 


ISBN-0-662-56743-9 
St. Lawrence Action Plan: Annual report 1988-89. 
MIC-90-03166/GAR 052,548 


SSC-EN40-11/17-1988 
St. Lawrence Action Plan: Annual report 1988-89. 
MIC-90-03166/GAR 


SSC-EN 40-364/1988E 
Canadian Environmental Protection Act: Reporting for the 
domestic substances list. Revised edition. 
MIC-90-03096/GAR 


ENVIRONMENT CANADA, OTTAWA (ONTARIO). 
CORPORATE POLICY GROUP. 
ISBN-0-662-56971-7 
Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term pian. 
MIC-90-03123/GAR 052,547 


SSC-EN72-16/1989 
Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term plan. 
MIC-90-03123/GAR 052,547 


ENVIRONMENT CANADA, OTTAWA (ONTARIO). WATER 
QUALITY BRANCH. 
ISBN-0-662-17142-X 
Canadian water quality guidelines for carbofuran. 
MIC-90-03121/GAR 


SSC-EN36-502/169E 
Canadian water quality guidelines for carbofuran. 
MIC-90-03121/GAR 


ENVIRONMENTAL ADVISORY COMMITTEE ON 
NEWFOUNDLAND AND LABRADOR MARINE 
TRANSPORTATION (CANADA). 
Potential issues associated with shipping oil and gas 
through the Labrador Sea and Strait of Belle Isle. 
MIC-90-03090/GAR 051,288 


ENVIRONMENTAL ADVISORY COUNCIL, OTTAWA 
(ONTARIO). 
ISBN-0-662-17044-X 
Role of environmental councils in relation to the Canadi- 
an Environmental Advisory Council. 
MIC-90-03089/GAR 051,751 
SSC-EN 92-10/1989E 
Role of environmental councils in relation to the Canadi- 
an Environmental Advisory Council. 
MIC-90-03089/GAR 051,751 


— CONTROL COUNCIL, HALIFAX (NOVA 


051,102 


052,548 


051,752 


051,493 


051,493 


Electrical generating station proposal: Complete verbatim 


transcript. 
MIC-90-03278/GAR 051,221 


Report and recommendations regarding the Environmen- 

tal Assessment Report for the proposed Point Aconi 
electrical generating station. 

MIC-90-05279/GA 051,755 


ENVIRONMENTAL HEALTH RESEARCH AND TESTING, 
INC., LEXINGTON, KY. 
Reproductive Toxicity of Ethylene Glycol Monomethyl 
Ether (CAS NO. 109-86-4) in Sprague-Dawley Rats, Litter 


Two. 

(NTP-90-118) 

PB90-252313/GAR 052,280 
Final Report on the Reproductive Toxicity of Ethylene 
Glycol Monomethy! Ether (Cas No. 109-86-4) in Sprague- 
Dawley Rats, Litter Five. 

(NTP-90-119) 

PB90-252321/GAR 052,281 


ENVIRONMENTAL PROTECTION AGENCY, ANN ARBOR, 
Mi. EMISSION CONTROL TECHNOLOGY Div. 


EPA/AA/TSS/|M-87/2 
\/M Test Variability. 


PB90-250127/GAR 053,320 
ENVIRONMENTAL PROTECTION AGENCY, ANNAPOLIS, 
MD. CHESAPEAKE BAY PROGRAM. 

CBP/TRS-43/90 

Chesapeake pas fm Resources Monitoring Plan. First 

ess 


Annual 
PB90-252297/GAR 052,561 


State of the eats Bay: Second Annual Monitoring 
Report, 1984-1985. 
PB90-246653/GAR 051,710 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. 

Neurobehavioral Effects of Carbon Monoxide (CO) Expo- 

sure in Humans: Elevated Carboxyhemoglobin (COHb) 

and Cerebrovascular Responses. 

AD-A222 840/1/GAR 052,266 
ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. OFFICE OF AIR QUALITY 
PLANNING AND STANDARDS. 

EPA/450/3-90/016A 

Reactor Processes in Synthetic Organic Chemical Manu- 

facturing Industry. Background Information for Proposed 


Ss . 
PB90-252495/GAR 051,487 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
= OFFICE OF EMERGENCY AND REMEDIAL 


EPA/ROD/R01-90/045 
Superfund Record of Decision (EPA as wy: New Bed- 
ford, MA. (First Remedial Action), March 
PB90-254293/GAR 051,665 


EPA/ROD/R03-90/085 
Superfund el tee yd mtb gt Cand R 
Battery, VA. (First Remedial Action), March 
PB90-254301/GAR 


EPA/ROD/RO03-90/086 
Superfund Record of Decision (EPA R 3): Westline, 
PA. (First Remedial Action) (Amendment), March 1990. 
PB90-254319/GAR 051,667 


EPA/ROD/RO2-90/100 
Superfund Record of Decision (EPA Region 2): Roebling 
Steel, NJ. (First Remedial Action), March 1990. 
PB90-254335/GAR 


EPA/540/8-90/002 
Directory of EPA/State Contacts by Specialty. 
PB90-249749/GAR 


EPA/9200.5-001 
Superfund: — Back, Looking Ahead. 
PB90-249491/GA\ 


EPA/9200.5-120 
National on Scene Coordinator Directory. 
PB90-249509/GAR 

EPA/9225.1-01 
Procurement under Preauthorization/Mixed Funding. 
PB90-249525/GAR 051,632 


EPA/9230.0-08 
Planning for Sufficient Community Relations (Superfund 
leview: No. 43A). 
051,633 


990. 51,666 


051,668 
051,646 
051,630 


051,631 


Management R 
PB90-249533/GAR 
EPA/9240.0-03 


Superfund i 
PB90-249541/GAR 


EPA/9240.0-05 
— of Superfund Bottle Repository Func- 


PBI90-249558/ GAR 051,714 


go ™ o 
Delegation of Remedy Selection to Regions. 
PB90-249566/GAR 
EPA/9260.3-00 
tions of Al 
tion trol Act (FW! 


Superfund ter ony 
PB90-249574/GAR 
EPA/9260.5-01 


R tion of Authority under CERCLA and SARA. 
PB90-249582/GAR 051,636 


EPA/9285.1-01C 
tandard 


) Operati 
PB90-249590/GAR 


EPA/9330.2-04 
Discharge of Wastewater from CERCLA Sites into 


POTWS. 
PB90-249616/GAR 051,716 


EPA/9355.3-05 
RI/FS Improvements Follow-Up. 
PB90-249657/GAR 

EPA/9355.3-07 
Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 


EPA/9355.3-08 
Fiscal Year 1990 Regional Coordination Plan and 
Themes for the Remedial Investigation/Feasibility Study 
and Selection of R Process. 
PB90-249673/GAR 051,641 


EPA/9355.3-09 
Results of FY ‘89 Record of Decision Analysis Superfund 
Management Review Implementation Product. Recom- 
mendation No. 25A. 


Review and Oversight. 
051,634 


051,635 


Under the Federal Water Pollu- 
A) Which Are Applicable to the 


051,715 


Safety Guides. 
051,637 


051,639 


051,640 


October 15, 1990 CA-15 





PB90-249681/GAR 
EPA/9360.0-21 
Ei R 


lesponse 
PB90-249715/GAR 


EPA/9375.5-02A 
Revised Interim Final penne on Indian Involvement in 


Pis90-£49729/ GAA 051,644 


EPA/9375.5-04 
— of fos sescarte —— Managers in Super- 


Paoo sare 1OMR eT 051,645 


ay 7 4-01 
Use of Office of Research and Development’s Bioreme- 


diation eh st in Superfund Removal Program. 
PB90-249798/GAR 051,649 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF PESTICIDE PROGRAMS. 
pag he oh Sey od 
Pesticide F: aa Number 89.2: Avermectin B1. 
PBO0-255423/GA 051,495 


ENVIRONMENTAL seamen AGENCY, WASHINGTON, 
DC. OFFICE OF POLICY, PLANNING AND EVALUATION. 
Report of the Expert Group on Emissions Scenarios of 
the Response San Cheese Chasen Working aad of the Intergov- 
ernmental Panel on 
PB90-253170/GAR 051,442 


Report of the Expert Group on Emissions Scenarios of 
the pease wd od Working Group of the Intergov- 


ernmental P: ite Change. Appendix. 
PB90-253188/GAR 051,443 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF SOLID WASTE. 
EPA/530/SW-90/061A 
Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 
ag Ay 
Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 


EPAseso (ew. 90/061C 

Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 

PB90-234501/GAR 051,613 
EPA/530/SW-90/061D 

Final Response to BDAT Related Comments Document: 
D001. Volume 1-B. 
PB90-234519/GAR 051,614 


EPA/ ron: 90/061E 

Final Response to BDAT Related Comments Document: 
D002. Volume 1-C. 
PB90-234527/GAR 051,615 


eenreniow: 90/061F 
Final Response to BDAT Related Comments Document 
D003. Volume 1-D. 
PB90-234535/GAR 051,616 


EPA/530/SW-90/061G 
Final Response to BDAT Related Comments Document. 
D004: Characteristic Wastes for Arsenic and K, P, and U 
Wastes Containing Arsenic and D010: Characteristic 
Wastes for Selenium. Volume 1-E. 
PB90-234543/GAR 051,617 


apayen 90/061H 
Final Response to BDAT Related Comments Document: 
D005: Characteristic Wastes for Barium, and P013 and 
D006: Characteristic Wastes for Cadmium. Volume 1-F. 
PB90-234550/GAR 051,618 


EPA/530/SW-90/0611 
Final Response to BDAT Related Comments Document. 
0007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 
Spenco J 
Final Response to BDAT Related Comments Document: 
D008: Characteristic Wastes for Lead and P and U 
Wastes Containing Lead. Volume 1-H. 
PB90-234576/GAl 051,620 


EPA/530/SW-90/061K 
Final Response 


051,642 


Notification System. 
051,643 


to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and 
U Wastes. Volume 1-1. 
PB90-234584/GAR 051,621 


EPA/530/SW-90/061L 
Final Response to BDAT Related Comments Document. 
Mixed Radioactive Hazardous Wastes, Polynuclear Aro- 

matic U Wastes, Halogenated Aliphatic U Wastes, Non- 

ted Aromatic U Wastes, F002-F006, F019. 


Volume 1-J. 
PB90-234592/GAR 051,622 


Ennvennsow: 90/061M 
Response to BDAT Related Comments Document. 
F0sS, K002-K008, KO11, K013-15, K046, KO61, KO69. 


051,623 


erpese(ew: 90/061N 
Final Response to BDAT Related Comments Document. 
KO71 and K106: Mercury Cell Process Wastes K086: 
Residues from ink Production Wastes Containing Cya- 


nide. Volume 1-L. 
PB90-234618/GAR 


EPA/530/SW-90/0610 
Final R to BDAT Related Comments Document. 
K017/K028-K029, K095-096, K022, K025, K035, K026, 
K083, K024. Volume 1-M. 


CA-16 VOL. 90, No. 20 


051,624 


CORPORATE AUTHOR INDEX 


PB90-234626/GAR 


EPA/530/SW-90/061P 
Final Response to BDAT Related Comments Document. 
Halogenated Organic Wastes. Volume 1-N. 
PB90-234634/GAR 051,626 


EPA/530/SW-90/061Q 
Final Response to BDAT Related Comments Document. 
K043-K052, K036, K037. Volume 1-0. 
PB90-234642/GAR 051,627 


EPA/530/SW-90/061R 
Final Response to BDAT Related Comments Document. 
Leachates. Volume 1-P. 
PB90-234659/GAR 051,628 


EPA/530/SW-90/061S 
Final Response to BDAT Related Comments Document. 
Volume 1-Q. 
PB90-234667/GAR 051,629 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF SOLID WASTE AND EMERGENCY 
RESPONSE. 
OSWER DIRECTIVE-9330.2-05 
CERCLA Off-Site Policy: Providing Notice to Facilities. 
PB90-249624/GAR 051,638 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF WASTE PROGRAMS ENFORCEMENT. 


Site Enforcement Tracking System (SETS) (Region 1) 
(for Microcomputers). 
(EPA/DF/DK-90/044) 
PB90-502618/GAR 051,672 


Site Enforcement Tracking System (SETS) (Region 2) 
(for Microcomputers). 
(EPA/DF/DK-90/045) 
PB90-502626/GAR 051,673 


Site Enforcement Tracking System (SETS) (Region 3) 
(for Microcomputers). 
(EPA/DF/DK-90/046) 
PB90-502634/GAR 051,674 


Site Enforcement Tracking System (SETS) (Region 4) 
(for Microcomputers). 
(EPA/DF/DK-90/047) 
PB90-502642/GAR 051,675 


Site Enforcement Tracking System (SETS) (Region 5) 
(for Microcomputers). 
(EPA/DF/DK-90/048) 
PB90-502659/GAR 051,676 


Site Enforcement Tracking System (SETS) (Region 6) 
(for Microcomputers). 
(EPA/DF/DK-90/049) 
PB90-502667/GAR 051,677 


Site Enforcement Tracking System (SETS) (Region 7) 
(for Microcomputers). 
(PAD DK. 90/050) 
PB90-502675/GAR 051,678 


Site Enforcement Tracking System (SETS) (Region 8) 
(for Microcomputers). 
(EPA/DF/DK-90/051) 
PB90-502683/GAR 051,679 


Site Enforcement Tracking System (SETS) (Region 9) 
(for Microcomputers). 
(EPA/DF/DK-90/052) 
PB90-502691/GAR 051,680 


Site Enforcement Tracking System (SETS) (Region 10) 
(for Microcomputers). 
(EPA/DF/DK-90/053) 
PB90-502709/GAR 051,681 


Site Enforcement Tracking System (SETS) (National) (for 


Microcomputers). 
PB90-591780/GAR 051,682 


Site Enforcement Tracking System (SETS) — 
PB90-591790/GAR 51,683 


ENVIRONMENTAL PROTECTION SERVICE, a... 
(ONTARIO). PACIFIC REGION. 
Environmental -- ality of receiving waters at United Keno 


Hill Mines Ltd., Elsa, Yukon. 
MIC-90-03114/GAR 051,695 


ENVIRONMENTAL PROTECTION SERVICE, WEST 
VANCOUVER (BRITISH COLUMBIA). PACIFIC AND 
YUKON REGION. 
Marine monitoring at the Crofton, B.C. pulpmill: Novem- 
ber, 1983 and April, 1986. 
MIC-90-03132/GAR 051,696 
Assessment (1987) of wood protection (anti-sapstain) fa- 
cilities in the British Columbia Lower Mainland area. 
MIC-90-03133/GAR 152,041 


ENVIRONMENTAL RESEARCH LAB., ATHENS, GA. 


EPA/600/M-89/030 
Assessment of Tentatively Identified Compounds in Su- 
perfund Samples. 
PB90-253816/GAR 051,664 


ENVIRONMENTAL STUDIES RESEARCH FUNDS 
(CANADA), OTTAWA (ONTARIO). 


Environmental Studies Research Funds (Canada): Annual 


—_ 1989. 
MIC-90-03338/GAR 051,757 
ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
CLIENT AND MEMBERSHIP SERVICES. 
ERA-89-0102 
Battery Seminar (5th) Proceedings. Held in London (Eng- 
land) on April 11, 1989. 


051,625 


ERATL-90/18/GAR 
ISBN-0-7008-0390-4 
Battery eo (th) ‘ ‘eas Held in London (Eng- 


land) on April 1 
ERATL-90/ 18/GAR 051,217 


ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
ELECTRICAL ENGINEERING DIV. 


ERA-88-0560R 
Analogue Circuit Simulation: A Survey of Simulator Sys- 
tems. 
ERATL-90/11/GAR 051,117 


ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
ENGINEERING MATERIALS DIV. 


ERA-89-0231R 
Effect of Load Cycling on Creep Life Prediction of Ferritic 


Steels. 
ERATL-90/07/GAR 051,964 


051,217 


ESSEX CORP., ORLANDO, FL 


NAS 1.26:185607 
Development of Microcomputer-Based Mental Acuity 
Tests for Repeated-Measures Studies. 
(NASA-CR- 185607) 
N90-21521/1/GAR 


ETABLISSEMENT TECHNIQUE CENTRAL DE 
L’ARMEMENT, ARCUEIL (FRANCE). DEPT. 


052,224 


COMPORTEMENT DES MATERIAUX. 


ETCA-89-R-141 
Mesure de Pression Induite par Laser Impulsionnel, par 
Jauges Piezoelectriques PVDF et Quartz (Laser-induced 
Shock ag Measurement Using PVDF and Quartz Pi- 


ezoelectric G ouee- 
PB90-252230/GAR 051,794 


EUROPEAN OFFICE OF AEROSPACE RESEARCH AND 
DEVELOPMENT, FPO NEW YORK 09510. 


EOARD-LR-89-068 
Research Programs in Aeronautical Ei 
State Physics, and Materials Science at 
Institute of Technology, Haifa, Israel. 
N90-21720/9/GAR 


EOARD-LR-89-069 
Proceedings of the 13th International Congress on Instru- 
mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 


EOARD-LR-90-001 
HOTOL Structures and Materials at British Aerospace, 
Warton, UK. 
N90-21001/4/GAR 053,203 


EUROPEAN SPACE RESEARCH AND TECHNOLOGY 
CENTRE, NOORDWIJK (NETHERLANDS). 
Introduction to the Infrared Space Observatory (ISO). 
N90-21340/6/GAR 053,258 


FEDERAL AVIATION a feces TECHNICAL 


ineering, Solid 
echnion-israel 


050,416 


CENTER, ATLANTIC CITY, 


DOT/FAA/CT-TN89/40 
Evaluation of the Accuracy of a Microwave Landing 
by Area Navigation System at Miami/Tamiami, Flori- 


Airport. 
AD Ages 176/9/GAR 053,273 


DOT/FAA/CT-TN89/42 
Position Computation without Elevation Information for 
Computed Centerline Operations. 
AD-A223 177/7/GAR 053,274 


DOT/FAA/CT-TN89/56 
Plan for the FAA Air Traffic Operational Evaluation of the 
Automated Surface Observing System (ASOS). 
N90-20968/5/GAR 053,292 


DOT/FAA/CT-TN89/62 
Meteorologist Weather Processor (MWP) Integration Test 


Plan. 
N90-21500/5/GAR 053,299 


DOT/FAA/CT-TN89/65 
Full-Scale Air Transport Category Fuselage Burnthrough 


Tests. 
N90-20967/7/GAR 053,321 


DOT/FAA/CT-TN89/68 
Data Link Processor (DLP) Project Transition Plan. 
N90-21256/4/GAR 


DOT/FAA/CT-TN89/70 
Modified Touchdown Zone Lighting. 
N90-21042/8/GAR 


DOT/FAA/CT-TN89/71 
Feasibility of Using Frequency Offset on Very High Fre- 
quency Air/Ground Voice Channels. 
N90-21248/1/GAR 053,297 


DOT/FAA/CT-TN90/2 
MLS Mathematical Model Validation Study Using Air- 
borne MLS Data form Midway Airport Engineering Flight 
Tests, August 1988. 
AD-A223 175/1/GAR 053,272 


ice AVIATION ADMINISTRATION, WASHINGTON, 


053,294 


DOT/FAA/RP-90-2 
A ishments under the Airport Improvement Pro- 
: Fiscal Year 1989. 
D-A223 185/0/GAR 053,275 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF PUBLIC AFFAIRS. 
FAA-APA-PG-12 
Guide to Federal Aviation Administration Publications. 





PB90-247297/GAR 


FEDERAL ENERGY REGULATORY COMMISSION, 

WASHINGTON, DC. OFFICE OF PIPELINE AND 

PRODUCER REGULATION. 

FERC/EIS-0054D-VOL-2 

lroquois/Tennessee and Champlain Pi 
Draft Environmental Impact Statement 
Alternatives. Volume 2. 
PB90-247529/GAR 


FERC/EIS-0054-VOL-1 
lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental Impact Statement. Volume 1. 
PB90-247511/GAR 051,484 


FERC/EIS-0054-VOL-3 
lroquois/Tennessee Phase | Pipeline Project. Final Envi- 
ronmental Impact Statement. Volume 3. Comments and 
Responses Maps. 
PB90-247537/GAR 051,486 
FERC/EIS-0055D-VOL-2 
lroquois/Tennessee and Champlain Pipeline Pri 
Draft Environmental Impact Statement Regional System 
Alternatives. Volume 2. 
PB90-247529/GAR 051,485 


FEDERAL-PROVINCIAL ADVISORY COMMITTEE ON 
INSTITUTIONAL AND MEDICAL Kor dea 
SUB-COMMITTEE ON INSTITUTIONAL 

GUIDELINES, OTTAWA (ONTARIO). 


ISBN-0-662-16828-3 
Guidelines for establishing standards for special services 


in hospitals: yee 
MIC-90-03504/GAR 051,786 
FEDERAL RESERVE SYSTEM, WASHINGTON, DC. 


Record Description and Derived items for the Call and 
Income, March 1990. Data Tape Documentation. 
(FRS/DF/MT-90/025A) 

PB90-215674/GAR 050,666 


Record Description in MDRM Order for the Call and 
Income, March 1990. Data Tape Documentation. 
(FRS/DF/MT-90/025B) 

PB90-234956/GAR 


Call and Income Report. 
PB90-590090/GAR 050,671 


FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 
CMU-HEP-89-24 
False vacuum decay in Jordan-Brans-Dicke cosmologies. 
(CU-TP-453) 
DE90011125/GAR 053,128 


CMU-HEP-90-03 
ee couplings of the inflaton in extended infla- 


Des001 1124/GAR 053,127 


CONF-900135-6 
Rare Z decays and new physics. 
DE90011487/GAR 
CONF-900348-2 
Self-propelied in-tube shuttle and control system for auto- 


mated measurements of magnetic field alignment. 
DE90008210/GAR 053,054 


CONF-9003152-1 
Chern-Simons and anyonic superconductivity. 
DE90010663/GAR 
CONF-9004190-3 
Computing and data handling recent experiences at Fer- 
milab and SLAC. 
053,145 


053,300 


line Projects. 
egional System 


051,485 


050,669 


053,147 


053,097 


DE90011480/GAR 


CONF-9004190-4 
Tests of track segment and vertex finding with neural 


networks. 

DE90011485/GAR 053,146 
FERMILAB-PUB-89/223-A 

False vacuum decay in Jordan-Brans-Dicke cosmologies. 

(CU-TP-453) 

DE90011125/GAR 053,128 


FERMILAB-PUB-90/44-A 
—_— couplings of the inflaton in extended infla- 


e501 1124/GAR 053,127 


FERMILAB-PUB-90/47-A 
Stability of compactification during inflation. 
DE90011129/GAR 
FERMILAB-PUB-90/52-A 
Soft inflation. 
DE90011127/GAR 


FERMILAB-PUB-90/64-A 


Gravitational effects of global textures. 
DE90011130/GAR 


FERMILAB-PUB-90/69-A 
Ultrahigh-energy particle flux from cosmic strings. 
DE90011128/GAR 


FNAL/C-90/68 
Tests of track segment and vertex finding with neural 


networks. 
DE90011485/GAR 053,146 


FNAL/C-90/72-T a 
Chern-Simons and anyonic superconductivity. 
DE90010663/GAR 

FNAL/C-90/76-T 
Rare Z decays and new physics. 
DE90011487/GAR 


053,132 


053,130 


053,133 


053,131 


053,097 


053,147 


CORPORATE AUTHOR INDEX 


FOREIGN TECHNOLOGY DIV., WRIGHT-PATTERSON AFB, OH. 


FNAL/C-90/ and én 
Computi ita handling recent experiences at Fer- 
milab and SLA SLA\ - 
DES0011 AB0/GAR 053,145 


FNAL/Pub-90/56-A 
eee defects in extended inflation. 
DE90011126/GAR 


FNAL-TM-1645 
Nonlinear oscillator. 
DE90010362/GAR 

FNAL-TM-1654 
Self-propelled in-tube shuttle and control system for auto- 
mated measurements of magnetic field alignment. 
DE90008210/GAR 053,054 

aa al 
Soft infil 
DE90011 1 N27/GAR 


FINNISH METEOROLOGICAL INST., HELSINKI. 


GEOPHYSICAL-PUBL-10 
Observations of Atmospheric Electricity, 1988. 
N90-21499/0/GAR 


ISBN-951-697-300-0 
Transformation and ~~ of Airborne Gaseous and 
— Pollutants During Transport over the Baltic 
N90-21478/4/GAR 051,438 


ISBN-951-697-304-3 
Observations of Atmospheric Electricity, 1988. 
N90-21499/0/GAR 


PUBL-AIR-QUALITY-5 
Transformation and ——— of Airborne Gaseous and 
— Pollutants During Transport over the Baltic 
N90-21478/4/GAR 051,438 


FISH AND WILDLIFE SERVICE, FORT COLLINS, CO. 
FISH AND WILDLIFE LEAFLET-13.2.10 
Decoy Traps for Ducks. 
PB90-246679/GAR 
FISH AND WILDLIFE LEAFLET-13.4.12 
Control of Phragmites or Common Reed. 
PB90-245101/GAR 
FLORIDA STATE UNIV., TALLAHASSEE. DEPT. OF 
COMPUTER SCIENCE. 
Issues Involved in Developing Ada Real-Time Systems. 
AD-A223 156/1/GAR 050,993 
FLORIDA STATE UNIV., TALLAHASSEE. INST. OF 
MOLECULAR BIOPHYSICS. 
DOE/ER/60473-T1 
Selective excitation, relaxation, and energy channeling in 
molecular — Comprehensive progress report, May 
1987-April 1990. 
DE90010793/GAR 053,110 
FLORIDA UNIV., a MINERAL RESOURCES 
RESEARCH CENTE 
DOE/PC/88917- a. 
— approach in ultrapurification of coal by selective 


locculation. Quarterly r 
Deo00t 1036/GAR 051,254 
FLORIDA UNIV., GAINESVILLE. QUANTUM THEORY 
PROJECT. 


053,129 


053,083 


053,130 


050,575 


050,575 


052,559 


052,558 


Molecular Interactions and Properties with Many-Body 
Methods. 

(AFOSR-TR-90-0583) 

AD-A222 631/4/GAR 050,761 


FOERSVARETS FORSKNINGSANSTALT, STOCKHOLM 
(SWEDEN). DEPT. OF WEAPONS TECHNOLOGY. 


FOA-A-20046-2.7 
Delprojekt _Informati lem inom H 
Ubatsskydd. Si (Information Systems Subproject 
within the Anti-Submarine Warfare Project. Final “a 
PB90-256249/GAR 


FOA-C-20796-2.5 
Vidareutveckling av Grada: Klippning, ee 
och Inmatning (Further Development of Grada: Cipping 
ment aa Input). 
PB90-252933/GAI 051,043 
FOA-C-20797-2.7 
Experimentell Modelibildning i Vindkraftverk (Experimen- 
tal Methods of Model Building of Wind Turbines). 
PB90-252925/GAR 051,335 


FOA-C-20798-2.7 
Metoder foer Beraekning av Kortaste Vaegen Mellan Tva 
Punkter i Planet Med Haensyn till Hinder i Form av Dis- 
junkta, Enkelt Slutna Polygoner: En Litteraturoeversikt 
(Methods for Computing the Shortest Path between Two 
[A sabe in the hing tne Z oe in iy 
hape of Disjoint, Simple Polygons: erature Survey! 
PB90-252917/GAR 052,859 


FOA-C-208063-2.7 
Objektorienterad Ada-Programmering med Aervning 
(Object Oriented Programming with Inheritance in Ada). 
PB90.25621 5/GAR 051,049 


FOA-C-20806-2.7 

Kroenika Oever Stridsfoerloppsstudieverksamheten vid 
FOA 2 Grindsjoen Inom Armens Studieomrade Direkt Eld 
1961-1987 (Survey of the Combat Course Studies at the 
National Defence Research Establishment Experimental 
Station, Grindsjoen within the Swedish Army’s Study 
Field Direct Fire, 1961-1987). 

PB90-256231/GAR 052,392 


FOA-20799-2.6 


Fiberkompositer: enoeten. Unetivates 
1380 rermorteste Matrix poe nel A Review 1 
PB90-252909/GAR 052,099 


FOERSVARETS INGSANSTALT, STOCKHOLM 


FORSKN 
(SWEDEN). HUVUDAVDELNING 5. 
FOA-E-50006-5.3 


Utveckling av Raeddningstaktik: Analyser och Metod- 
foasieg (Development of + of ig ‘ieee and Rescue Tac- 


PBOO 250207 /GA 7/ — 


FOERSVARETS FORSKNINGSANSTALT, UMEA 
(SWEDEN). 


050,654 


FOA-C-40276-4.5(4.6) 
Toxiska Symtom och 
tade Rattor (Toxic S 
in Rats Poisoned by 

PB90-256181/0AR 


FOKKER B.V., SCHIPHOL-OOST (NETHERLANDS). 
Fabrication of Test-Articles from Al-Li 2091 for Fokker 


100. 
AD-P005 930/3/GAR 050,388 


FOOD AND DRUG ADMINISTRATION, ROCKVILLE, MD. 
OFFICE OF REGULATORY AFFAIRS. 
FDA-ORA-90/61 
Import Alerts: Base Manual for 1990 (April 1990). 
PB90-924599/GAR 050,701 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
EMG-6-90 
Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050,696 
FC-7-90 
World Cotton Situation, July 1990. 
PB90-257510/GAR 
FDLP-5-90 
Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
June 1990. Featuring: Marketing Update; Trade Data: 


January- . 
PB90-247693/GAR 050,695 


FDLP-6-90 
Dairy, Livestock, and Poul U.S. Trade and Prospects, 
July 1990. Feenaing Kores. Bost Imports; Trade Data: 


January-Apri 
PB90-257502/GAR 050,700 
FHORT-7-90 
Horticultural Products Review, July 1990. 
PB90-248568/GAR 
FT-6-90 
World Tobacco Situation, June 1990. 
PB90-247701/GAR 
SG-4-90 
USSR Grain Situation and Outlook, July 1990. 
PB90-248550/GAR 
WAP-7-90 
World Agricultural Production, July 1990. 
PB90-257536/GAR md 050,448 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
DAIRY, LIVESTOCK AND POULTRY DIV. 
FDL-MT-6-90 
Import Policy and Trade Analysis Division: Meat and 
Dairy Monthly Imports, June 1990. 
PB90-253113/GAR 050,698 
FDL-MT-7-90 
Policy and Trade Analysis Division: Meat and 


Import 
Dairy Monthly oe. July 1990. 
PBO0-253121/ R 050,699 


FOREIGN BROADCAST INFORMATION SERVICE, 
WASHINGTON, DC. 


West European Magnetic Confinement Fusion Research. 
N90-21634/2/GAR 052,628 


Foreign Broadcast Information Service (FBIS) —. 
PB90-927700/GAR 


= TECHNOLOGY DIV., wtepineumeans AFB, 


‘oshalt hos if- 
: ney eters 
; 052,285 


050,460 


050,697 
050,457 


050,442 


FTD-ID(RS)T-0095-90 
——_ Tissue Sensors--Translation. 
817/9/GAR 


FTD-ID(RS)T-0146-90 


Spectrum i 
AD-A222 958/1/GAR 


hh neta aad s 
G ravity Anomalies--Transiation. 
AD Ace 910 910 BIGAR 052,437 


FTD-ID(RS)T-0266-90 
Effect of Vortex Generators on the Aerodynamic Wing 
Characteristics and Body of Revolution--Transiation. 
AD-A222 813/8/GAR 050, 337 
FTD-ID(RS)T-0434-90 
Composition for the Filling of Gas-Discharge Tubes- 
Translation. 
AD-A222 818/7/GAR 050,773 
FTD-ID(RS)T-0672-88 
Evaluation of the Quality of Atomization, Obtained during 
the Ultrasonic Dispersion of Liquids and Melts--Transia- 


050,785 


CA-17 


tion. 
AD-A223 115/7/GAR 


October 15, 1990 





FTD-ID(RS)T-0792-88 
‘eatures of the oo Interaction of a Plasma 
a Field as it Expands Radially in a Disk 


Channel--Transiation. 
AD-A223 114/0/GAR 
FTD-ID(RS)T-0923-88 
Study of Constitution 
Translation. 
AD-A222 960/7/GAR 
FTD-ID(RS)T-0959-88 
} ae igh Altitude Simulation Test Stand for Aircraft 


--Transiation. 
AD-A222 959/9/GAR 050,414 


Space Flight Undertakings of Present-Day China (Photo 
Captions on 65 Selected Pages)--Translation. 
AD-A222 816/1/GAR 053,199 
FOREST PRODUCTS LAB., MADISON, Wi. 
FPL-RN-0258 
of Preservative Treatments in Marine Expo- 
sure of Small Wood Panels. 
PB90-248543/GAR 052,044 


FOREST SERVICE, ——. UT. INTERMOUNTAIN 
RESEARCH STATION. 
FSRP/INT-423 
tive Effect of Verbenone on Response of the 
Mountain Pine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 
FSRP/INT-424 
Relationship of Fuel Size and icing to Combustion 
Characteristics of Laboratory Fuel Cribs. 
PB90-251992/GAR 052,427 


oT 
and Small Mammal Populations in a Grazed and Un- 


Riparian Habitat in Idaho. 
gener 254251/GAR 052,564 


FORSCHUNGSINSTITUT FUER INFORMATIONS- 
VERABEITUNG UND MUSTERERKENNUNG, KARLSRUHE 
(GERMANY, F.R.). 
FIM-209 
ee es ee ee y of 
Areas nowledge may Ss. 
(R}/D-5679-EN-01, -0568) ™ 
AD-A222 675/1/GAR 052,407 
FOSTER-MILLER, INC., WALTHAM, MA. 
State-of-the-Art Interior Piping Systems 
Site H2S/O2 Removal Technology. Final 
1988-March 1989. 
(GRI-89/0221) 
PB90-252552/GAR 
FOSTER WHEELER USA CORP., LIVINGSTON, NJ. 


DOE/MC/23077-2800 
Assessment of modular IGCC plants based on entrained 
DE /GAR 051,237 


FRANK J. SEILER RESEARCH LAB., UNITED STATES AIR 
FORCE ACADEMY, CO. 


FJSRL-JR-90-0010 
Photorefractive 


AD-A222 O51/2/GAR 


FJSRL-JR-90-0011 
Production of NS(B2pi) from the S(3P) + N sub 3(X2pi) 


050,786 


052,942 


Diagram Aluminum-Tantalum-- 
051,991 


ication: On 
eport, June 


051,311 


051,125 


R 
AD-A223 212/2/GAR 


FJSRL-TR-90-0001 
Evaluation of Room-Temperature Chioroaluminate Molten 
een for High Energy Density Batteries. 


Salts as 
AD-A223 097/7/GAR 051,206 


FRANKFURT UNIV. (GERMANY, F.R.). FACHBEREICH 19 - 
HUMANMEDIZIN. 


Strukturen der Befunddokumentation in der Flugmedizin 
und ihre Bedeutung fuer die Automatisierung. (Structures 
in the documentation of results in aviation medicine and 
their significance for automation). 

TIB/A90-81193/GAR 052,261 
ZUR FOERDERUNG DER 


FRA 
ANGEWANDTEN FORSCHUNG E.V., FREIBURG IM 
BREISGAU (GERMANY, F.R.). 
E3/90 
Optical Study of the Flow Start-Up Process in Four Con- 
-Di Nozzles. 

(RA A-01) 

AD-A222 918/5/GAR 
FUJI ELECTRIC CO. LTD., TOKYO (JAPAN). 


Fuji Electric Review, Vol. 36, No. 1, 1990. 
PB90-250275/GAR 


GAS RESEARCH INST., CHICAGO, IL. 


GRI-90/0166 
Gas Research Institute 1991-1995 Research and Devel- 
opment Plan and 1991 Research and Development Pro- 


P90.247412/GAR 051,296 
GRI-90/0181 
Physical 


052,394 


051,718 


Program Area 1990 Contract Status 


Report. 
PB90-252545/GAR 051,356 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
— SECURITY AND INTERNATIONAL AFFAIRS 
GAO/NSIAD-90-156 
Tactical yao ean Mohawk Surveillance Radar 


CA-18 VOL. 90, No. 20 


CORPORATE AUTHOR INDEX 


AD-A222 796/5/GAR 


GAO/NSIAD-90-193BR 
Navy Maintenance: Improvements Needed in the Aircraft 
Engine Repair Program. 
AD-A223 140/5/GAR 052,349 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
OFFICE OF THE COMPTROLLER GENERAL. 
GAO/OCG-85-1-VOL-2 
Compendium of GAO’s Views on the Cost Saving Pro- 
ene of the Grace Commission. Volume 2. Individual 


nalyses. 
AD-A222 957/3/GAR 050,323 
GENERAL ATOMICS, SAN DIEGO, CA. 
GA-A-19876 
TFE Verification Program. Semiannual report for the 
— ending September 30, 1989. 
E90008227/GAR 052,634 
GA-A-19922 
Dill-D research operations annual report, October 1, 
1988-September 30, 1989. 
DE90008232/GAR 052,603 
GENERAL ELECTRIC CO., SCHENECTADY, NY. 
E-5139 
Radiation of Sound from a Propeller at Angle of Attack. 
(NASA-CR-4264) 
N90-21602/9/GAR 052,872 


NAS 1.26:4264 
Radiation of Sound from a Propeller at Angle of Attack. 
(NASA-CR-4264) 
N90-21602/9/GAR 052,872 


GEOLOGICAL SURVEY, COLUMBIA, SC. WATER 
RESOURCES DIV. 
USGS/WRI-89-4087 

Determination of Flood Hydrographs for Streams in South 

Carolina. Volume 1. Simulation of Flood Hydrographs for 

Rural Watersheds in South Carolina. 

(FHWA/SC-88/01) 

PB90-252008/GAR 
GEOLOGICAL SURVEY, DENVER, CO. 

USGS-90-113 

Water levels in ically measured wells in the Yucca 

Mountain Area, Nevada, 1988. 

DE90010656/GAR 051,511 
GEOLOGICAL SURVEY, HELENA, MT. WATER 
RESOURCES DIV. 

USGS/WDR/MT-89/1 
Water Resources Data for Montana, Water Year 1989. 
PB90-252362/GAR 151,724 
USGS/WRD/HD-90/253 
Water Resources Data for Montana, Water Year 1989. 
PB90-252362/GAR 051,724 


GEOLOGICAL SURVEY OF CANADA, OTTAWA 
(ONTARIO). 


ISBN-0-660-13114-5 


Quaternary Fs 
MIC-90-03256/G. 


ISBN-0-660-13431-4 
Contributions to Canadian paleontology. 
MIC-90-03423/GAR 
ISBN-0-660-55659-6 
Current research, part E: Cordillera and Pacific -—-. 
MIC-90-03559/GAR 052, 
ISBN-0-660-55660-X 
Current research, part F: Frontier Geoscience Program, 
cordilleran and offshore basins, British Columbia. 
MIC-90-03552/GAR 052,464 


—— 
ternary geo! 
MIC-90-03256/G. 
SSC-M44-90/1E 
Current research, part E: Cordillera and Pacific margin. 
MIC-90-03559/GAR 052,465 
SSC-M44-396E 
Contributions to Canadian paleontology. 
MIC-90-03423/GAR 
GEOLOGICAL SURVEY, TACOMA, WA. WATER 
RESOURCES DIV. 
USGS/WDR/WA-89/1 
Water Resources Data for Washington, Water Year 1989. 
PB90-252354/GAR 051,723 
USGS/WRD/HD-90/285 
Water Resources Data for Washington, Water Year 1989. 
PB90-252354/GAR 051,723 
eee _. TRENTON, NJ. WATER 
RESOURCE: 
<anemuneenen 1 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 1. Atlantic Slope Basins, Hudson River to Cape 


May. 
PB90-252347/GAR 051,722 


USGS/WDR/NJ-89/2 
Water Resources Data for New Jersey, Water Year 1989. 
Volume 2. Delaware River Basin and Tributaries to Dela- 


ware Bay. 

PB90-252370/GAR 051,725 
USGS/WRD/HD-90/289 

Water Resources Data for New Jersey, Water Year 1989. 


— 1. Atlantic Slope Basins, Hudson River to Cape 
jay. 


052,362 


050,854 


of Canada and Greenland. 
052,460 


052,462 


of Canada and Greenland. 
052,460 


052,462 


PB90-252347/GAR 


USGS/WRD/HD-90/290 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 2. Delaware River Basin and Tributaries to Dela- 


ware Bay. 
PB90-252370/GAR 051,725 


GEOPHYSICS LAB. (AFSC), HANSCOM AFB, MA. 
GL-TR-90-0136 
NaHCO3: A Source of Na Atoms for Sudden Sodium 


Layers. 
AD-A222 579/5/GAR 050,531 


GL-TR-90-0138 
Release of Ey Water from the Space Shuttle. 
AD-A222 581/1/GAR 

GL-TR-90-0139 
Simultaneous Relativistic Electron and Auroral Particle 
Access to the Polar yy during Interplanetary es yee 
Field Bz Northward: A Scenario for an Open Fiel 
Source of Auroral Particles. 
AD-A222 580/3/GAR 050,532 


GEORGE WASHINGTON UNIV., WASHINGTON, DC. 
DOE/ER/60039-T4 


051,722 


053,262 


Development o' ma emitting, receptor-bindi 
tracers for AOE aged brain and —— ‘Progress 


pe ooh en neh 1987-February 28, 1988. 
DE90010594/GAR 052,145 


Cepstrum Ai is and Applications to Computational 
Fluid Dynamic Solutions. 

N90-21302/6/GAR 052,904 

GEORGIA INST. OF TECH., ATLANTA. 
NAS 1.26:186583 
oeeee ee Md one Soe Curves in the Solid 
esearch Tools Design Software. 

NASA-CR-186583). 


( 
N90-21554/2/GAI 051,025 


Two-Dimensional al Processing and Storage, and 
—_ and Applicatic ns of Electromagnetic feasure- 


AD-A222 984/7/GAR 050,952 


Application and Extension of an Analytical Model of the 
Confined Acoustic Beam Generated by a Transducer. 
AD-A222 994/6/GAR 051,088 


GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
CHEMISTRY. 
DOE/ER/13435-4 
Pe ug studies vd @ monodisperse —— 
romatography/mass spectrometry interface 
(HAGIC-LETMS). Progress report, September 1, 1985- 
November 30, 1989. 
DE90010667/GAR 050,716 


GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
ELECTRICAL ENGINEERING. 
Integrated Optics Interdigitated-Electrode Switches. 


(AR 787. 1-EL-F) 
AD-A223 245/2/GAR 051,129 


GEORGIA TECH RESEARCH INST., ATLANTA. 
DOE/PC/90007-T1 
Modified ferrisilicates for synthesis gas conversion. Final 


DE90009553/GAR 051,879 
GEORGIA UNIV., ATHENS. DEPT. OF AGRICULTURAL 
ECONOMICS. 


ones Contamination: New State Lenten Regulat- 
| ity for Agricultural Chemicals in Groundwater. 

(l WHO. -90/021) 

PB90-256629/GAR 050,589 


GESELLSCHAFT FUER SCHWERIONENFORSCHUNG 
M.B.H., DARMSTADT (GERMANY, F.R.). 
GSI-90-11(prep) 
Fast fusion and quasifission - two possible mass-relax- 
ation modes in metric heavy-ion collisions leading to 
lems with Z sub tot = 108. 
B/B90-81209/GAR 053,192 


GSI-90-17(prep) 
Quantum een in the kicked rotator with rank-one 


rbatio 
1B/ 590-81: 215/GAR 053,197 
GEZONDHEIDSRAAD, THE HAGUE (NETHERLANDS). 


Gehoor van Jongeren en ee aan Geluid feo 
ing Impairment in Pen debe and Ex- 
ecutive Summary and Conclusions). 

PB90-252651/GAR 


GIORDANO ASSOCIATES, INC., SPARTA, NJ. 


poo gaeal Program Manager's Testability/Diagnostics 
ui 

(RADC-TR-: 1) 

AD-A222 733/8/GAR 052,315 


GKSS - FORSCHUNGSZENTRUM GEESTHACHT G.M.B.H., 
GEESTHACHT-TESPERHUDE (GERMANY, F.R.). 
GKSS-88/E/55 
Forschungsprogramm Waldschaeden am Standort ‘Post- 
turm’, Forstamt Farchau/Ratzeburg. (Research program 
forest decline 7 the site ‘Postturm’, forest district Far- 
DE90784862/GAR 052,411 


052,260 





GOLDER ASSOCIATES, INC., BELLEVUE, WA. 
OMontored retrievable trage facity si and 
si ja le screenii 
evaluation report. Volume 1 ~ 
DE90010696/GAR 052,665 


DOE/NBB-0071-Vol.2 
Monitored r le a facility site screening and 


evaluation report. Volume 
DE90010697/GAR 052,666 


DOE/NBB-0071-Vol.3 
Monitored Retrievable ne facility site screening and 
evaluation report. Volume 


DE90010698/GAR 052,667 
GOLDER ASSOCIATES, MISSISSAUGA (ONTARIO). 

Review and evaluation of main roadway intersection 

techniques for use in the Sydney Coalfield. 

MIC-90-03380/GAR 052,537 


—— RESEARCH CONFERENCES, INC., KINGSTON, 


Gordon Conference on Proteins Held in Newport, Rhode 
Island on 20-24th June 1988. 

AD-A222 734/6/GAR 052,157 
Gordon Research Conference on Caen 2 of Macromo- 
lecular and Polyelectrolyte Solutions Held in Oxnard, Cali- 


CF) 
‘AD-A222 826/0/GAR 050,774 


Gordon Research Conference on Composites Held in 
Ventura, California on 2-6 January 1990. 
(ARO-27521. 1-MS-CF) 


AD-A222 849/2/GAR 051,905 


Gordon Research Conference on Crystal Growth (1990). 
(ARO-27332.1-EL-CF) 
AD-A223 218/9/GAR 052,993 


GOVERNMENT INDUSTRIAL RESEARCH INST., SHIKOKU, 
TAKAMATSU (JAPAN). 


Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 1, 1989. 
PB90-250671/GAR 050,843 


Fundamental Study on Laser Spraying (Report 2) Ther- 
mal Spraying of Pure Titanium. 

PB90-250689/GAR 051,902 
Reports of the Government Industrial Research Institute, 


Shikoku, Vol. 21, No. 2, September 1989. 
PB90-250721/GAR 051,985 


Reports of the Government Industrial Research Institute, 
Kyushu, No. 43, October 1989. 
PB90-250739/GAR 052,031 


GRAMBLING STATE UNIV., LA. DEPT. OF INDUSTRIAL 
HNOLOGY. 


AND ENGINEERING TEC! 
ers og Local Transportation Service for Imi 
Mobility: The Problem of Accessibility 
Sider an and Low Income Residents. 
(UMTA-LA-1 1-0050-90-1) 


PB90-246802/GAR 053,342 


GREAT LAKES FORESTRY CENTRE, SAULT SAINTE 
MARIE (ONTARIO). 
or 6813-5 
— and planting shagbark and bitternut hickories on 
ormer tarmiond in southern Ontario. 
MIC 90-03208/GAR 052,417 
SSC-FO 46-14/403E 
Sowing and planting shagbark and ‘en hickories on 
fomme farmland in Ontario. 
MIC-90-03205/GAR 052,417 
GRONINGEN RIJKSUNIVERSITEIT (NETHERLANDS). 


Chemistry of Electron-Deficient Monocyclopentadienyl 
Complexes of the Early Transition Metals. 
PB90-251463/GAR 050,743 


High Resolution Study of Stretched-Spin States in 


(116)Sn. 
PB90-251562/GAR 053,180 


GRONINGEN RIJKSUNIVERSITEIT (NETHERLANDS). 
COMPUTING SCIENCE SECTION. 


CS-8918 
Controlling Real-Time Systems with Parallel ’ 
PB90-252727/GAR 051,821 
GRONINGEN RIJKSUNIVERSITEIT (NETHERLANDS). 
INST. FOR THEORETICAL PHYSICS. 
ps and ees Quark Masses. 1. Beyond Chiral 


metry Breaki 
P 90.24087/ GAR 053,173 


Santen Mass Generation in QED(3): Improved Vertex 


PB90-249095/ GAR 053,174 


Pions and Kaons in QCD. 
PB90-249103/GAR 

GRUMMAN AEROSPACE CORP., BETHPAGE, NY. 
Inverse ar of Airfoil Contours: Constraints, Numerical 


Method, and ications. 
N90-20980/0/GAR 050,349 


GRUMMAN AEROSPACE —, peeearen, NJ. 
CORPORATE RESEARCH CE! 
pt oth pool eport for ICRF edge modeli 
nical re jor ing. 
DE9001 1432 GAR 052,962 
HARRY G. ARMSTRONG AEROSPACE MEDICAL 
RESEARCH LAB., WRIGHT-PATTERSON AFB, OH. 


AAMRL-TR-90-009 
BASEOPS Default Profiles for Civil Aircraft. 


053,175 


CORPORATE AUTHOR INDEX 


AD-A223 161/1/GAR 

at TR-90-012 

Air Force — for Predicting Aircraft Noise Around 

Airbases: Airbase Operations Program (BASEOPS) De- 

scription 

AD-A223 069/6/GAR 051,488 
HARVARD SCHOOL OF PUBLIC HEALTH, BOSTON, MA. 

HIV Markers for Clinical Manifestation and Pre- 
ve of HTLV-III/LAV Infections. 

AD-A222 950/8/GAR 052,182 
HARVARD UNIV., CAMBRIDGE, MA. DIV. OF APPLIED 
SCIENCES. 

——., 


053,271 


Si Composites: Toughening, 
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Summary of the New Brunswick heart health survey 
re 
MIC-90-03194/GAR 051,778 


New Brunswick heart health survey report. 
MIC-90-03195/GAR 
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RRK-89-23 

Some aspects of quantum groups and supergroups. 

DE90777884/GAR 053, 165 
RRK-89-33 

Role of exotic mesons in nonleptonic weak decays of 

strange and charm mesons. 
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(USDAVDE/DK-20/023) 
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Producing unrecovered mobile oil: Evaluation of potential 
economically recoverable reserves in Texas, Oklahoma, 
and New Mexico. 
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Formulation of Manipulator Jacobian Using the Velocity 
Similarity Principle. 


051,654 


CA-20 VOL. 90, No. 20 


CORPORATE AUTHOR INDEX 


(ARO-24647.15-EG) 
AD-A223 258/5/GAR 


ILLINOIS STATE ENVIRONMENTAL PROTECTION 
penn SPRINGFIELD. DIV. OF WATER POLLUTION 


051,840 


|EPA/WPC/90-160 
Illinois Water Quality Report, 1988-1989. 
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NETRA: A Parallel Architecture for Integrated Vision Sys- 

tems 2: Algorithms and Performance Evaluation. 
(NASA-CR-186510) 
N90-21557/5/GAR 
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MITIGATION/ASSESSMENT PROGRAM. VAPOR BARRIER 
SUBCOMMITTEE. 


EGG-10617-1051 


Vapor Barrier Assessment ~~ for delaying and dilut- 
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MITIGATION/ASSESSMENT PROGRAM. WATER SPRAY 
SUBCOMMITTEE. 
EGG-10617-1040 

Effectiveness of water spray mitigation systems for acci- 
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Irradiation effect of transistor by Co-60 gamma rays and 
electron beams. Effects of exposure rate and tempera- 


ture. 
DE90777752/GAR 051,187 


JAERI-M-89-208 
Conceptual design of SPWR, a PWR with enhanced pas- 


sive safety. 
DE90777753/GAR 052,716 
JAERI-M-89-209 


Study of marfe phenomena on JT-60. 
DE90777743/GAR 


JAERI-M-89-210 
Creep curve formularization by constant stress creep 


tests. 
DE90777754/GAR 052,020 


JAERI-M-89-211 
Studies on diffusion of (137)Cs in cement mortar. 
DE90777744/GAR 


JAERI-M-89-216 
Experimental study on the critical heat flux in a varying 
acceleration field, (2). The measurement of critical heat 
flux under varying acceleration field, 1. 
DE90777755/GAR 052,636 


JAERI-M-89-217 
Model of L-H transition. 
DE90777756/GAR 


JAERI-M-89-218 
Task planning systems with natural language interface. 
DE90777757/GAR 052,717 


JAERI-M-89-219 
Dynamics analysis of robot manipulator. Computer simu- 
lation for two-linkage mechanism. 
DE90777758/GAR 051,850 


052,753 


052,973 


052,683 


052,974 


JAPAN INDUSTRIAL TECHNOLOGY ASSOCIATION, 
TOKYO. 


JITA-TR-177 
Human Life and Sensing Technology for the Twenty-First 


Century. 
PB90-215492/GAR 050,616 


JAPAN RADIO CO. LTD., TOKYO. 


JRC (Japan Radio Co.), Review, No. 28. 
PB90-250283/GAR 


Total Navigation System. 


PB90-250291/GAR 053,303 


JET PROPULSION LAB., PASADENA, CA. 


JPL-D-6846 
Direct conversion technology. Annual summary report CY 
Pesce Energy Conversion and Utilization Technologies 


Program 
DE90010057/GAR 051,317 


JPL-D-6847 
Spray combustion modeling and evaluation. Annual sum- 
mary report CY 1989. 
DE90010058/GAR 050,894 
NAS 1.26:186448 
Environmental Projects, Volume 10. Environmental As- 
sessment: New 34-Meter Antenna at APOLLO Site. 
(NASA-CR- 186448) 
N90-21480/0/GAR 053,239 


NAS 1.26:186449 
Environmental Projects, Volume 11. Environmental As- 
sessment: Addition to Operations Building, Mars Site. 
(NASA-CR- 186449) 
N90-21479/2/GAR 053,238 


| a Optical interferometer: The JPL Csi Mission 


N90-21069/4/GAR 053,264 


Vibration Isolation Versus Vibration Compensation on 
Multiple Payload Platforms. 
N90-21066/7/GAR 053,208 


pres aaa in Simultaneous Control-Structure Op- 


N9O-21078/2/ GAR 053,218 


Experimental Evaluation of Active-Member Control of 
Precision Structures. 


N90-21084/0/GAR 053,222 
csi |. cea Validation on an LSS Ground Experiment 


Facility. 
N90-21089/9/GAR 053,234 
Extrinsic Germanium Blocked Impurity Bank (BIB) Detec- 


tors. 
N90-21322/4/GAR 051,139 


JOHN F. KENNEDY SCHOOL OF GOVERNMENT, 
CAMBRIDGE, MA. 


Eradicating Cocaine in Peru: The Role of American For- 

eign Assistance. 

AD-A223 254/4/GAR 050,604 
JOHNS HOPKINS UNIV., BALTIMORE, MD. DEPT. OF 
BIOLOGY. 


DOE/ER/14011-1 
caaien Poatenae tate Progress 4 
c ferium ictium ii. report, 
March 1, 1989--February 28, 1990. 
DE90010901/GAR 052,185 


JOHNS HOPKINS UNIV., BALTIMORE, MD. DEPT. OF 
CHEMICAL ENGINEERING. 
CONF-900704-6 
‘nitial studies of electric field effects on ceramic powder 
formation in flames. 
DE90007571/GAR 051,876 


JOINT ASTRONOMY CENTRE, HILO, HI. 


Experience with the UKIRT INSB Array Camera. 
N90-21327/3/GAR 


KAMAN SCIENCES CORP., SANTA MONICA, CA. 
DIKEWOOD Div. 
DC-FR-9000-1 
System coupling and effects optimization. 
DE90010757/GAR 
UCRL-CR-103860 

System coupling and effects optimization. 

DE90010757/GAR 
KANSAS UNIV., LAWRENCE. 

Development of Synthetic Catalysts for Peptide Bond 

Cleavage Synthesis and Complete Kinetic Analysis of 

inds 6A, 7A, 8A. 

AD-A222 703/1/GAR 052,110 
KARLSRUHE UNIV. (GERMANY, F.R.). FAKULTAET FUER 
PHYSIK. 

CsJ(Tl) Kalorimeter des Crystal Barrel Detektors. (Csi(TI) 

calorimeter of the Crystal Barrel detector). 

TIB/A90-81199/GAR 053,187 


KATHOLIEKE UNIV. NIJMEGEN (NETHERLANDS). 


ETDE-mf-0786138 
DSL characterization of the solar cell structures obtained 


by ion implantation. 
DE90786138/GAR 051,373 
KENTUCKY UNIV., LEXINGTON. 


DOE/ER/40154-T2 
Research in theoretical nuclear physics. (Progress 


report). 
DE90010792/GAR 053,109 


KERNFORSCHUNGSANLAGE JUELICH G.M.B.H. 
(GERMANY, F.R.). PROJEKTTRAEGER BIOLOGIE, 
OEKOLOGIE, ENERGIE. 
a ove te nology for large scale turbi Status 
ind energy tec! lor large ines. 
of caceereh and in the Federal Republic of 


Germany 1988/1989. 
DE90785029/GAR 051,324 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
(GERMANY, F.R.). INST. FUER GENETIK UND 
TOXIKOLOGIE VON SPALTSTOFFEN. 


051,143 


051,197 


051,197 


——- (BAM) 

DE90792515/GAR 

KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
(GERMANY, F.R.). INST. FUER KERNPHYSIK 2. 


KFK-4675 
Niveauschema von (176) Lu und dessen Bedeutung in 
der s-Prozess oo (Level scheme of (176) 
Lu and its importance for s-process nuc! ). 

TIB/B90-81206/GAR 053,191 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
(GERMANY, F.R.). INST. FUER MATERIAL- UND 
FESTKOERPERFORSCHUNG. 
KFK-4703 
Strukturmechanische Untersuchungen am 12% Cr-Stahl 
X 18CrMoVNb 12 1 (1.4914) im fluessigen Pb-17Li-Eutek- 
tikum. (Structural mechanical studies on the 12% Cr-steel 
X 18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eutecti- 


cum). 
TIB/B90-81203/GAR 051,967 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
(GERMANY, F.! a4 INST. FUER NUKLEARE 
FESTKOERPERPHYSIK. 
KFK-4637 
Untersuchung der Effekte von Fe-Dotierung im Hochtem- 
Qemnneas Saat Sab 2S Tee (inves- 

figation of the effects of iron doping in the high-t 
ture superconductor GdBa sub 2 Cu sub 3 O sub z). 


October 15, 1990 CA-23 





TIB/B90-81214/GAR 


KFK-4665 
Untersuchung des a isprozesses durch lon- 
enimplantation in den aga in-Al und Ni-Al. (investi- 
gation of the tion process by ion implantation 
lems Mn-Al and Ni-Al). 


in the alloy syst 
TIB/B90-81191/GAR 052,035 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
ee F.R.). PROJEKT EUROPAEISCHES 
IUNGSZENTRUM FUER MASSNAHMEN ZUR 
LUFTREINHALTUNG. 
KFK-PEF-60 
gg nmren ty mee von tyr" 
des Schwarzwaldes (Herkunftsgebiete 840 08 und 840 
09) mit den Zielen: 1. wooo der Immissionstoler- 
anz. 2. Erhaltung der Genressourcen geschaedigter 
Hochlagenbestaende (’Genbank’). (Progeny test of 
Norway stands in the Black Forest (areas of 
origin 840 08 and 840 09) aiming at: 1. Improvement of 
immission tolerance. 2. Conservation of genetic re- 
es of damaged stands in high al (‘Gene 


Bank’)). 
DE90792554/GAR 052,413 


KLOECKNER UND CO. WAERMETECHNIK, HECHINGEN 
(GERMANY, F.R.). 


ETDE-mf-0792281 
KLOECKNER Solar Heizsystem - Heat-Pipe Vakuumroeh- 
ren - System Thermomax. (KLOECKNER solar heating 
system - heat pipe vacuum pipes - thermomax system). 
BE90792281 /GAR 051,379 


KRUG INTERNATIONAL, SAN ANTONIO, TX. 
TECHNOLOGY SERVICES DIV. 


Aircrew Life Support Systems Enhancement. 
(USAFSAM-TR-89-26) 
AD-A222 626/4/GAR 
KTAADN, INC., NEWTON, MA. 

KI-RR89-013 
Evaluation of Correlations between Meteorological Meas- 
urements and Observations of Lightning Activity Using 
Artificial Neural Systems. 
(GL-TR-89-0339) 
AD-A222 659/5/GAR 050,551 


— UNIV., OSAKA (JAPAN). RESEARCH REACTOR 


053,030 


050,629 


CONF-8901187 
Proceedings of the workshop on the cooling of high-per- 


formance reactors. 

DE90777871/GAR 052,718 
KURRI-TR-327 

Proceedings of the workshop on the cooling of high-per- 

formance reactors. 

DE90777871/GAR 052,718 

KYOTO UNIV., UJI (JAPAN). PLASMA PHYSICS LAB. 

PPLK-R-36 

Analysis on scrape off layer plasma in toroidal helical 


systems. 

DE90777723/GAR 052,966 
PPLK-R-37 

in study of ion temperature measurement by collec- 
son scattering in Heliotron E. 

DE90777725/GAR 052,967 
PPLK-R-38 

Parametric scaling studies of ener. 

neutral-beam-heated Heliotron-E 

DE90777732/GAR 


PPLK-R-39 
yg IAEA technical committee meeting on impu- 
DESOTTTTS1 /GAR 052,971 


PPLK-R-40 
Scalings of energy confinement and density limit in stel- 
larator/heliotron. 
052,970 


-confinement time for 
jasmas. 
052,972 


DE90777730/GAR 
PPLK-R-41 
Equilibrium, stability, and deeply trapped particle orbit cal- 
culations for! = 2 torsatron/heliotron configurations. 
DE90777729/GAR 052,969 


PPLK-R-42 
Recent activity on acc E physics study and engi- 


neering dev 
DE90777728/GAR 052,625 


PPLK-R-43 
Decomposition of PdSi by adding small amount of A 
DE90777724/GAR ), 


PPLK-R-44 
Third harmonic electron cyclotron heating of overdense 
plasmas in Heliotron DR. 
DE90777726/GAR 052,968 


PPLK-R-45 
ee ey nee 
lems. 
DE90777727/GAR 052,624 
LABORATOIRE DE MINERALOGIE-CRISTALLOGRAPHIE, 
PARIS (FRANCE). 


de Resonateurs —_ of Piezoelectric 

Resonators Using Time-Resolved X-ray Topography). 

PB90-250325/GAR 052,876 
LABTEK CORP., ORANGE, CT. 


Real-Time Ada Problem Study 
AD-A223 153/8/GAR 


CA-24 VOL. 90, No. 20 


Etude par Topographie aux Rayons-X Resolue en Temps 
Piezoelectriques (S' 


CORPORATE AUTHOR INDEX 


LABTEK CORP., WOODBRIDGE, CT. 
Catalogue of Ada Runtime Implementation Dependen- 


cies. 
AD-A223 084/5/GAR 050,981 


Transportability Guideline for Ada Real-Time Software. 
AD-A223 085/2/GAR 050,982 


Sees ~4 Select, Configure, and Use an Ada Runtime 


Environ 
AD-A223 3 086/0/GAR 050,983 


Real-Time Ada Demonstration Project. 
AD-A223 155/3/GAR 050,992 


LAMONT-DOHERTY GEOLOGICAL OBSERVATORY, 
PALISADES, NY. 
DOE/ER/60372-5 
Multi-dimensional aspects of recent climate change in 
North America. Progress report, August 15, 1989-April 1, 


1990. 
DE90010958/GAR 050,556 


LANDESANSTALT FUER IMMISSIONSSCHUTZ DES 
FR) NORDRHEIN-WESTFALEN, ESSEN (GERMANY, 
LIS-80 
Experimentelle Untersuchungen der LIS zur Aufklaerung 
moeglicher Ursachen der neuartigen Waldschaeden. (Ex- 
Fey studies by LIS for the purpose of investigating 
the possible causes of the recent forest decline). 
DE90785003/GAR 052,412 


LIS-89 
Analyse der raeumlichen Repraesentativitaet automa- 
tischer Messnetze der Luftqualitaet. (Analysis of the spa- 
tial representativity of automatic air quality monitoring 


networks). 

DE90785034/GAR 051,426 
LAURENTIAN UNIV., SUDBURY (ONTARIO). 

Determination of the levels of dinitropyrenes on diesel 


exhaust particulate exhibiting excess mutagenic —. 
MIC-90-03381/GAR - ” 151,466 


LAWRENCE BERKELEY LAB., CA. 
CONF-900466-41 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 
film-transistors. 
DE90011218/GAR 051,185 
CONF-8905208-4 
Elastic scattering and total cross sections. 
DE90011217/GAR 


CONF-8908142-6 
Two-photon physics. 
DE90011216/GAR 


CONF-9004105-1 
Fabrication of a high T(sub c) superconducting bolome- 


ter. 
DE90011306/GAR 051,130 


CONF-9004184-2 
Effect of re 2+ ) magnetic moments on the super- 
conductivity of YBa2cusc 7: The origin of the “linear 
term” in the specific heat; The volume fraction of super- 


conductivity. 
DE90011214/GAR 053,018 


HIFAN-454 
Emittance change due to a wire grid. 
DE90011590/GAR 
LBL-28489 
Fatigue crack propagation in austenitic stainless steels at 
iogenic temperatures. 
DE90011597/GAR 051,963 
LBL-28606 
High resolution photoelectron spectroscopy of metal clus- 
ters and high tem ture species. pn 
01 


053,139 


053,138 


053,150 


DE90011598/GA\ 


LBL-28672 
Two-photon physics. 
DE90011216/GAR 


LBL-28686 
Emittance change due to a wire grid. 
DE90011590/GAR 


LBL-28712 
Comparison of analytical approaches for wellbore heat 
transmission in layered formations. 
DE90011222/GAI 052,516 


LBL-28736 
Elastic scattering and total cross sections. 
DE90011217/GAR 


LBL-28753 
ae a at in the effective potential of N = 1 super- 
oon! _ to no-scale models. 
eoost 21 1215/ 053,137 


LBL-28836 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 
film-transistors. 
DE90011218/GAR 051,185 


LBL-28839 
Efficient subroutine for simulating undulator radiation in 
ray tracing program. 
DE90011223/GAR 053,140 
LBL-28863 
Effect of Sap 2+) +) meee moments on the super- 
conductivity of YBa2Cu3 The origin of the “linear 
term” in the specific heat; The volume fraction of super- 


luctivity. 
DE90011214/GAR 053,018 


053,138 


053,150 


053,139 


LBL-28885 
Fabrication of a high T(sub c) superconducting bolome- 


ter. 
DE90011306/GAR 051,130 


UCB-PTH-90/09 
—— loops in the effective potential of N = 1 super- 
vity, with lication to no-scale models. 
E9001 12187 AR 053,137 


Stressed Ge:Ga Photoconductors for Space-Based As- 
tronomy. (Is There Life Beyond 120 Micron). 
N90-21315/8/GAR 051,133 


LAWRENCE LIVERMORE NATIONAL LAB., CA. 
CONF-890145-27 
Materials for high average power lasers. 
DE90010744/GAR 
CONF-890836-24 
Multiframe x-ray images from a single meander stripline 
coated on a microchannel plate. 
DE90010741/GAR 053,107 
CONF-890928-23 
oo of Zircaloy cladding degradation under reposi- 
nditions 


5e00011467/GAR 051,535 


CONF-891031-11 
Seismic a ng for velocity and attenuation structure in 
elds. 


thermal 
E90010742/GAR 051,303 


CONF-891 129-3 
Corrosion product identification and relative rates of cor- 
rosion of candidate metals in an irradiated air-steam envi- 


ronment. 
DE90011464/GAR 051,947 


CONF-891273-5 
Preconditioned auaaamaiaa for the parallel solution 
of the heat equation. 
DE90010636/GAR 052,057 


CONF-900140-25 


Development of a large scale Nd:YAG growth process. 
DE90010746/GAR 052,928 


CONF-900140-26 
a frequency doubler for high average power applica- 


De90010747/ GAR 052,929 


CONF-900179-3 
Nucleon-nucleon interaction in the presence of the elec- 
tromagnetic field: Nucleon-nucleon bremsstrahlung. 
DE90010871/GAR 053,115 


CONF-900183-4 
New results from Nevada: A test of Newton’s law using 
the BREN tower and a high density ground gravity 


survey. 
DE90010690/GAR 053,103 


CONF-900254-3 
Understanding composite explosive energetics: 
role of metallic additives. 
DE90010692/GAR 


CONF-900403-10 
Selection criteria for container materials at the proposed 
Yucca Mountain high level nuclear waste repository. 
DE90010686/GAR 052,664 


CONF-900455-1 
New approach for the determination of electronic struc- 


ture. 
DE90010479/GAR 053,003 


CONF-900466-25 
SiC film deposited by pulsed excimer laser ablation. 
DE90010634/GAR 053,008 


CONF-900466-26 
First principles examination of phase stability in FCC- 
based ordered Ni-V alloys. 
DE90010635/GAR 052,010 


CONF-900466-27 
Electronic structure and phase stability properties of Al-Li 


alloys. 
DE90010632/GAR 052,009 


CONF-900466-31 
Cluster formation in laser-induced ablation and evapora- 
pond bm solids cage by laser ee ag time-of-flight 
spectrometry and scanning tunneling microscopy. 
DE90010876/GA AR 053,116 
CONF-900466-32 
Nanometer-scale pulsed laser modification of the basal 
[aod of graphite observed with STM. 
E90010873/GAR 053,012 
CONF-900466-33 
Molecular dynamics studies of surface indentation in two 
dimensions. 
052,014 


052,927 


|, The 
052,842 


DE90010874/GAR 


CONF-900466-39 
First-principles interatomic potentials for transition metals 
and their surfaces. 
DE90011233/GAR 052,016 


CONF-900466-40 
New surface atomic structures for Ill-V(110)-p(1x1)- 
Sb(1ML): Chemical bonding and electronic structure. 
DE90011230/GAR 053,019 
CONF-900466-42 
Applications of strained layer superlattices. 


DE90011204/GAR 053,017 





CONF-900491- 
LLNL/UC AMS facility and research program. 
DE90010864/GAR 


CONF-900491-3 
Injection systems for AMS: Simultaneous vs. sequential. 
DE90010867/GAR 053,112 


053,111 


CONF-900491-4 
New LLNL AMS meter. 
DE90010868/GA\ 


CONF-900491-5 
ication of AMS to the biomedical sciences. 
DE90010869/GAR 


CONF-900491-6 
LLNL ion source: Past, present and future. 
DE90010870/GAR 


CONF-900534-1 
Preliminary evaluation of ADPIC model performance on 
selected ANATEX releases using observed, analyzed, 
and dynamically predicted winds. 
DE90010638/GAR 051,410 


CONF-900534-2 
Nocturnal flow on a western Colorado slope. 
DE90010863/GAR 


CONF-900602-9 
Electron cyclotron current drive experiments on DIll-D. 
re an 052,955 


CONF-900602- 
Scattering pe \ocalizability of ECH power in CIT. 
DE90011468/GAR 052, 


CONF-900704-1 
Shock tube ignition of isomers of octane. 
DE90005991/GAR 


CONF-900704-2 
Engine knock predictions using a fully-detailed and a re- 
duced chemical kinetic mechanism. 
DE90005992/GAR 050,882 


CONF-900704-3 
Combustion of n-butane and isobutane in an internal 
combustion engine: A comparison of experimental and 
modeling results. 
DE90005993/GAR 050,883 


CONF-900704-4 
Numerical s' of silane combustion. 
DE90006002/GAR 


CONF-800704-5 
Kinetic modeling of ethene oxidation at low and interme- 
diate temperatures. 
DE90005998/GAR 050,884 


CONF-900704-8 
Auto-ignition temperatures of binary mixtures of alkanes 
in a closed vessel: Comparisons between experimental 
measurements and numerical predictions. ‘a 


053,112 
052,124 


053,114 


050,547 


050,881 


050,885 


DE90007856/GAR 


CONF-900712-1 
Paste extrudable explosives: Their history and their cur- 
rent status. 
DE90009438/GAR 052,835 


CONF-900712-2 
Search for high energy low vulnerability explosives. 
DE90009436/GAR 052,834 


CONF-900712-3 
Development of a high-tensile-strain plastic-bonded 
TATB explosive. 
DE90011465/GAR 052,847 
CONF-900796-1 
Numerical simulation of aerosol scavenging by ice-bear- 
ing convective clouds. 
DE90010676/GAR 050,570 
CONF-900796-2 
Parameterization of aerosol scavenging in a convective 
cloud model. 
DE90010865/GAR 050,571 


CONF-8902178-1 
Treatment and destruction of hazardous chemical 


wastes. 
DE90010688/GAR 051,556 


CONF-8905102-2 
Multichip packaging technology with laser-patterned inter- 
inects. 


con . 
DE90010743/GAR 051,183 


CONF-8905106-2 
Critical appraisal of model simulations. 
DE90010694/GAR 


CONF-8906320-1 
Brilliant pebbles. 
DE90010756/GAR 


CONF-8907118-2 
ot oe gas gun system for launching building material into 
earth orbit. 


E9001 0745/GAR 053,232 


CONF-8907191-1 _ a 
Climate Caucus report: Opportunities for bridging the 
from effects to impacts. 
E90010877/GAR 050,555 
CONF-8910269-2 
Parametric investigation of ——_ effects on aerosol 
scavet droplets over large fires. 
Be300108b6/GA 050,572 
CONF-9003128-3 ? gag 
Modeling pulse driven antenna systems with finite differ- 
ences. 


050,553 


052,299 


CORPORATE AUTHOR INDEX 


LAWRENCE LIVERMORE NATIONAL LAB., CA. 


DE90010682/GAR 


CONF-9003155-1 
Ambient-temperature creep failure of silver-aided diffu- 
sion bonds between steel. 
DE90010687/GAR 051,958 


CONF-9004147-5 — 
Burning mechanism and regression rate of RX-35-AU and 
RX-35-AV as a function of HMX particle size measured 
by the hybrid closed bomb-strand burner. 
DE90010677/GAR 052,841 


CONF-9004159-5 
Massively parallel Fokker-Planck calculations. 
DE90010691/GAR 052,954 


CONF-9004171-3 
Analysis of explosions in hard rocks: The power of dis- 
crete element modeling. 
052,857 


051,106 


DE90010689/GAR 


CONF-9004187-1 
Listening to turbulence: An example of scientific audioli- 


zation. 
DE90010637/GAR 052,892 


CONF-9004188-1 
Sensor fusion methodology for remote detection of 
buried land mines. 
DE90010633/GAR 052,840 
CONF-9004189-1 
ALPAL Matrix Editor for symbolic Jacobians. 
DE90010639/GAR 
“Modaing jet penetr o iia 
penetration in g 
E900 18483) GA 
Coe eeeneres 
ierarchical ‘cach to large space structure control. 
DES00106817 AR 053,248 


CONF- ry. 14-1-Rev.1 
pea Partitioning and Optimizing SISAL Compiler. Re- 
E90010679/GAR 051,006 
CONF-90061 76-1 
= in linac energy regulation via injector current mod- 
ulation. 
DE90010678/GAR 053,100 


CTN-90-009 
Technical publication transfer test with Pratt and Whitney: 
MIL-M-28001 (SGML) and MIL-D-28000 Class | (IGES). 
Quick short test report. 

051,812 


051,005 


052,851 


DE90010186/GAR 


CTN-90-010 
Engineering drawing transfer test with the Air Force 
Ogden Air Logistics Center: MIL-D-28000 Class II (IGES). 
Quick short test r 
DE90010180/GAR 


CTN-90-0111 
Technical publication transfer test with Boeing Computer 
Services: MIL-M-28001 (SGML) and MIL-D-28000 Class | 
(IGES). Quick short test report. 
DE90010173/GAR 051,083 


CTS-005-89 
Carry Hard ICBM basing: A technical assessment. 
DE90010973/GAR 052,406 


uGp Seer" 
shale quarterly report, April-December 1989. 
Desootosee/GAn 


051,244 
UCID-18987-90 
Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 


ugpers 
erturbation growth by thermal blooming in turbulence. 
DED00107S0/ GAR 052,930 


UCID-21840 ; 
Carry Hard ICBM basing: A technical assessment. 
DE90010973/GAR 052,406 


UCID-21849 
Electrical 


051,811 


power from inertial confinement fusion: Issues 


and prospects. 
DE9001 0200/GAR 052,607 


UCID-21849-Rev.1 
Electrical power from Inertial Confinement Fusion: Issues 
and prospects. Revision 1. 
DE90010332/GAR 052,612 
UCID-21900 
Analysis of a postulated radiological accident from mixed 
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UCRL-ID-103473 
Characterization of disruptions in the Microwave Toka- 
mak Experiment, MTX. 
DE90010352/GAR 052,951 
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DE90010687/GAR 051,958 
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SAN FRANCISCO, CA. 

LAIR-90-97 
Combined Primate Transport and Restraint Device. 
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AD AZ2S. 194/3/GAR 052,121 


Automated Assays for Superoxide Dismutase, Catalase, 
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AD-A222 830/2 052,250 


Fluid and Electrolyte Homeostasis during and Following 
Exercise: Hormonal and Non-Hormonal Factors. 
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LIGHTNING TECHNOLOGIES, INC., PITTSFIELD, MA. 
Aircraft Lightning Protection Handbook. 
(DOT/FAA/CT-89/22) 

AD-A222 716/3/GAR 
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ation of Protective Clothing Materials. 
(EPA/600/2-90/028) 
PB90-252610/GAR 


LOCKHEED ENGINEERING AND SCIENCES CO., 
HAMPTON, VA. 
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Low-cost infrared telemetry system for kilohertz-band- 
width data acquisition. 

DE90010616/GAR 050,933 

CONF-9003151-1 
Particle energization. 
DE90010565/GAR 


CONF-9003153-1 
Destruction of propellant components in supercritical 


water. 
DE90010600/GAR 051,555 


CONF-9004 186-1 
In situ moisture monitoring system for a solid low-level ra- 
dioactive disposal pit at Los Alamos National Laboratory, 
Technical Area 54, Area G. 
DE90010573/GAR 051,510 


CONF-9004192-1 
Health and safety guide for inorganic compounds and 
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DE90010614/GAR 053,007 
LA-UR-90-1433 
Realistic warhead and blast shield testing of chemical 
tandem warhead systems for advanced antitank 


missiles. 

DE90010615/GAR 
LA-UR-90-1434 

Low-cost infrared telemetry system for kilohertz-band- 

width data acquisition. 

DE90010616/GAR 050,933 
LA-UR-90-1438 

Expert systems for flow cytometry data analysis: A pre- 


liminary report. 
DE90010619/GAR 052,133 


LA-11625-MS 
Electron stopping powers of some elements and com- 
pounds from 0 to 10,000 eV: A compilation. 
DE90010675/GAR 053,099 


LA-11629-T 
Gas luction and behavior in the coolant of the SP- 
100 Nuclear Power System. 
DE90010674/GAR 052,647 


LA-11641-MS 
State of an adiabatic expanding and condensing vapor or 
slow, medium, and fast explosions into a vacuum. 
DE90010815/GAR 052,893 


LA-11743-MS i 
Exchange ratios for singlet boost-phase defenders. 
DE90010263/GAR 052,297 


ee 
of the Burgess metal electrical resistivity model 
into to SE AME tat @ and its adaptation to the metal 


nickel. 
DE90010816/GAR 052,013 


LA-11765-MS 
Economics of nonrenewable energy resources. 
DE90010261/GAR 


LA-11776-MS 
Onboard detection of intrinsic Ly(alpha) radiation from a 
neutral particle beam. 


053,090 


052,641 


051,917 


052,839 


051,341 
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DE90010341/GAR 


LA-11807 
Gamma-ray —e neutron leakage spectra calculated for 


unshieled rea 
DE900101 90/GAR 052,759 


LA-11808-C 
US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 
11th US-Japan workshop on compact toroids. ens 


052,298 


DE90010253/GAR 


LA-11809-MS 
Los Alamos Critical Experiments Facility 1989 program 


review. 
DE90008213/GAR 052,757 


LA-11815-MS 
Characterization of solid state bonding between Coors 
AD-999 alumina and niobium. 

DE90010653/GAR 051,918 


LA-11838-PR 
Accelerator Technology Division annual report, FY 1989. 
DE90011307/GAR 053,141 


LOUISIANA STATE UNIV., BATON ROUGE. 
Nonlinear Real-Time Signal Processing. 
(ARO-24962.13-MA) 

AD-A222 889/8/GAR 


LOVELACE BIOMEDICAL AND Se 
RESEARCH INST., ALBUQUERQUE, N' 
Influence of Experimental overall Emphysema on 
Toxicological Effects from Inhaled Nitrogen Dioxide and 
Diesel Exhaust. 
(HEI/RR-89/30) 
PB90-247347/GAR 


LOVELACE BIOMEDICAL AND ENVIRONMENTAL 
RESEARCH INST., ALBUQUERQUE, NM. INHALATION 
TOXICOLOGY RESEARCH INST. 
LMF-121 
Inhalation Toxicology Research Institute annual report, 
October 1, 1987-September 30, 1988. 
DE90010185/GAR 052,238 


LMF-126 
Inhalation pay ad Research Institute annual report, 


October 1, 1988-September 30, 1989. 
DE90010355/GAR 052,239 


LOWELL UNIV., MA. CENTER FOR ATMOSPHERIC 
RESEARCH. 


051,076 


052,277 


SCIENTIFIC-15 
of DORIS Automatic Scaling. 
(GL- TF 89-0186 ) 
‘AD-A223 106/6/GAR 


ULRF-453/CAR 
Sennen | Development of Oblique lonogram Automatic 


050,539 


Algorithi 
(GL- LTRS o 184). 
AD-A222 652/0/GAR 


ULRF-454/CAR 
Progress of DORIS Automatic Scaling. 
(GL-TR-89-0186, 
AD-A223 106/6/GAR 


050,535 


050,539 
LUC MICHAUD INC., OTTAWA (ONTARIO). 
Impact of acidification on the economic value of recre- 


ational fishing in eastern Canada. 
eect ae GAR 050,487 


MAINE OF TRANSPORTATION, AUGUSTA. 
TECHNICAL SERVICES DIV. 
TR-89-2 
~~ Characterizations for Development of an Over- 
in Procedure. 
Puwal NE. 89/2) 
PB90-251968/GAR 


MANAGEMENT ASSOCIATES, NATICK, MA. 


Mobile Incineration: An Analysis of the Industry. 
(EPA/530/SW-90/076) 
PB90-255449/GAR 


MANITOBA AGRICULTURE, WINNIPEG. 
Weed seedling identification guide. 
MIC-90-03422/GAR . 
Vitamins for swine. 

Pa sine GAR 050,482 
ITOBA DEPT. OF ENVIRONMENT AND WORKPLACE 
SAFETY AND HEALTH, WINNIPEG. 


Water quality at Stevens island and Indian Bay, Shoal 
Lake, Ontario, June 29 and July 5, 1989. 
MIC-90-03432/GAR 051,705 


MANITOBA DEPT. OF ENVIRONMENTAL MANAGEMENT, 
WINNIPEG. CLEAN ENVIRONMENT COMMISSION. 
Manitoba. Clean Environment Commission: Annual report 


1987-88. 
MIC-90-03287/GAR 051,756 


MANITOBA DEPT. OF NATURAL RESOURCES, WINNIPEG. 
Manitoba river forecast development. Volume 1: Phase |, 
planning and design -- Volume 2: Phase Il, application 
and evaluation. 
MIC-90-03441/GAR 052,488 


MARITIEM RESEARCH INST. NEDERLAND, 
WAGENINGEN. 


REPT-49181-1-OE 
Acceleration Measurements on Board of the Dock Ex- 
press 11, 12 and 20 Heavy Lift Ships. 


CA-28 VOL. 90, No. 20 


050,865 


051,670 


050,451 


CORPORATE AUTHOR INDEX 


PB90-250796/GAR 053,304 
— IN MARIETTA AEROSPACE, DENVER, CO. DENVER 


MCR-89-575 
Millimeter Wave Near-Field Study. 
(NASA-CR-182014) 
N90-21058/4/GAR 


NAS 1.26:182014 
Millimeter Wave Near-Field Study. 
(NASA-CR- 182014, 
N90-21058/4/GA 


Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 


Pacoss Program Status and Results. 
N90-21065/9/GAR 053,207 


Air-Bearing Weight Offload System for Ground Test of 
Heavy LSS Structures. 
N90-21081/6/GAR 053,233 


MARYLAND DEPT. OF NATURAL RESOURCES, 
ANNAPOLIS. POWER PLANT AND ENVIRONMENTAL 
REVIEW Div. 
PPRP/PPSE/SH-2 
Environmental Review of Potomac Electric Power Com- 
iny’s Proposed Station H Element |. 
B90-247552/GAR 051,761 
MARYLAND UNIV., COLLEGE PARK. 
DOE/ER/52147-3 : € 
Microwave generation for magnetic fusion —_ appli- 
cations, Task A. Progress report, September 15, 1989- 
tember 14, 1990. 
DE90011042/GAR 052,958 


DOE/ER/52147-T1 
Microwave generation for magnetic fusion ener. 
cations, Task B. Progress report, September 15, 
September 14, 1990. 
DE90011079/GAR 


DOE/ER/52147-T2 
Microwave generation for magnetic fusion ore see appli- 
cations, Task C. Progress report, September 15, 1989- 
tember 14, 1990. 
DE90011080/GAR 


NAS 1.26:186455 . 
Maintenance = Reuse-Oriented Software Development. 
(NASA-CR-186455) 
N90-21531/0/GAR 051,014 


—> Nays =f ted Su f Software M 
integrating oma’ port lor a are Manage- 
ment Cycle into the TAME System. 

(NASA-CR- 186457) 
N90-21532/8/GAR 


UMIACS-TR-89-48 
Maintenance = Reuse-Oriented Software Development. 
(NASA-CR- 186455) 
N90-21531/0/GAR 051,014 


UMIACS-TR-89-75 
Integrating Automated Su 
ment Cycle into the TAME 
(NASA-CR- 186457) 
N90-21532/8/GAR 051,015 


Electron-Phonon Interaction and transport in Artificially 
Made Semiconductor Microstructures. 
(ARO-23220. 1-EL) 

AD-A223 061/3/GAR 


MARYLAND UNIV., PARK. DEPT. OF 
COMPUTER SCIENC! 
Relaxed and A Incomplete Factorizations for 
Non-Self-Adjoint Linear Systems. 
(ARO-26391.2-MA) 
AD-A222 788/2/GAR 052,047 


MARYLAND UNIV., COLLEGE PARK. DEPT. OF PHYSICS 
AND ASTRONOMY. 


DOE/ER/10666-8 
Advanced methods for the computation of particle beam 
transport and the computation of electromagnetic fields 
and beam-cavity interactions. Annual report. 
DE90011071/GAR 053,121 


MARYLAND UNIV., COLLEGE PARK. INST. FOR 
ADVANCED COMPUTER STUDIES. 
CS-TR-2454 
Place/Transition Nets with Debit Arcs. 
AD-A222 724/7/GAR 


CS-TR-2462 
Evaluation of a Decomposition Approach for Real-Time 
Scheduling Using a Stochastic Model. 
AD-A222 726/2/GAR 052,075 


UMIACS-TR-90-54 
Place/Transition Nets with Debit Arcs. 
AD-A222 724/7/GAR 


UMIACS-TR-90-58 
Evaluation of a Decomposition Approach for Real-Time 
Scheduling Using a Stochastic Model. 
AD-A222 726/2/GAR 052,075 


MARYLAND UNIV., COLLEGE PARK. LAB. FOR PLASMA 
RESEARCH. 


CONF-900264 
— competion effects in free electron lasers and gyr- 


DEo001 1084/GAR 052,617 
MASON AND HANGER-SILAS MASON CO., INC., 
AMARILLO, TX. 

MHSMP-89-27 
Pantex Plant site environmental report for calendar year 
1988. 


051,107 


051,107 


053,249 


appli- 
1989- 


052,615 


052,616 


051,015 


for a Software Manage- 
ystem. 


052,992 


050,968 


050,968 


‘ 


DE90010342/GAR 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
CONF-900704-7 
Modelling of flamelet surface-to-volume ratio in turbulent 
‘emixed combustion. 
E90006312/GAR 050,886 


Distributed Computation for Linear Programming Prob- 
lems Satisfying a Certain Diagonal Dominance Condition. 
(ARO-24635.2. MA -U/R) 

AD-A222 831/0/GAR 052,076 


Dual Ascent Methods for Problems with Strictly Convex 
Costs and Linear Constraints: A Unified Approach. 
(ARO-24635.250-MA-UIR) 

AD-A222 834/4/GAR 052,077 


Synthesis and Structure of Stibaindoles. 
AD-A222 990/4/GAR 050,732 


Investigation of Air hag) terme Technology at the 
Massachusetts Institute of Technology, 1988-1989. 
N90-20922/2/GAR 053,278 


Automatic Speech Recognition in Air Traffic Control. 
N90-20923/0/GAR 053,279 


Cockpit Display of Hazardous Wind Shear Information. 
N90-20924/8/GAR 053,280 


Ultrasonic Techniques for Aircraft Ice Accretion Measure- 


ment. 
N90-20926/3/GAR 053,282 


= of Surface Water Behavior During Glaze ice 


Accr 
N90- 20927/ 1/GAR 053,283 


Influence of Ice Accretion Physics on the Forecasting of 
Aircraft Icing Conditions. 
N90-20928/9/GAR 053,284 


Cockpit Display of Hazardous Weather Information. 
N90-20929/7/GAR 053,285 


Time and Truth in Plans. 
N90-20930/5/GAR 053,286 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF CHEMICAL ENGINEERING. 
CONF-900704-9 
Roles of PAH and acetylene in soot nucleation and 


—. 
E90009022/GAR 050,888 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF CHEMISTRY. 
TR-4 
Stibathiolanes: Synthesis, Solid State Structure, and So- 
lution Behavior. 
AD-A223 255/1/GAR 050,739 


Formation and Deactivation of Vibrationally Excited At- 


(OL Th 90-006 one 


AD-A222 660/3/GAR 050,566 
Polymeric Aluminasilazane Precursors for Aluminosilicon 


AD-A222 755/1/GAR 050,817 


Synthesis, Structure, and Reactivity of a Zirconocene 
Complex of Cyclobutene. 
AD-A223 256/9/GAR 050,740 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF PHYSICS. 
Velocity Selection to Enable Direct Measurement of 
Strong Single Atom - Optical Cavity Coupling. (Final 


Report). 
AD-A223 060/5/GAR 053,049 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. LAB. 
FOR COMPUTER SCIENCE. 
MIT/LCS/TM-421 
Serialization Graph Construction for Nested Transactions. 
AD-A222 697/5/GAR 050,966 


MIT/LCS/TM-428 
Need for Headers: An Impossibility Result for Communi- 
cation over Unreliable Channels. 

AD-A222 823/7/GAR 050,972 

MIT/LCS/TM-429 
Atomic Snapshots of Shared Memory. 
AD-A222 765/0/GAR 

MIT/LCS/TM-430 
Non-Interactive Zero Knowledge. 
AD-A222 698/3/GAR 


MIT/LCS/TM-431 
ing Theory of Average-Case Complexity. 
AD AS2S 821/1/GAR 
MIT/LCS/TR-476 

Efficient At-Most-Once Messages Based on Synchro- 

nized Clocks. 

AD-A223 004/3/GAR 051,078 

MIT/LCS/TR-477 

Knowledge and Distributed computation. 

AD-A223 100/9/GAR 050,985 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. LAB. 
FOR INFORMATION AND DECISION SYSTEMS. 

LIDS-P-1978 
Effects of Organizational Structure on Performance: Ex- 


perimental Results. 
AD-A222 871/6/GAR 052,078 


051,745 


050,948 


052,045 


051,074 





LIDS-TH-1976 
Effect of Organizational Structure on Performance of De- 


cision an Teams. 
AD-A223 160/3/GAR 


050,308 
MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 
RESEARCH LAB. OF ELECTRONICS. 
sg? yee ER/14012-1 ; - - 
Fhe jaser t. ess report, Mai 
15, 1989-J 1990. a . 
DE90008975/G. R’ 052,923 


MASSACHUSETTS INST. OF TECH., LEXINGTON. 
LINCOLN LAB. 


JA-6189 
of the SMI and the Diagonally Loaded SMI 

A ms with Weak Interference. 

(ESD-TR-90-048) 
AD-A222 639/7/GAR 
JA-6311 

i Oxides as Imaging Materials for 193-nm Ex- 


y: 
(50. TR-90-060) 
AD-A222 743/7/GAR 


JA-6336 


050,925 


051,194 


ee, Seen, 
ernary Correlator. 
(ESD-TR-90-057) 
AD-A222 649/6/GAR 
JA-6345 
Limits | by Spatial Hole Burning on the Single- 
eo. ition of Standing-Wave Laser Cavities. 


90-049) 
‘AD-A222 720/5/GAR 


MS-8444 
Frequency-Domain Analysis of Time-Dependent Reflec- 
tion High-E Electron Diffraction Intensity Data. 


(ESD- 
052,986 


128-Sample, 40-Ms/s 


051,113 
052,912 


) 
AD-A222 828/6/GAR 


MS-8465B 
Convex Set Estimation from Support Line Measurements 
and Applications to Target Reconstruction from Laser 
Radar Data. 
(ESD-TR-90-058) 
AD-A222 742/9/GAR 


MS-8471 
Signal Isolation Capability of Rotating Wave Plate Type 
Electro-Optic Modulators. 
(ESD-TR-90-055) 
AD-A222 640/5/GAR 


MS-8737 
— Coordinate Laser Writer for Binary Optics Fabrica- 


(E90-TR.- 90-061) 
AD-A222 827/8/GAR 051,833 


Calculation of the Intersubband Absorption Strength in 
Ellipsoidal-Valley Quantum Wells. 
(ESD-TR-90-056) 

AD-A222 650/4/GAR 

Laser Radar ular Tracking. 


(ESD-TR-90-051, 
AD-A222 741/1/GAR 


MASSACHUSETTS UNIV., AMHERST. 
Theory of Endorsements and Reasoning with Uncertain- 


(HADC-TR-89-347) 
‘AD-A222 970/6/GAR 


MATERIALS RESEARCH LABS., MARIBYRNONG 
(AUSTRALIA). 


AR-005-750 
pean ey Characterization and Cookoff Behavior of 
ler Compositions Prepared from RDX and Acrylic or 
Enotone. Vinyl Acetate Dispersions. 
N90-21203/6/GAR 
MRL-TR-89-44 
Preparation, Characterization and Cookoff Behavior of 
Booster Compositions Prepared from RDX and Acrylic or 
Ethylene-Vinyl Acetate Dispersions. 
N90-21203/6/GAR 052,848 


MATSUSHITA ELECTRIC INDUSTRIAL CO. LTD., 
MORIGUCHI (JAPAN). 
National Technical Report, Vol. 36, No. 1, February 1990. 
Special Issue: On Factory Automation Technologies 0, 
PB90-251349/GAR 


High-Precision Tape Automated Bonding PC 
PB90-251356/GAR 051,188 


New Circuit Patterning Technology ‘Painting System’. 
PB90-251364/GAR 051,122 


igital AC Servo Control System. 
PB90-251372/GAR 


TIG bye bee yer System with AVC Sensor. 
PB90-251380/GAR 


Multi-Layer Arc Welding Robot Systems. 
PB90-281398/GAR ~ 051,855 


Sensing and Cooperating Robot with Seven-Axis Robot- 
Arms. 


PB90-251406/GAR 051,856 


National Technical Report, Vol. 36, No. 2, April 1990. 
Special Issue: On Factory Automation a (Ii). 
PB90-251471/GAR 51,864 


High-Average Power Pulse Pumped Q-Switched pom 
Laser System. 


051,095 


051,124 


052,981 


051,094 


051,077 


052,848 


051,200 


051,854 


CORPORATE AUTHOR INDEX 


MINNESOTA UNIV., MINNEAPOLIS. INST. OF TECH. 


PB90-251489/GAR 


High Speed Welding Head for Hermetic Sealing. 
PB90-251497/GAR 051,168 


Flexible Manufacturing System for Aspherical Glass 


Lenses. 
PB90-251505/GAR 051,900 
Primary-lon-Beam Deposition System for Compound 


Films. 
PB90-251 513/GAR 051,190 
Formation of Dielectric Thin Films Using Laser Sputter- 


ing. 
2890-251 521/GAR 051,191 


High-Resolution Laser Encoder and ‘tm Accuracy Index 
Unit as Applications of Laser Encoder. 
PB90-251539/GAR 051,835 


MAX-PLANCK-INST. FUER ASTRONOMIE, HEIDELBERG 
(GERMANY, F.R.). 
Status of the Isophot Detector Development. 
N90-21342/2/GAR 051,151 


Tests of the Rockwell Si:As Back-Illuminated Blocked-Im- 
purity Band (BIBIB) Detectors. 
N90-21350/5/GAR 051,156 


MAX-PLANCK-INST. FUER PHYSIK UND ASTROPHYSIK, 
GARCHING (GERMANY, F.R.). INST. FUER 
EXTRATERRESTRISCHE PHYSIK. 


age prep) 
ations of gamma-ray burst sources. 
te B90-81196/GAR 


ee my 
HUS solar flare and — acacia burst detector 


aboard the Ulysses 
TIB/B90-81200/GAR 053,270 


MAX-PLANCK-INST. FUER PHYSIK UND ASTROPHYSIK, 
MUNICH (GERMANY, F.R.). WERNER-HEISENBERG-INST. 
FUER PHYSIK. 


MPI-PAE/Exp.El.-195 

Messung elektroschwacher Effekte und topologischer 
Verzweigu eltnisse in der Reaktion e (+ ) e (-) - 
> tau (+ ) tau (-) am Speicherring PETRA. (Measure- 
ment of electroweak effects and topological branching 
ratios in the ae e (+ )e(-)-> tau (+ ) tau (-) at 
the stora: PETRA). 

TIB/B! 120 /GAR 053,190 


— COMMUNICATIONS CO., INC., READING, 


051,834 


050,530 


NAS 1.26:4267 
Autonomous Integrated GPS/INS Navigation Experiment 
for Omv. Phase 1: Feasibility Study. 
(NASA-CR-4267) 
N90-20969/3/GAR 053,293 


MCDONNELL AIRCRAFT CO., ST. LOUIS, MO. MATERIAL 
AND PROCESS DEVELOPMENT DEPT. 


Aluminum-Lithium: Application of Plate and Sheet to 
Fighter Aircraft. 
AD-P005 935/2/GAR 050,391 


om. DOUGLAS RESEARCH LABS., ST. LOUIS, 
MD-QA052 
Growth and Deformation Mechanisms of Refractory Alloy 
Hybrid Materials. 
(AFOSR-TR-90-0547) 
AD-A222 853/4/GAR 


MECHANICAL DYNAMICS, INC., ANN ARBOR, Mi. 


Element-Specific Modal Formulations for Large-Displace- 


ment Multibody Dynamics. 
N90-21069/1/GAR 053,039 


MECHANICAL TECHNOLOGY, INC., LATHAM, NY. 


MTI-88TR39 
Internal Rotor Friction Instability. 
(NASA-CR- 183942) 
N90-21395/0/GAR 


NAS 1.26:183942 
Internal Rotor Friction Instability. 
(NASA-CR- 183942) 
N90-21395/0/GAR 


MEDICAL BIOLOGICAL LAB. RVO-TNO, RIJSWIJK 
(NETHERLANDS). 
MBL-1989-9 
Development of Behavioral Tolerance to Organophos- 
phates III: Behavioral Aspects. 
PB90-246885/GAR 052,275 
MBL-1990-1 
Snelie Detectie van het Shigella Toxine 1: Literatuurover- 
zicht en Aanzet Onderzoek (Rapid Detection of Shigella 
Toxin: Literature Survey and Experimental Approach). 
PB90-249178/GAR 052,186 


MEDICAL COLL. OF GEORGIA, AUGUSTA. SCHOOL OF 
MEDICINE. 


Presynaptic and Postsynaptic Responses in the Spinal 
Cord Dorsal Horn Following Soman: Interactions with 


Benzodiaz: 
052,263 


051,989 


051,860 


epines. 
AD-A222 600/9/GAR 
MEMORIAL UNIV. OF NEWFOUNDLAND, ST. JOHN’S. 
CENTRE FOR COLD OCEAN RESOURCES ENGINEERING. 
Memorial Univ: of Newfoundland. Centre for Cold 
Ocean Resources Engineering: Annual report 1984-85. 
MIC-60-0SS30/GAR 052,813 


oe Uni of Newfoundland. Centre for Cold 
ces Engineering: Annual report 1985-86. 


MIC-90-03473/GAR 052,785 


MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., BREMEN 
(GERMANY, F.R.). 


Se fe re nate ot cee an aes Alumi- 
num-Lithium Al 
051,997 


loy. 
AD-P005 926/1/GAR 
MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 
(GERMANY, F.R.). 
Intensive Procedure for the oo of Pressure-Specified 
Three-Dimensional at Subsonic and Su- 
gonad Upants Gig Wlane af 0 tigiaetinder Mam 


N90-20982/6/GAR 050,351 


MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 
(GERMANY, F.R.). TECHNISCH-WISSENSCHAFTLICHE 
INFORMATION. 


ag oe ape 
lechselwirkung von Phenol- und Epoxydharzklebstoffen 
be einer l-Aluminiumoberflaeche. (Interface chem- 
istry of phenolic and epoxy adhesives with a model alu- 
minium surface). 
TIB/B90-81192/GAR 050,811 
MICHIGAN STATE UNIV., EAST LANSING. 
DOE/ER/13729-2 
Role of acyl carrier protein isoforms in plant lipid metabo- 
lism. Pri report. 
DE90010959/GAR 
= |-ENGR-90-006 
ffects of Forcing on a le Stream Shear Layer and 
Its Parent Boundary oe 
(NASA-CR- 186529) 
N90-21301/8/GAR 


NAS 1.26:186529 
Effects of Forcing on a a Stream Shear Layer and 
Its Parent Bou 
(NASA-CR-186529) 
N90-21301/8/GAR 

MICHIGAN UNIV., ANN ARBOR. 
Surface Science. Volume 228, Numbers 1-3, April (1) 
1990. Proceedi of the International Conference (4th) 

on Modulated lor Structures Held in Ann 
hae, Lene or on 17-21 ae 1989. 
(ARO-26396.1-PH-CF) 
AD-A222 783/3 


MICRION CORP., PEABODY, MA. 
Technical Report for Micrion Corporation Contract 
N00014-89-C-2238. 
AD-A222 936/7/GAR 053,048 
MIDDLE EAST TECHNICAL UNIV., ANKARA (TURKEY). 


International Conference on Beam-Solid interactions Held 
in Ankara, Turkey on April 24-28, 1989. onew 
1,176 


AD-A223 037/3/GAR 
Computational ign Method for Shock Free Transonic 
050,354 


and Airfoils. 
N90-20986/7/GAR 
MINERALS MANAGEMENT SERVICE, ANCHORAGE, AK. 
ALASKA OUTER CONTINENTAL SHELF OFFICE. 
OCS/MMS-90-0010 
Concentrations of metals in Norton Sound seawater sam- 
and human hair samples, 1989. 
E90010857/GAR 051,691 
PNL-7335 
Concentrations of metals in Norton Sound seawater sam- 
ples and human hair samples, 1989. 
DE90010857/GAR 051,691 
MINISTERIET FOR OFFENTLIGE ARBEJDER, 
COPENHAGEN (DENMARK). 


NEI-DK-317 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traf- 


fic conditions). 
DE90791326/GAR 053,312 


MINISTERIUM FUER WIRTSCHAFT, MITTELSTAND UND 
TECHNOLOGIE DES LANDES NORDRHEIN-WESTFALEN, 
DUESSELDORF (GERMANY, F.R.). 


ETDE-mf-0792081 
auf dem Gebiet der 


Untersuchungen 
Staub: und Sik Silikosebekaempfung im Steinkohlenbergbau. 
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Effects of 2HZ imposed Bulk Flow Unsteadiness on Lam- 
inar/Turbulent Transition in a Straight Channel. 
AD-A223 028/2/GAR 052,883 


Study of 3-D Visualization and Knowledge-Based Mission 
Planning and Control for the NPS Model 2 Autonomous 
Underwater Vehicle. 

AD-A223 042/3/GAR 052,790 


Identification of Software Failure Regions. 
AD-A223 058/9/GAR 050,974 


Design and Analysis of Multipie-Storage Elements. 
AD-A223 095/1/GAR 050,953 


Analysis of Tank Gap in Military Balance between Repub- 

lic of Korea and North Korea. 

AD-A223 145/4/GAR 052,386 
NAVAL RESEARCH LAB., ORLANDO, FL. UNDERWATER 
SOUND REFERENCE DETACHMENT. 

Uncoupling the Differential Equations a. from a 


Technique for —— Indefinite Integrals ining 
Special Functions of Their Products. 
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CORPORATE AUTHOR INDEX 


AD-A222 847/6/GAR 


NAVAL RESEARCH LAB., WASHINGTON, DC. 


NRL-MR-6591 
Computational Investigation of Local Material Strength 
and Toughness on Crack Growth. 

AD-A223 189/2/GAR 053,037 


NRL-MR-6623 
Aureole Lidar: Ground Based Measurement. 
AD-A223 207/2/GAR 


NRL-MR-6659 
Hardware Interface for a DeeCO Touch Screen Terminal 
in a Technician Maintenance Application. 
AD-A223 209/8/GAR 051,089 


NRL-MR-6660 
Laboratory Development of a Passive Sampling Device 
for Hydrazines in Ambient Air. enme 


052,049 


051,096 


AD-A222 663/7/GAR 
NRL-MR-6668 

Laboratory Evaluation of a Colorimetric Hydrazine Dosim- 

eter. 

AD-A223 208/0/GAR 050,715 


TR-4 
Synthesis of Reactive Fluoroaliphatic Diamines. 
AD-A222 679/3/GAR 


LACE Flight Dynamics Experiment. 
N90-21086/5/GAR 


Review of Free Electron Lasers. 
PB90-255480/GAR 


050,723 
053,251 


052,939 


a. SURFACE WARFARE CENTER, SILVER SPRING, 


NSWC-TR-88-170 
Sonar Performance Estimation Model with Seismo- 
Acoustic Effects on Underwater Sound Propagation. 
AD-A223 048/0/GAR 052,871 


NSWC-TR-88-394 
Experimental Study of the Plasma Focus Device as a 
Charged Particle Accelerator. 
AD-A223 047/2/GAR 052,941 


NAVAL WEAPONS CENTER, CHINA LAKE, CA. 


— Patents/Presentations/Honors/Students 
jeport. 
AD-A223 213/0/GAR 050,738 


NAVY EXPERIMENTAL DIVING UNIT, PANAMA CITY, FL. 


NEDU-2-90 
Arctic Cold Weather Medicine and Accidental Hypother- 


mia. 
AD-A223 090/2/GAR 052,256 


NEDU-3-90 
Physiological Evaluation of Two Diver Active Thermal 
Systems (ATS): S-TRON and ILC-Dover. 
AD-A223 091/0/GAR 050,634 


NEDU-4-90 
peer at of MAKO 9700 High Pressure Breathing Air 


Compr 
AD-A223 09 092/8/GAR 050,630 


NEDU-6-90 
Evaluation of BAUER K220 High Pressure Breathing Air 


Compressor. 
AD-A223 093/6/GAR 050,631 


NEDU-7-90 
Evaluation of Paracel 
Chamber System. 
AD-A223 038/1/GAR 


NEDU-9-90 
Efficacy and Safety of Pre-Hospital Rewarming Tech- 
niques to Treat Accidental Hypothermia. 
AD-A223 041/5/GAR 052,255 


NEDU-11-90 
Oxygen meme gua during Underwater Fin Swimming 


Wearing Dry 
AD-A223 040/7/GAR 052,214 


Transportable Recompression 
050,623 


NAVY PERSONNEL RESEARCH AND DEVELOPMENT 
CENTER, SAN DIEGO, CA. 


NPRDC-AP-90-6 
Independent Research and Independent Exploratory De- 
velopment rine ay: FY89 Annual Report. 
AD-A222 690/0/GAR 052,312 


NPRDC-TN-90-22 
Evolution of Communication Technology: Implications for 
Remote-Site ae the Navy. 
AD-A223 159/5/GA\ 052,350 


NEDERLANDSE acti VOOR ENERGIE EN 
MILIEU B.Y., SITTARD. 


ETDE-mf-0786133 
Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 
sterdamse na-isolatie programma. Deel 1: Samenvatting 
en conclusies. (Post-insulation: A lesson for the future. 
Part 1: Summary and conclusions). 
DE90786133/GAR 050,646 


ETDE-mf-0786134 
Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 
sterdamse na-isolatie programma. Deel 2: De acht gee- 
valueerde pr —— (Post-insulation: A lesson for the 
future. Part 2: The eight evaluated projects). 
DE90786134/GAR 050,647 


NETHERLANDS ENERGY RESEARCH FOUNDATION ECN, 
PETTEN. 


ECN-C-90-006 
Elementsamensteliing van primaire en secundaire grond- 
pees _ composition of primary and secondary 
materials). 


DE90786195/GAR 


ECN-C-90-007 
Karakterisering van het uitlooggedrag van intacte produk- 
ten. (Characterization of the leaching performance of 
intact products). 
DE90786196/GAR 051,749 


ECN-C-90-008 
Opzet en inrichting databestand uit! 
and organization of the database UITL' 
DE90786197/GAR 


ECN-C-90-009 
Demonstratie van het  integraal windturbinemodel 
PHATAS-REGHAT door midde! van berekeningen aan de 
NEWECS.-45. (Demonstration of the integral wind turbine 
model PHATAS-REGHAT by means of calculations on 
the NEWECS-45). 
DE90786202/GAR 051,326 


ECN-I-90-5 
Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 
hase behaviour and stoichiometry. 
E90767905/GAR 053,022 
ECN-RX-90-003 
Nauwkeurigheid van windmetingen en internationale in- 
tercalibratie van anemometers. (Accuracy of wind meas- 
urements and international intercalibration of anemo- 


meters). 
DE90786127/GAR 051,925 


ECN-RX-90-007 
Fermi surface of YBa2Cu307: Evidence for the Cu-O 
plane sheets from positron experiments. 
DE90786154/GAR 053,024 


NEW BRUNSWICK DEPT. OF NATURAL RESOURCES AND 
ENERGY, FREDERICTON. 


Background discussion document on energy in New 
Brunswick, 1990-2000. 
051,355 


051,564 


i- (Design 
051,565 


MIC-90-03314/GAR 


NEW BRUNSWICK DEPT. OF NATURAL RESOURCES AND 
pave FREDERICTON. TIMBER MANAGEMENT 


Timber utilization survey for the year 1988. 
MIC-90-03310/GAR 


NEW BRUNSWICK DEPT. OF THE ENVIRONMENT, 
FREDERICTON. 


ee monitoring of forestry control operations: 


1988 report. 
MIC-90-03482/GAR 052,420 


NEW BRUNSWICK DEPT. OF TRANSPORTATION, 
FREDERICTON. 


New Brunswick motor vehicle traffic accident statistics, 


1988. 
MIC-90-03286/GAR 053,316 


NEW BRUNSWICK ELECTRIC POWER COMMISSION, 
FREDERICTON. 


Guidelines for an environmental impact assessment of 
} second New England intertie 345 kV transmission 
ine. 

MIC-90-03188/GAR 051,537 


Guidelines for an environmental impact assessment of a 
345 kV transmission line from Salisbury to Bathurst/Bel- 


ledune. 
MIC-90-03189/GAR 051,538 


Draft guidelines for an environmental impact assessment: 
N.B. Power, Millbank Generating Station. 
MIC-90-03330/GAR 051,434 


NEW BRUNSWICK HOG MARKETING BOARD, MONCTON. 
New Brunswick Hog Marketing Board: Year end report, 
1988-89. 

MIC-90-03301/GAR 050,421 

NEW BRUNSWICK. LEXICON PROJECT COMMITTEE, 


052,042 


FREDERICTON. 


ISBN-0-55048-036-7 
Glossary of motor vehicle body repairing and painting. 
MIC-90-03332/GAR 053,317 


NEW BRUNSWICK. MINERALS AND ENERGY DIVISION, 
FREDERICTON. 


Geology of the Stoney Creek oil and gas field, and its im- 
plications regarding the tectonic evolution of ‘the eastern 
Moncton subbasin, New Brunswick. 

MIC-90-03187/GAR 052,459 


Mispec Resources Inc. gold project: Cape Spencer, New 
Brunswick. 
052,525 


MIC-90-03190/GAR 
of New Brunswick oil shale in R.P.C. test facility. 


Testi 
MIC-90-03191/GAR 052,526 


Further characterization of Plymouth Mn deposit, New 


Brunswick. 
MIC-90-03192/GAR 052,527 


NEW BRUNSWICK. RADIATION PROTECTION SERVICE, 
FREDERICTON. 


Indoor air quality in New Brunswick homes: Radon and 
radon daughters. 
MIC-90-03198/GAR 051,539 


NEW HAMPSHIRE DEPT. OF HEALTH AND HUMAN 
SERVICES, CONCORD. ENVIRONMENTAL HEALTH RISK 
ASSESSMENT UNIT. 


Health Assessment for Fletcher’s Paint Works and Stor- 
age Facility Hazardous Waste Material, Milford, Hillsbor- 





ap Som h New Hampshire, Region 1. CERCLIS No. 


PB90-250424/ GAR 051,479 


Health Assessment for South Municipal Water Supply 
Well, Hillsborough County, tae ia Cheshire 
County, New Hampshire, Region 1. CERCLIS No. 
NHD980671069. 
PB90-250432/GAR 051,480 


NEW HAMPSHIRE UNIV., DURHAM. 


Radon Removal Techniques for Small Community Public 
Water Supplies. 

(EPA/600/2-90/036) 

PB90-257809/GAR 051,497 


NEW JERSEY DEPT. OF ENVIRONMENTAL PROTECTION, 
TRENTON. 


Health Assessment for Radiation Technology, Inc., Rock- 
away, Morris County, New Jersey, Region 2. CERCLIS 
No. NJD047684451 

PB90- Dea72S/GAR 051,661 


NEW JERSEY DEPT. OF ENVIRONMENTAL PROTECTION, 
TRENTON. DIV. OF SCIENCE AND RESEARCH. 
Health Assessment for Landfill and Development Compa- 
ny, Mount Holly, New Jersey, Region 2. CERCLIS No. 
NJD048044325. 


PB90-247164/GAR 051,471 
NEW JERSEY STATE DEPT. OF HEALTH, TRENTON. 

Health Assessment for Cinnaminson Township (Block 

702) Ground Water Contamination, Cinnaminson, Burling- 

ton County, New Jersey, Region 2. CERCLIS No. 

NJD980785638. 

PB90-253675/GAR 051,730 
Inc./Champion 


Health Assessment for Imperial Oil Co., 
Chemicals, Marlboro Township, Monmouth County, New 
Jersey, Region 2. CERCLIS No. NJD980654099. 

PB90-253717/GAR 051,660 
, Shamong Town- 


Health Assessment for Ewan Pri 
ship, Burlington a. New Jersey, Region 2. CERCLIS 
051,662 


No. NJD980761365. 
PB90-253733/GAR_ 

NEW MEXICO UNIV., ALBUQUERQUE. SCHOOL OF 

MEDICINE. 


Nitrogen Dioxide and Respiratory Infection: Pilot Investi- 
tions. 
{HEL RR-89/28) 
PB90-247339/GAR 
NEW ORLEANS UNIV., LA. DEPT. OF CHEMISTRY. 
TR-29 
Nitrodibromoacetonitrile: An Agent for Bromination and 
for the Formation of Adducts Formally Derived from 
anonitrocarbene. 
AD-A222 875/7/GAR 050,729 
TR-30 
Nitrosamines from N,N-Disubstituted Hydrazines via Hy- 
drazones of Dinitroformaldehyde and Ethyl Nitroglyoxy- 


late. 
AD-A222 874/0/GAR 050,728 


TR-32-DNR 
Oxidatively Assisted Alkylations of Sodium Nitrocyana- 
mide and Sodium Azide. 
050,730 


052,152 


AD-A222 876/5/GAR 
TR-33 

Oxidatively Asisted Alkylations of Sodium Nitrocyanamide 

and Sodium Azide. 

AD-A222 688/4/GAR 050,724 


TR-34 
N-Alkoxyl-N’-Cyanodiazene N-Oxides. 
AD-A222 689/2/GAR 
TR-35 
N-Alkoxyl-N’-Cyanodiazene N-Oxides. 
AD-A223 016/7/GAR 
NEW YORK ACADEMY OF SCIENCES, NY. 


Annals of the New York Academy of Sciences. Volume 

587. Micronutrients and Immune Functions, Cytokines 

and Metabolism. 

AD-A223 010/0 052,118 
in a 


Neuropeptides and iImmunopeptides: Messe: 
Neuroimmune Axis. Volume 594. Annals of the New York 
052,119 


050,725 


050,733 


Academy of Sciences. 
AD-A223 056/3 


NEW YORK UNIV., NY. UNIV. COLL. OF ARTS AND 
SCIENCES. 


Volatility of Aerosols in the Western European Environ- 
ment. 

(R/D-5586-EN-01) 

AD-A222 786/6/GAR 050,567 


NEWFOUNDLAND DEPT. OF ENERGY, ST. JOHN’S. 
Significant discoveries offshore Newfoundland and Labra- 


dor. 
MIC-90-03588/GAR 052,827 


NEWFOUNDLAND. DEPT. OF TRANSPORTATION. POLICY 

DEVELOPMENT AND PLANNING, ST. JOHN’S (CANADA). 
Seat belt survey, September 7, 1989: Results. 
MIC-90-03172/GAR 053,315 


NEWFOUNDLAND FORESTRY CENTRE, ST. JOHN’S. 


ISBN-0-662-17397-X 
Aerial application of VirtussR, a nuclear polyhedrosis 
virus, against whitemarked tussock moth larvae in New- 
foundiand in 1987. 
MIC-90-03317/GAR 052,201 


CORPORATE AUTHOR INDEX 
NORTH DAKOTA UNIV., GRAND FORKS. ENERGY RESEARCH 


SSC-FO46-15/270E 
Aerial application of VirtussR, a nuclear polyhedrosis 
virus, against whitemarked tussock moth larvae in New- 
foundiand in 1987. 
MIC-90-03317/GAR 


NICE UNIV. (FRANCE). 


Partial Differential Equations and Continuum Models of 
Phase Transitions (Equations aux Derivees Partielles et 
Modeles Continus de Transitions de Phases). 
(R/D-5951-MA-02) 

AD-A222 633/0/GAR 


NIELSEN ENGINEERING AND RESEARCH, INC., 
MOUNTAIN VIEW, CA. 
Prediction of Unsteady Transonic Flow around Missile 
Configurations. 
(ARO-24788.2-EG, 
AD-A222 846/8/GAR 


NIPPON ELECTRIC CO. LTD., TOKYO. 


NEC Technical Journal, Vol. 43, No. 1. 
PB90-250697/GAR 


NEC Technical Journal, Vol. 43, No. 2. 
PB90-250705/GAR 


NEC Technical Journal, Vol. 43, No. 3. 
PB90-250713/GAR 


NOLAN, DAVIS AND ASSOCIATES, ST. JOHN’S 
(NEWFOUNDLAND). 
Utilization of Newfoundland aggregates to produce con- 
crete for offshore structures. 
MIC-90-03379/GAR 052,826 


NORDVESTJYSK FOLKECENTER FOR VEDVARENDE 
ENERGI, HURUP (DENMARK). 


ISBN 87-88660-84-2 
Oekonomisk optimeret solvarme-brugsvandsanlaeg. (Eco- 
nomically optimated solar heated domestic water 


system). 
DE90791352/GAR 051,378 


NEI-DK-338 
Oekonomisk optimeret solvarme-brugsvandsaniaeg. (Eco- 
pong optimated solar heated domestic water 


m). 
DE90791 352/GAR 051,378 


NORGES VASSDRAGS- OG ENERGIVERK, OSLO 
(NORWAY). 
ISBN 82-410-0058-8 
Case study on optimal water management of small catch- 
ments. Aaros river in Norway. 
DE90791371/GAR 052,545 


NVE-U-R-04-88 
Small hydro electric power development in the northern 
area, Pakistan. A mission report. 
DE90791373/GAR 051,332 


NVE-V-PUB-21 
Case oe on optimal water management of small catch- 
ments. Aaros river in Norway. 
DE90791371/GAR 052,545 


NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO. 


JCP-4406 
oe Finite Volume Methods for the Diffusion Equa- 


(NASA-CR- 186477) 
N90-21568/2/GAR 


NAS 1.26:186477 
Compact Finite Volume Methods for the Diffusion Equa- 
tio’ 


in. 
(NASA-CR- 186477) 
N90-21568/2/GAR 


NAS 1.26:186494 
Compact Scheme for Systems of Equations Applied to 
Fundamental Problems of Mechanics of Continua. 
(NASA-CR- 186494) 
052,900 


N90-21292/9/GAR 
NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO. TRANSPORTATION INST. 
Coordination of Rural Public Transportation Services in 
Three Southeastern States. 
(UMTA-NC-11-0015-90-1) 
PB90-254111/GAR 053,342 


NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
CHEMISTRY. 


Synthesis of Ring Fluorinated Pyrazoles and Isoxazoles. 
The Effect of 2-Fluoro and 2-Chioro Substituents on the 
Keto-Enol Equilibria of 1,3-Diketones. (Final Report, May 
25, 1988-May 18, 1990). 

AD-A223 054/8/GAR 050,734 


NORTH CAROLINA UNIV. AT CHAPEL HILL. CENTER FOR 
STOCHASTIC PROCESSES. 


TR-178 
— Theory of Two-Parameter Stationary Random 
(AFOSR-TR-90-0652) 
AD-A222 770/0/GAR 
TR-203 
Stable Markov Processes. 
(AFOSR-TR-90-0654) 
AD-A222 863/3/GAR 
TR-260 
aes Theory of Two-Parameter Stationary Random 


(AFOSR-TR-90-0652) 


052,201 


051,986 


052,405 


050,943 
050,944 


050,938 


052,059 


052,059 


052,094 


052,098 


AD-A222 770/0/GAR 


TR-285 


Basis for ‘Peaks Over Threshold’ Modeling. 
(AFOSR-TR-90-0651) 
AD-A222 571/2/GAR 052,086 


Dichotomies for Certain Product Measures and Stable 


Processes. 

(AFOSR-TR-90-0648) 

‘AD-A222 568/8/GAR 052,085 
NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
CHEMISTRY. 

DOE/ER/13950-2 


PEPICO studies of ion dissociations: The structure and 
eS ee ee » Molecules, and free radicals. 


il 1989-March 1990. 
DE900107e07GA 050,799 


TR-1 
Molecular Dynamics Study of the Effect of Temperature 
om Structure and Dynamics of Water between Pt 
AD-A222 627/2/GAR 050,759 
TR-3 


Structure and Dynamics of Water at the Pt(111) Inter- 
face: Molecular Si 
050,760 


AD-A222 628/0/GAR 
Isothermal Compressibility of SPC/E Water. Revision. 
AD-A222 723/9/GAR 052,878 


NORTH CAROLINA UNIV. AT CHAPEL HILL. DEPT. OF 
COMPUTER SCIENCE. 
TR90-011 
Real-Time Optical 6D Tracker for Head-Mounted Display 


—. 
AD-A222 884/9/GAR 051,075 
TR90-012 ‘ 
Computer for Low Contest-Switch Time. 
AD-A222 883/1/GAR 050,951 
= Optical 3D Tracker for Head-Mounted Display 
lems. 
AD Agze 747/8/GAR 051,073 
NORTH a UNIV. AT CHAPEL HILL. DEPT. OF 
PHYSICS AND ASTRONOMY. 


High-Pressure Moessbauer Study of SnSe. 
(ARO-23206.7-EL) 
AD-A222 773/4/GAR 


052,094 


052,985 
NORTH CENTRAL FOREST EXPERIMENT STATION, ST. 
PAUL, MN. 
FSRB-NC-113 
Indiana’s Timber Resource, 1986: An Analysis. 
PB90-245051/GAR 
FSRN-NC-352 


Pulpwood Production in the Lake States, 1989. 
PB90-253600/GAR 052,431 


NORTH DAKOTA UNIV., GRAND FORKS. ENERGY AND 
ENVIRONMENTAL RESEARCH CENTER. 
DOE/MC/24267-2837 
Development of an advanced, continuous mild 
tion process for the production of co-products. 
technical progress report, October-December 1989. 
DE90011187/GAR 051,255 


NORTH DAKOTA UNIV., GRAND FORKS. ENERGY 
RESEARCH CENTER. 
DOE/MC/10637-2827-Task-2.1 
Simultaneous SOx/NOx control. Technical report, April 1, 
beset gre 31, 1988 including Quarterly technical 
report, January- -March 1988. 
DE 0114047 GAR 051,421 
DOE/MC/10637-2827-Task-2.2 
Waste Management. Final technical report, April 1, 1987- 
proce 31, 1988 including Quarterly technical progress 
January- -March 1988. 
D 90011403/GAR 051,562 
DOE/MC/10637-2827-Task-3.2 
Combustion inorganic transformations. Final technical 
report, April 1, 1987-March 31, 1988 includi ~ ho - 
quarterly technical progress report, Jemnrylaee 
DE90011401/GAR 051,281 
DOE/MC/10637-2827-Task-3.3 


Coal/char reactivity. Final technical report, April 1, 1987- 
March 31, 1988 including the Quarterly technical 


sa say report, January-March 1988. 
DE90011400/GAR 051,280 


DOE/MC/10637-2827-Task-3.5 
Gasification ash and slag characterization: (Task 3.5). 
technical progress report, January-March 1988, 
and final technical A am April 1987-March 1988. 
DE90011398/GAR 051,256 
DOE/MC/10637-2827-Task-4.1 
Fluidized bed combustion of low-rank coals: (Task 4.1). 
Second year technical report, April 1, 1987-March 31, 
pram including i quarterly technical progress report, 


DE90011396/GAR 050,898 


DOE/MC/10637-2827-Task-4.3 
Low-rank coal slurry combustion. Annual technical report, 
cal 1987-March 31, 1988 ‘wane nanan 


= Sacemaaaaaa 051,283 


October 15,1990 CA-37 


052,424 





DOE/MC/ pe yooh cgi pean 4 
rg of color and residual chemical oxygen demand 
— Final technical report, il 1, 
1987. 1988 ay Quarterly tec’ nicai 


io say ARs January-March 1 
11411/GAR 051,693 


DOE/MC/10637-2827-Tast-4.2 
Advanced processes for premium low-rank coal/water 
fuel . Annual technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 


a January-March 1988 
90011405/GAR 051,282 


NORTHEASTERN UNIV., BOSTON, MA. 


NAS 1.26:185611 
Mechanistic —— for Catalytic Recombination During 
Aerobraking Maneuvers. 


ing 
(NASA-CR-18561 1) 
N90-21059/2/GAR 053,205 


NORTHERN FOREST RESEARCH CENTRE, EDMONTON 
(ALBERTA). 
ISBN-0-662-16779-1 
Prairie Federal-Provincial Nurserymen’s Meeting: Pro- 


ceedings. 
MIC-90-03204/GAR 052,416 


SSC-FO46-12/307E 
Prairie Federal-Provincial Nurserymen’s Meeting: Pro- 


ceedings. 
MIC-90-03204/GAR 052,416 


pel SERVICES, INC., RESEARCH TRIANGLE 
Control of Chromaffin Cell Development and Adrenome- 
dullary Function in the Neonate. 
(EPA/600/D-90/035) 
PB90-215625/GAR 052,220 


— RESEARCH ASSOCIATES, INC., BELLEVUE, 


NWRA-CR-89-R0147 
Assessment of the Application of In situ lon-Density Data 
from DMSP to Modeling of Transionospheric Scintillation. 
(GL-TR-89-0264, 
AD-A222 695/9/GAR 050,536 
SCIENTIFIC-3 
Assessment of the Application of In situ lon-Density Data 
from DMSP to Modeling of Transionospheric Scintillation. 
(GL-TR-89-0264) 
AD-A222 695/9/GAR 050,536 
NORTHWESTERN UNIV., EVANSTON, IL. 
Anthropometric Survey of U.S. Army Personnel: Bivariate 


Fenner ee (1988). 
INA TICK-TR 90/031) 
‘AD-A222 782/5/GAR 


052,212 
NORTHWESTERN UNIV., EVANSTON, IL. DEPT. OF 
ELECTRICAL ENGINEERING. 


K Based Quality Assurance Tools. 
(RADC-TR-90-14) 
AD-A223 064/7/GAR 
NORTHWESTERN UNIV., EVANSTON, IL. 
TECHNOLOGICAL INST. 


NU-90-2/498-AR1 
Micromechanics of Size Effect in Failure Due to Distribut- 


(AFOSR: TH90-0503) 
AD-A223 211/4/GAR 
NOTRE DAME UNIV., IN. 
DOE/ER/00038-3288 
Radiation ey, eg of Notre Dame quarterly 
report, January 1-March 31, 1990. 
DE90010910/GAR 050,747 
DOE/ER/45373-2 
i ‘on charging effects. Technical progress 


r 

90011421 /GAR 053,144 
NOTRE DAME UNIV., IN. DEPT. OF AEROSPACE AND 
MECHANICAL ENGINEERING. 


NAS 1.26:186227 
a, fone RPV ign to Investigate Forces and Mo- 
a Lifting lace. 
(NASA-CR 186257) 
N90-20971/9/GAR 
NOTTINGHAM UNIV. (ENGLAND). 


Short Fibre and Particulate Reinforced Metal Matrix Com- 


posites. 
AD-P005 939/4/GAR 051,912 


NOTTINGHAM UNIV. (ENGLAND). DEPT. OF CHEMISTRY. 


uD aon of ce Alloys by IRFNA. 
AD-A223 011/8/GAR 


NOVA HUSKY RESEARCH CORPORATION LTD. 
(CANADA). 
Bacterial evaluation of the selective plugging 
field test at Standard Hill, Saskat q 
MIC-90-03501/GAR 052,490 
NOVA SCOTIA DEPT. OF MINES AND ENERGY, HALIFAX. 
ee 2 et eee aaa aan 
from northern Nova Scotia. 
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es: Recent Progress and Perspectives. 


AD-A222 603/3/GAR 


QUEBEC MINISTERE DE L’ENERGIE ET DES 
RESSOURCES. 
ISBN-2-550-17945-5 
Quebec’s crest resources and industry: Statistical infor- 


mation, 1986-87. 
MIC-90-03677/GAR 052,423 


~~ ea MINISTERE DE L’ENVIRONNEMENT, SAINTE- 


ISBN-2-550-19007-06 
CAP: A new environmental strategy. 
MIC-90-03087/GAR 051,750 


a COMPUTER SYSTEMS, INC., MOUNTAIN VIEW, 


-Oriented Prolog System for Simulation. 
rte F/ISI-87 105, 


PB90-257403/GAR 051,050 


RAADGEVEND TECHNIES BURO VAN HEUGTEN B.V., 
NIJMEGEN (NETHERLANDS). 
RTBVH-10N0853 

Rapporta van de metingen, uitgevoerd aan een 
zonnewarmte italic ten tenoeve van een kalverhou- 
regan ire poe toa 

lem purpose of a 

in Barneveld, \ Netherlands). 

DE90786169/GAR 051,374 


RADIAN CORP., AUSTIN, TX. 
DOE/MC/22118-2818 


Field study of disposed wastes from advanced coal proc- 
esses. Quart technical progress report, November 


1989-January 1 
DE90010051/GAR_ 051,549 


RADIAN CORP., RESEARCH TRIANGLE PARK, NC. 


Evaluation of Emission Factors for Formaldehyde from 
Certain Wood Processing Operations. Final Report, May- 


(2P4/600/8-90/052) 
PB90-254988/GAR 


RAND CORP., SANTA MONICA, CA. 
RAND/R-3781-DOS/OSD 


Shining Path and the Future of Peru. 
AD-A223 249/4/GAR 050,615 


RAND/UCLA/HARVARD CENTER FOR HEALTH CARE 
FINANCING POLICY RESEARCH, SANTA MONICA, CA. 
RAND/N-3064-HCFA 
Determinants of the Use of Assistants at Surgery. 
PB90-246646/GAR 051,782 


RANGE CAMMANDERS COUNCIL, WHITE SANDS MISSILE 
RANGE, 


AD-Az26 259/9/GAR 


REIMS UNIV. (FRANCE). 
FRNC-TH-3579 
Inter seasonal ground heat storage through vertical bayo- 
net exchanger array: a predimensioning model. 
DE90784616/GAR 051,323 


RENSSELAER POLYTECHNIC INST., TROY, NY. 
CONF-900608-15 
Measurement of uranium and 
assembly oy bey RPI spent 
DE90010049/GAI 


DOE/ER/40475-2 
penton of uranium and plutonium content in a fuel 
——_ beg RPI spent fuel assay device. 
DE9001 ” 052,637 


RESEARCH anne INST., RESEARCH TRIANGLE 
PARK, NC. 


Family Adaptation: Second Annual in Process Review. 
(ARI-FIN-90-20) 
AD-A223 260/1/GAR 052,401 


Army Family Policies and Practices: A Summary of Regu- 
lations, Letters, Pamphlets, and Circulars That Impact on 
Army Families. 

(ARI-RN-90-22) 

AD-A223 265/0/GAR 052,402 


Measurements of Exhaled Breath Using a New Portable 

Sampling Method. 

(EPA/600/3-90/049) 

PB90-250135/GAR 051,475 
REYNOLDS ELECTRICAL AND ENGINEERING CO., INC., 
LAS VEGAS, NV. TECHNICAL INFORMATION DEPT. 

DOE/NV-317 
Radiological effluents released from announced US conti- 


nental tests, 1961 through 1988 
DE90011243/GAR 051,531 


RHODE ISLAND UNIV., KINGSTON. 
Wave Propagation in Porous Media as a Fluid Saturation. 


(ARO-23328. 11-GS) 
AD-A222 844/3/GAR 050,876 


RICE UNIV., HOUSTON, TX. 
AERO-ASTRONAUTICS-242-PT-3 
imal Trajectories for the Aeroassisted tg Experi- 
ment. Part 3: Formulation, Results, and Analysis. 
(NASA-CR- 186165) 
N90-21051/9/GAR 


051,444 


052,404 


lutonium content in a fuel 
assay device. 
052,637 


053,244 





NSptincl Prajea for the Ai isted Flight Experi- 
eroassis' 
ment. Part 3: Formulation, Results, and pat 
(NASA-CR-186165) 
N90-21051/9/GA\ 


RICE UNIV., HOUSTON, TX. DEPT. OF COMPUTER 
SCIENCE. 


053,244 


RICE-COMP-TR90-107 
Causal Distributed B ints. 
AD-A222 steal 


050,961 


RIJKSINSTITUUT V: OLKSGEZONDHEID EN 
MILIEUHYGIENE, BILTHOVEN (NETHERLANDS). 
RIVM-248476003 
Resultaten van de in 1986 Uitgevoerde Activiteits-Metin- 
f vthe (21) Po en Andere Natuurlijke Radio-Nucliden in 
trifugeerd Water en Zwevend Slib, Afk uit de 
Nederlandse Kust- en Binnenwateren (Results of the Ac- 


tivity 
Other Natural Nuclides in Centrifuged Water and Sus- 
— Matter from the Dutch Coastal and Inland Water- 


ys). 
PB00-247735/GAR 052,815 


RIVM-248601002 
Geschatte Stralingsbelasting in Nederland in 1987 
(Tweede Interimrapport) (Estimated Radiation Exposure 
in the Netherlands in 1987 (Second Interim Report). 
PB90-249350/GAR 051,474 


RIVM-718603001 

Acute Toxiciteit van Aluminium en H(+ )-lonen Concen- 

tratie voor Bodemnematoden uit = Zuur en Bango 

Dennenbos. (I) ioony Be —— 

ane in Waterig Medium (Acute Tomy Pees 
H(+ ) Concentration . Soil Nematodes from Acid 

po Lime-Rich Coniferous Forest Soil. (l) Development 

and Application of a Test in Watery Solutions). 

PB90-249343/GAR 052,279 


yf hy Halogeen Verbindii in Ai 
van i ingen in An- 
aeerobe Sediment-Water Systemen (Reductive Dehalo- 

—_— in of ic Pollutants in Anaerobic Sediments). 
B90-249012/GAR 051,712 


RIVM-718907001 
Interacties van Organische Microverontreinigingen met 
— Humusstoffen in Water (Interactions of 
ic Micropollutants on Dissolved Humic Acid in Water). 

PB90-250887/GAR 051,720 


a iy Inpasbaarheid Stoffen 5. E 

nj len Mn 
teemkennis voor Nationaal pecan atone Literatuurstudie 

bs danny» voor een Onderzoek (Project 


Programma 
es of Sebotences 6 5. Ecosystem Knowl- 
tional Substances Policy: Literature Study 


for a Research ram). 
and Proposal or 8 _ 


RIVM-728513010 
Transport van fe moi door de Ondergrond. Ein- 


051,764 


drapportage. Deel 9 (Transport of Radio-Nuclides 

with eundeeter. Faas inal Report. Part 9). 
PB90-249020/GAR 

RIVM-728518005 
In situ Biorestoration of a Subsoil Contaminated with 


Gasoline. 
PB90-247727/GAR 051,711 


rae Teneeeees 
Bi tie van Chloorfenolen in de Bodem (Biodegra- 

dation of Chlorophenols in Soil). 

PBOO 248040/CAR 051,762 


RIVM-728603006 
Onderzoek naar de Uitspoeli 
quae in de Bodem met (1 


051,543 


en Omzetti 


PB90-249046/GAR 
RIVM-73851 “+ og 
Biodegradatie 


tion of Pentachi 


Report). 
PB90-249137/GAR 


RIVM-738711002 
Aandachtstoffen Wet en aca ht Stoffen (Isobu- 
tanol, HCN, cal At DOP wrt Nikkel) ( “+ a 
(Dutch) Chemical Chemical Substances Act (lsobutyl-Aloohol HON: 

P-DOP and Nickel)). 

PB90-250853/GAR 051,765 


“aes on Vervolgonderzoek Cadi Kwik, 
it en naar imium, 
Chroom en Andere Metalen in Kunststofprodukten (Reca- 
tory _and Continuous Investigation into Cadmium, 
, Chrome and Other Metals in Plastic say 
PB90-250879/GAR 052,038 


RIVM-758473013 
Integrated Criteria Document Asbestos. 
PB90-248907/GAR 


RIVM-758473013 
Integrated Criteria 
PB90-248915/GAR 

RIVM-758474011 
—— Criteria Document PAHs. 

PB90-255050/GAR 051,482 


Appendix to Report No. 758474011. Int ted Criteria 
Document PAH: Republication of Addendum to Report 


Bi dation of Xenobiotics V. it the 
rapport @lodeye a & 


051,494 


051,473 


Document Asbestos Effects: Appendix. 
052,278 


CORPORATE AUTHOR INDEX 


ROYAL SIGNALS AND RADAR ESTABLISHMENT, MALVERN 


No. aor. March 1989. Effects of 10 Selected 


PB90-255068/GAR 052,284 


RIJKSWATERSTAAT, HAREN (NETHERLANDS). TIDAL 
WATERS Div. 


GWAO-89.010 
Windklimaat ter Hoogte van de Nederlandse Kust Over 
de Periode 1907-1 (Wind Climate along the Dutch 
of the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 


GWAO-89.2002 
Comparison of Grain Size Correction Procedures for Or- 
ganic Micropollutants and Heavy Metals in Marine Sedi- 
PB90-251794/GAR 051,721 


RIJKSWATERSTAAT, LELYSTAD (NETHERLANDS). 
DIRECTIE FLEVOLAND. 


FLEVOBERICHT-306 


Land Subsidence and 

PB90-249145/GAR 
ISBN-90-369-1059-5 

Land Subsidence ai 


PB90-249145/GAR 


Soil Ripening. 
052,595 


ind Soil Ripening. 

052,595 
RIJKSWATERSTAAT, THE HAGUE (NETHERLANDS). DIV. 
OF TIDAL WATERS. 


—> 015 
haostheorie en Frequentie- Verdelingen van Stormvioe- 
en Rivierafvoeren = of Chaos in Relation to 
Frequency Distribution of Storm Surges and River Dis- 


c ). 
PB90-253402/GAR 050,855 


GWAO-89.024 
Impact of Tributyltin in Dutch Coastal Waters: An Envi- 
ronmental Problem. 
PB90-253410/GAR 051,728 


GWAO-89.1313 
Effect of Extracts from Suspended Sediments on ‘Mytilus 


edulis’ 
PB90-253451/GAR 051,729 
GWAO-89.1314 
pees ee es Using ‘Bathyporeia sarsi’ and ‘Bath- 
Pisv0-283469/GAR 052,778 
RISOE NATIONAL LAB., ROSKILDE (DENMARK). 


NEI-DK-315 
Thermal decomposition of dilute aqueous formic acid so- 


lutions. 
DE90791311/GAR 050,804 


RISOE NATIONAL LAB., ROSKILDE (DENMARK). TEST 
STATION FOR WIND TURBINES. 


NEI-DK-320 
Notat nde konsekvens af vindmoenster og en 
differentieret tarif paa elafregning — vindkraftvaerk 
es distributionsselskab. (Note on the consequences of 
ind patterns and differentiated tariffs on electricity ac- 
counting between wind power stations and distribution 


firms). 
DE90791348/GAR 
RMA AEROSPACE, INC., MOUNTAIN VIEW, CA. 


yn Toes penne M tohydrodynamic 
e net 
Model of Solar Sein taneeien ‘- 
(AFOSR-TR-90-0534) 
AD-A222 612/4/GAR 
ROCHESTER UNIV., NY. 
Discovery of Low Mass Objects in Taurus. 
N90-21329/9/GAR 


ROCHESTER UNIV., NY. DEPT. OF PHYSICS AND 
ASTRONOMY. 


050,534 
050,514 


DOE/ER/13065-568 
+ pea extractions of the x and Q(sup 2) dependence of 
sigma (sub ny “yh oy T), F(sub 2p), F(sub ma 
pee F(sub 2n)/(sub 2p) from a combined analysis of 
SLAC inelastic electron ph. experiments. 
(CONF-9003161-1) 
DE90011013/GAR 053,119 


UR-1101 
Precise extractions of the x and Q(sup 2) dependence of 
R = _ sigma (sub L)/sigma (sub T), F(sub > 2p F(sub ~ 
and F(sub 2n)/(sub 2p) from a combined analysis of 
SLAC inelastic electron scattering experiments. 
(CONF-9003161-1) 
DE90011013/GAR 053,119 


UINAG._ - Instrumentation for Laser Switched Power 

(AFOSR-TR-90-0582) 

AD-A222 629/8/GAR 

INSB DRO Array Characteristics. 

N90-21326/5/GAR 051,142 
ROCKWELL INTERNATIONAL, THOUSAND OAKS, CA. 
MICROELECTRONICS RESEARCH AND DEVELOPMENT 
CENTER. 

MRDC41129.12FR-ADD 
and Fabrication of GaAs Mask Programmable 
Functions \ddendum. 


and a Array. A\ 
AD-A222 A222 898/5/ AR 051,170 


ROCKWELL INTERNATIONAL, THOUSAND OAKS, CA. 
SCIENCE CENTER. 


NAS 1.26:4285 
Some Aspects of Essentially poneeeey (ENO) For- 
mulations for the Euler Equations, Part 


053,047 


(NASA-CR-4285) 
N90-20949/5/GAR 


$C5497.FR 
poor oy Transistor Technology. 
AD- 220/5/GAR 051,177 
Low Noise HgCdTe 128 X 128 SWIR FPA for Hubble 


Space T 1 
N90-21337/2/GAR 051,147 


‘e@ 256X256 NWIR FPA. 
N90-21348/9/GAR 


050,340 


051,154 


ROGERS AND ASSOCIATES ENGINEERING CORP., SALT 
LAKE CITY, UT. 


CONF-890207-40 
BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 


DOE/ER/60664-3 
BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 


DOE/ER/60664-5 
ee ee ae 
benchmark and parameter evaluations. Project 
annual report. 

DE90011418/GAR 051,534 
RAE-8810-6 

Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project 


annual report. 
DE90011418/GAR 051,534 
ROME AIR DEVELOPMENT CENTER, GRIFFISS AFB, NY. 
ication of a Bistatic Two-Scale of Sur- 
loughi ittering 
AD-A223 231/2/GAR 051,101 
RADC-TR-89-88 
Backscatter Enhancement in Scattering from Rough Sur- 
AD-A223 110/8/GAR 051,100 
RADC-TR-90-49 
ATN ign Tool. 
AD-A223 030/8/GAR 
RONDOUT ASSOCIATES, INC., STONE RIDGE, NY. 


Experiments and Analysis of Data on Shear Wave Propa- 
tion in Shallow Water Sediments. 
D-A222 933/4/GAR 052,811 


pee my of OBS Bottom-Coupling Characteristics 

AD AD2O 2 971/4/GAR 052,809 
ROYAL AEROSPACE ESTABLISHMENT, FARNBOROUGH 
(ENGLAND). 

RAE-TR-89057 

Evaluation of a Method of Reconstituting Fatigue Loading 

from Rainflow ing. 

(DORIC-BR-113381, 

AD-A222 664/5/GAR 050,384 

Corrosion and Stress Corrosion of Aluminum-Lithium 


Al 
AD bO0s 925/3/GAR 051, ond 


Current Status of the Application of Conventional Alumi- 
Cet idae ee ans he elma ter Pee Gade. 


ments. 
AD-P005 936/0/GAR 052,002 


M im Alloy Technology for Aerospace a 
poPoos 941/0/GAR 
ROYAL AIRCRAFT ESTABLISHMENT, paveret... 
(ENGLAND). 
BR112064 
Role of Structural Analysis in Airworthiness Certification. 
N90-20972/7/GAR 050,394 
BR112837 
Computer-Aided Structural Optimisation of Aircraft Struc- 


tures. 
N90-20973/5/GAR 050,395 


RAE-TM-MAT-STR-1138 
Computer-Aided Structural Optimisation of Aircraft Struc- 
tures. 
N90-20973/5/GAR 050,395 
RAE-TM-MS-1129 
Role of Structural is in Airworthiness Certification. 
N90-20972/7/GAR 050,394 
oo NETHERLANDS METEOROLOGICAL INST., DE 
wer om Doubling of ee CO2 on the Storm- 
Effect of a on 
tracks in the Climate of a General Circulation Model. 
PB90-249186/GAR 050,562 
ROYAL SIGNALS AND RADAR ESTABLISHMENT, 
MALVERN (ENGLAND). 
RSRE-MEMO-4336 
Ss Se ae eer eee ee 
IC-BR-113377) _ 
AD-A222 619/9/GAR 
gs ar ager 


050,582 


050,946 


AD-A222 eS7//GAR 


October 15, 1990 


051,065 
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RSRE-MEMO-4350 
Introduction to the Information Processing Components 
of the Brain. 
(ORIC-BR-113301, 
AD-A222 656/1/GAR 


RSRE-MEMO-4367 
and Lexis of the Specification Language Z. 
1C-BR-1 13378, 
AD-A222 618/1/GAR 050,962 
RUHRKOHLE A.G., ESSEN (GERMANY, F.R.). 


Erick ged M tbahn-Foerdersyst fuer dei 
lung eines Magnetbahn- lems n 
ohlenbergbau unter Tage (Phase 1). Schlussber- 

ich qoevelopaons of a oo a levitated transport 
a for the underground hard coal mining industry 


—— 1). Final report). 
90792160/GAR 052,522 
RUTGERS - THE STATE UNIV., NEW BRUNSWICK, NJ. 
DEPT. OF CHEMISTRY. 
~ and Transport of Fluorescent Probes in Surfac- 
tant 


yers. 
(ARO-25669. 1 1-CH) 
AD-A222 841/9/GAR 


S-CUBED, LA JOLLA, CA. 


yg ia ee 
Discrimination of Quarry eon Earthquakes 
Underground Nuclear Explosion: 
(GL-TR-89-01 14) 
Pape 148/8/GAR 


SMANY: PRD. G.M.B.H. UND CO. K.G., BREMEN 


052,177 


050,776 


051,103 


gr sone 
Wirtschaftliche Minderung des NOx Gehaltes unter die 
bec noma durch NCR mittels Harnstoff und zu- 
thermoprozesstechnischer Massnahmen. 
Sehlussbericht (Economical reduction of 4 content to 
well below the limit values prescribed by ‘TA-Luft’ 
through non-catalytic reduction by using urea and addi- 
tional technical and thermo-processing measures. Final 


). 
5E90785073/GAR 051,427 
SAINT ANDREWS UNIV. (SCOTLAND). 
International Symposium on Polymer Electrolytes (ist). 
(R/D-5742-CH-02) 
AD-A223 013/4/GAR 050,822 


= CHARLES COUNTY WATER DEPT., ST. CHARLES, 


DOE/OR/21864-4 
St. Charles County well field monitoring project. Quarterly 
January-March 1990. 
90010626/GAR 051,690 
SAN ANTONIO AIR LOGISTICS CENTER, KELLY AFB, TX. 
Performance Oriented Packaging Testing of Fiberboard 
Container, PPP-B-636. 
(DOD/POPHM- 790022) 
AD-A222 748/6/GAR 


SAN DIEGO STATE UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 


051,798 


CIVIL ENGINEERING SER-87141 
Performance Measurement for Centrally-Controlled, Traf- 
fic-Responsive oa Metering Systems. 
PB90-245044/G 053,338 
SAN JOSE STATE nl CA. 
Thin Film Composite Materials, Phase 2. 
AD-A222 882/3/GAR 
SANDIA NATIONAL LABS., ALBUQUERQUE, NM. 
Eh 19 ees , 
Modeling of runaway electron + gaa lor design o' 
tokamak plasma facing components. 
oe acaategaa 052,604 
CONF-900466- 
a ~ microstructure of concentrated suspen- 


DE90009976/GAR 052,887 
Cracking of - films during dryi 
ims duri ing. 
DE90010821/GAR ™ 
CONF-900466-36 
Properties of films prepared from low surface area/densi- 
alumina-silica. 
90011048/GAR 051,892 
CONF-900466-44 
Rapid thermal processing of high temperature supercon- 


DE90011236/GAR 053,020 


CONF-900505-1 
Trapping of deuterium at damage in graphite. 
DE90011234/GAR 
CONF-900528-1 
in the study of organic superconductors. 
DE90011049/GAR 


ag tect 


DE90011505/GAR 


CONF-900557-3 
= for the Rutherford magnetic spectrograph 
on ll. 
DE90009739/GAR 053,061 


CONF-900557-4 
Visible ‘Spemenened measurements in the PBFA II ion 


051,906 


051,887 


052,621 


050,802 


photoconductance decay. 
051,186 
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DE90010828/GAR 


a 900562-3 
doping of InSb grown by MOCVD using tetraethyltin. 

DEsodos 27/GAR 051,880 
CONF-900563-5 

Flash x-ray measurements with a time projection Comp- 

ton spectrometer. 

DE90011050/GAR 053,120 
CONF-900608-17 

Sensor-based automated docking of large payloads. 

DE90011020/GAR 052,674 
CONF-900608-18 

Model based, sensor directed remediation of under- 
= round storage tanks. 
E9001 1025/GAR 052,675 

CONF-900654-1 

Chlorine reactive-ion-beam etching of InSb and InAs(sub 

0.15)Sb(sub 0. = InSb strained-layer-superiattices. 

DE90010848/GAR 053,011 
CONF-900703-1 

Direct absorber reactor/receiver for solar thermal appli- 


cations. 
DE90006280/GAR 051,365 


CONF-900723-1 
New technique for hardening optically-triggered thyristors. 
DE90006769/GAR 052,294 


CONF-900723-2 
a switched-bias response from steady-state irra- 


diatio 
DE90006770/ GAR 052,295 


CONF-900723-3 
Total-dose degradation of thin film ferroelectric capaci- 


tors. 
DE90007152/GAR 051,970 


CONF-900723-4 
oo of the 1-MeV equivalent silicon damage 


mei logy. 
DE90007167/GAR 051,178 


CONF-900723-5 
Statistical process control for QML radiation hardness as- 


surance. 
DE90007413/GAR 052,296 


CONF-900723-6 
1/f noise in irradiated MOS devices. 
DE90007288/GAR 


CONF-900723-7 
Thermal emission model for the anneal of radiation-in- 


duced trapped holes. 
DE90007285/GAR 051,179 


CONF-900723-8 
Dosimetry considerations for the ny ote photon/ 
electron environment of HERMES Ill: Implications for ex- 
iments and modeling. 
E90007073/GAR 053,052 
CONF-900723-9 
SEU characterization and design dependence of the 


SA3300 microprocessor. 
DE90007678/GAR 050,955 


CONF-900723-10 
oo dependence of interface trap buildup in Si-gate 
DE90007679/GAR 


CONF-900723-11 
poe hardening of a high voltage IC technology 


(BCDM 
051,181 


052,957 


051,971 


051,180 


OS). 
DE90008345/GAR 
CONF-900774-2 

Joining engineering ceramics. 

DE90010819/GAR 
CONF-900780-1 

Bold Archimedes: An experiment in automating mechani- 


cal asser 
051,814 


051,886 


mbly. 
DE90009001/GAR 


CONF-900792-1 
Transformer coupled semiconductor bridge igniter for low 
voltage ignition from a high voltage source. 
DE90009974/GAR 050,919 


CONF-900792-2 
Titanium-boron mixtures as variable heat sources. 
DE90009729/GAR 050,889 


CONF-900792-3 
Effect of charge mixture ratio and particle size on igniter 
plume heat transfer characteristics. 
DE90010833/GAR 052,843 


CONF-900792-4 


Aerosol cloud generation experiments. 
DE90011051/GAR 


CONF-900792-5 
Modeling laser ignition of explosives and ‘otechnics: 
Effects and characterization of radiative transfer. 
DE90011052/GAR 052,845 


CONF-900792-6 
Development 


052,844 


of ute laser-ignited pyrotechnic and ex- 
052,846 


[~oe components. 

E90011238/GAR 

aa or fation technology development projects. 
ost circulation elopment pro 
DE90009742/GAR _ 051,299 


CONF-9004159-6 
Linear algebra for dense matrices on a hypercube. 


DE90010533/GAR 


CONF-9004159-8 
Implementation of JAC3D on the NCUBE/ten. 
DE90011472/GAR 051,012 
CONF-9004193-1 
Characterization of chemically prepared PZT thin films. 
DE90010831/GAR 051,888 
CONF-9005122-3 
Comparison of CTH predictions with experimental armor/ 
anti-armor data for long rod penetrators in two and three 


dimensions. 
DE90009744/GAR 052,850 


CONF-9005135-3 
Approximate minimum-time trajectories for two-link flexi- 
ble manipulators. 
DE90009728/GAR 051,843 
CONF-9005164-1 
Performance problems of dimensional measurement sys- 


tems. 
DE90009975/GAR 051,836 


CONF-9005167-4 
—ve a relational database: Stepwise, bottom-up 


5e98010834/ GAR 050,306 


CONF-9005173-1 
Rock motion simulation and prediction of porosity distri- 
bution for a two-void-level retort. 
DE90010825/GAR 052,514 
CONF-9005175-1 
Algorithm for using a slide-screw tuner as a computer- 
controlled impedance. 
051,116 


051,004 


DE90010657/GAR 


CONF-9005183-1 
Sedimentation of particles through quiescent suspen- 


sions. 
DE90011018/GAR 052,895 


CONF-9006146-4 
Sea a study of Li-alloy/FeS2 thermal cells. 
DE90010659/GAR 051,209 


CONF-9006146-5 
Resistivity measurements of halide-salt/MgO separators 
for thermal cells. 
DE90009740/GAR 051,208 


CONF-9006153-1 
Liquid crystal coatings for surface shear stress visual’za- 
tion in hypersonic flows. 
DE90010846/GAR 052,894 
CONF-9006172-1 
Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 


— 9006174-1 
roving the performance of InAs(sub 1-x)Sb(sub x)/ 
pee aa grown by metal organic chemical 


vapor dopo depo: 
D 390009743/GAR 050,789 


SAND-85-0699 
X-Ray Detector: An x-ray radiation detector design code. 
DE90008235/GAR 053,057 


SAND-87-0645 
Effect of stratification on gravitational coagulation and 
settling of aerosols. 
DE90010153/GAR 051,400 


SAND-87-0959 
Prediction of loads on penetrators into rock via the 
spherical cavity expansion approximation. 
DE90010323/GAR 052,838 
SAND-88-0558 
LLUVIA: A program for one-dimensional, steady-state 
flow through partially saturated porous media. 
DE90010300/GAR 052,659 
SAND-88-1958 
Distance and clearance perception using forward-looking, 
vehicular television systems. 
DE90010273/GAR 053,310 


SAND-88-2174 
Characterization and development report for the SA2859: 
A silicon controlled rectifier. 
DE90010196/GAR 051,182 


SAND-88-7060 

Yucca Mountain Project: Preliminary shaft liner design cri- 

teria and methodology guide. 

DE90010168/GAR 052,653 
SAND-89-0126C 

Utilization of polymer viscoelastic properties in acoustic 

wave sensor ications. 

DE90010534/GAR 050,838 
SAND-89-0201 

Basic data report for drillhole H-12 (Waste Isolation Pilot 

Plant-WIPP). 

DE90010322/GAR 052,442 
SAND-89-0202 

Basic data report for drillholes H-14 and H-15 (Waste 

tsolation Pilot Plant-WIPP). 

DE90008233/GAR 052,481 
SAND-89-0203 

Basic data report for drillhole H-16 (Waste Isolation Pilot 


Plant-WIPP). 
DE90008236/GAR 051,500 





SAND-89-0204 
Basic data r 
Isolation Pilot 
DE90008234/GAR 


SAND-89-1997C 
Approximate minimum-time trajectories for two-link flexi- 
ble manipulators. 
DE90009728/GAR 051,843 


for drillholes H-17 and H-18 (Waste 
jant-WIPP). 
051,499 


the Waste | jation dot Plant re — Salaun. P 
laste Iso! jot Plant repository/shaft system 
DE90010197/GAR 051,506 


SAND-89-2229C 
Self-di Fev of Li-alloy/FeS2 thermal cells. 
DE90010659/ 051,209 
“anne 
Resistivity measurements of halide-salt/MgO separators 
for thermal cells. 
DE90009740/GAR 051,208 
SAND-89-2389C 
Liquid crystal coatings ” surface shear stress visualiza- 


tion in hypersonic 
DE90010846/GAR 052,894 


SAND-89-2405 
Modeling of runaway electron damage for the design of 
tokamak plasma facing components. 
DE90008237/GAR 052,604 
SAND-89-2464C 
Microwave-detected photoconductance decay. 
DE90011505/GAR 
a 
pe LS XPATHS computer code. 
10324/GAR 
SAND-89-2561C 
Bold Archimedes: An experiment in automating mechani- 


051,814 


051,186 


053,243 


cal assembly. 
DE90009001/GAR 


SAND-89-2658 
Aerosol Dynamics Laboratory. 
DE90010275/GAR 
SAND-89-2671 
Overtest for Simulated aaa rng one Waste (Room 
B): In situ data report (Ma' hw 1988): Waste 
Isolation Pilot Plant (WIPP) Thennal/Seucuael Interac- 


tions Pr 
052,656 


050,324 


DE90010191/ /GAR 


SAND-89-2727C 
Enhancing a relational database: Stepwise, bottom-up 


5e98010884/ GAR 050,306 


SAND-89-2804C 
Cracking of sol: 
DE90010821/GAR 


SAND-89-2930C 


Linear algebra for dense matrices on a hypercube. 
DE90010533/GAR 051,004 


SAND-89-2931C 
I ntation of JAC3D on the NCUBE/ten. 
DE90011472/GAR 


SAND-89-2951 
ANEOS analytic equations of state for shock physics 
codes input manual. 
DE90010198/GAR 053,074 
SAND-89-2956 
Magnetic-field shielding of satellites from high-energy- 
electron environments. 
DE90010296/GAR 053,247 
SAND-89-3001C 
Trapping of deuterium at damage in graphite. 
DE90011234/GAR 
SAND-89-3086C 
Direct absorber reactor/receiver for solar thermal appli- 


cations. 
DE90006280/GAR 051,365 


SAND-89-3095 
Preliminary evaluation of potential engineered modifica- 
tions for the Waste Isolation Pilot Plant (WIPP). 
DE90010165/GAR 052,652 


SAND-89-3131C 
ew and microstructure of concentrated suspen- 


052,887 


films during drying. 
051,887 


051,012 


052,621 


DE90009976/ GAR 


SAND-89-7045 
po gn of a point-contact solar cell using high- 
volume — Final report. 
DE90010330/GA 051,368 
SAND-89-7151 
Evaluation of mixed alcohol production processes and 


catalysts. 
DE90010325/GAR 051,268 


SAND-90-0001C 
Transformer — yopeey bridge igniter for low 
ignition from a high voltage source. 
E980099 174/GAR 050,919 


SAND-90-0005C 
Titanium-boron mixtures as variable heat sources. 
DE90009729/GAR 050,889 


SAND-90-0013 
of Weeks Island bulkheads. 


Si 
DEQ010167 GAR 


051,266 


CORPORATE AUTHOR INDEX 


SAND-90-0031C 
Development of diode laser-ignited pyrotechnic and ex- 


a components. 
E9001 1238/GAR 052,846 
SAND-90-0085 

Haptic perception with an articulated, sensate robot 


DE90010195/GAR 051,844 


SAND-90-0088C ; 
pe ape the performance of InAs(sub 1-x)Sb(sub x)/ 
InSb infrared detectors grown by metal organic chemical 


90000748/ GAR 050,789 


SAND-90-0125C 
Aerosol cloud 
DE90011051/GAR 


SAND-90-0139C 
Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 


SAND-90-0153 
Vectorized elastic/plastic power law hardening material 
model including Lueders strain. 
DE90010172/GAR 


SAND-90-0161C 
ony switched-bias response from steady-state irra- 


diatio 
DE90006770/ GAR 052,295 


SAND-90-0164C 
Flash x-ray measurements with a time projection Comp- 
te 


ton spectrometer. 
DE90011050/GAR 


SAND-90-0206 
tional and performance characteristics of the PCP 
PHEMTO-CHEM 100 ion mobility spectrometer. 
DE90010193/GAR 052,837 
SAND-90-0226C 
New technique for hardening optically-triggered re 
DE90006769/GAR 
SAND-90-0230C 
Effect of charge mixture ratio and particle size on igniter 
plume heat transfer characteristics. _ 


ition experiments. 
052,844 


051,826 


053,120 


DE90010833/GAR 


SAND-90-0243 


Hen of linear shaped charges using the LESCA code. 
10192/GAR 052, 


SAND-90-0256C 
Tin doping of InSb grown by MOCVD using —— 
DE90009727/GAR 151,880 


SAND-90-0285 
Geomechanical analyses in support of the Waste Isola- 
tion Pilot Plant (WIPP). 
DE90010329/GAR 051,508 


a nt 
Primary Standards Laboratory report: 2nd half 1989. 
DE90010298/GAR 051,385 


SAND-90-0341C 
Examination of the 1-MeV equivalent silicon damage 


Dea0007 ey GAR 051,178 


SAND-90-0344C 
Thermal emission model for the anneal of radiation-in- 
duced trapped holes. 
DE90007285/GAR 051,179 
SAND-90-0348C 
Sensor-based automated docking of large payloads. 
DE90011020/GAR 052,674 


SAND-90-0352C 
Model based, sensor directed remediation of under- 
oo round storage tanks. 
E9001 1025/GAR 052,675 
SAND-90-0367C 
— degradation of thin film ferroelectric capaci- 


5800071 52/GAR 051,970 


SAND-90-0368C 
Statistical process control for QML radiation hardness as- 


surance. 
DE90007413/GAR 052,296 


SAND90-0375 
Performance Assessment Methodology for Low-Level 
Waste Facilities. 
NUREG/CR-5532/GAR 052,689 


SAND-90-0388 
Graphical analysis of barrel-tamped explosively acceler- 


pom flyer plates. 
DE90010299/GAR 052,856 


SAND-90-0394C 
Dosimetry considerations for by ote h-energy photon/ 
electron environment of HERMES Ill: Implications for ex- 
periments and modeling. 
DE90007073/GAR 053,052 


SAND-90-0396 
Plasma-facing materials. 
DE90008243/GAR 


SAND-90-0410C 
1/f noise in irradiated MOS devices. 
DE90007288/GAR 

SAND-90-0421 
Equilibrium swelling of elastomeric materials in solvent 
environments. 


052,605 


051,971 


SANDIA NATIONAL LABS., LIVERMORE, CA. 


DE90010164/GAR 


SAND-90-0436C 
Field Se of interface trap buildup in Si-gate 


DE30007679/GAR 051,180 
SAND-90-0462 

Seismic signal processing optimized for a specific source 

and receiver. 

DE90010189/GAR 051,104 
SAND-90-0464C 

Rock motion simulation and prediction of porosity distri- 

bution for a two-void-level retort. 

DE90010825/GAR 052,514 
SAND-90-0480C 

SEU characterization and design dependence of the 

SA3300 microprocessor. 

DE90007678/GAR 050,955 
SAND-90-0501C 

——— ition hardening of a high voltage IC technology 


(BCDMOS). 
DE90008345/GAR 051,181 
SAND-90-0506C 
Comparison of CTH predictions with e: armor/ 
quileouus dite tas Lng sad passtaion is tae ane Gaus 


dimensions. 

DE90009744/GAR 052,850 
SAND-90-0519 

Numerical modeling tools for transient electromagnetic 

problems. 

DE90010328/GAR 053,081 


SAND-90-0552C 
= analysis for the Rutherford magnetic spectrograph 


PBFA-II. 
DE90009739/GAR 053,061 
SAND-90-0566 


GREPOS: A GENESIS database repositioning pr x 
DE90010254/GAR 95 002 


SAND-90-0577C 
Modeling laser ignition of explosives and pyrotechnics: 
Effects and characterization of radiative transfer. 
DE90011052/GAR 052,845 
SAND-90-0631C 
Visible spectroscopy measurements in the PBFA II ion 


DE90010828/GAR 052,957 


SAND-90-0759 
Enhanced gas recovery bibliography, Sandia National 
Laboratories, December 1975-December 1989. 
DE90010166/GAR 052,511 


SAND-90-0869 
Sandia National Laboratories data engineering for DOE 
production agencies. 
DE90010297/GAR 051,800 
SAND-90-0966C 


Des05108% 0819/' SGA 


SAND-90-1009C 
Performance problems of dimensional measurement sys- 


tems. 

DE90009975/GAR 051,836 
SAND-90-1075C 

Lost circulation tech 

DE90009742/GAR 
SAND-90-1077C 

Characterization of chemically prepared PZT thin films. 

DE90010831/GAR 051, 
SAND-90-1111C 

Properties of films prepared from low surface area/densi- 

alumina-silica. 
9001 1048/GAR 051,892 

SAND-90-1177C 

Chlorine reactive-ion-beam 

0.15)Sb(sub 0.85)/InSb strai 

DE90010848/GAR 
SAND-90-1209C 

Algorithm for using a slide-screw tuner as a computer- 

controlled i 5 

DE90010657/GAR 051,116 
SAND-90-1229C 

Rapid — processing of high temperature supercon- 


DE90011236/GAR 053,020 
SAND-90-1234C 
Pressure in the study of organic superconductors. 
DE90011049/GAR 
SAND-90-1265C 
Sedimentation of particles through quiescent suspen- 
sions. 
DE90011018/GAR 052,895 
SANDIA NATIONAL LABS., LIVERMORE, CA. 


SAND-89-8253 
Interferometric 
tor for characterizing 
DE90010331/GAR 


SAND-90-8216 
— guide to the SCABBARD scenario language. Edi- 


DE9001 0327/GAR 052,391 


October 15, 1990 CA-45 


051,954 


051,886 


” ' ee 051,299 


etching of InSb and InAs(sub 
ined-layer-: tices. 


053,011 


050,802 


ic-generation autocorrela- 
femtosecond pulses. 
052,925 





SAND-90-8223 
Coal Combustion Science quarterly progress report, Jan- 


March 1990. 
DEY001 0326/GAR 051,269 
SANTA BARBARA RESEARCH CENTER, GOLETA, CA. 
of meng ort InSb Arrays for SIRTF (Space Infra- 


red Telescope Facil 

N90-21325/7/GAR 051,141 
SASKATCHEWAN AGRICULTURE AND FOOD, REGINA 
(CANADA). 

Hulless barley luction. 

MIC-90-03560/GAR 

Net blotch, spot blotch and scald of barley. 

MIC-90-03561/GAR 

Tan spot of wheat. 

MIC-90-03562/GAR 

Lentil production in western Canada. 

MIC-90-03563/GAR 

Durum production. 

MIC-90-03564/GAR 

Blackpoint and smudge of wheat. 

MIC-90-03565/GAR 

Browning of evergreens. 

MIC-90-03566/GAR 

Ascochyta blight of pulse crops. 

MIC-90-03567/GAR 050,475 
SASKATCHEWAN AGRICULTURE, REGINA (CANADA). 

Saskatchewan Agriculture: Annual report 1988-89. 

MIC-90-03458/GAR 050,426 
SASKATCHEWAN. AIR AND LAND PROTECTION 
BRANCH, REGINA (CANADA). 

Chemical use and distribution in the Regina aquifer 

region. Volume |: Executive summary -- Volume Il: Report 

and appendices. 

MIC-90-03579/GAR 051,706 
SASKATCHEWAN ALCOHOL AND DRUG ABUSE 
COMMISSION, REGINA (CANADA). 

Saskatchewan — and Drug Abuse Commission: 


Annual report 1988: 
MICOD-OS463/GAR 052,151 


050,470 
050,471 
050,472 
050,473 
050,511 
050,474 


052,421 


SASKATCHEWAN CROP INSURANCE CORP., MELVILLE. 


Saskatchewan Crop Insurance Corporation: Annual report 
1988-89. 
MIC-90-03466/GAR 


SASKATCHEWAN DEPT. OF ENERGY AND MINES, 
REGINA. 


050,427 


Saskatchewan Energy and Mines: Annual report 1988-89. 
MIC-90-03451/GAR 052,543 


SASKATCHEWAN DEPT. OF ENVIRONMENT AND PUBLIC 
SAFETY, REGINA. 


Saskatchewan Environment and Public Safety: Annual 


report 1988-89. 
MIC-90-03489/GAR 051,467 


SASKATCHEWAN DEPT. OF PARKS, RECREATION AND 
CULTURE, REGINA. 


Saskatchewan Parks, Recreation and Culture: Annual 


report 1988-89. 
MIC-90-03487/GAR 053,332 


— DEPT. OF RURAL DEVELOPMENT, 


Saskatchewan Rurai Development: Annual report 1988- 


89. 
MIC-90-03452/GAR 053,335 


SASKATCHEWAN DEPT. OF SCIENCE AND 
TECHNOLOGY, SASKATOON. 


Saskatchewan Science and Technology: Annual report 


1988-89. 
MIC-90-03469/GAR 050,326 
SASKATCHEWAN GRAIN CAR CORP., MELVILLE. 


Saskatchewan Grain Car Corporation: Annual report 


1 9. 

MIC-90-03450/GAR 050,453 
SASKATCHEWAN HIGHWAYS AND TRANSPORTATION, 
REGINA. 


Saskatchewan Highways and Transportation: Annual 
report 1988-89. 
MIC-90-03471/GAR 053,318 


SASKATCHEWAN RESEARCH COUNCIL, SASKATOON. 
Climatological Reference Station: Annual summary, 1989. 
MIC-90-03479/GAR 050,559 


Tree growth responses to changes in the physical and 
chemical climate and methods to assess economic con- 
MiC-90-03578/GAR 052,422 
aaa WATER APPEAL BOARD, REGINA 
cme Water Appeal Board: Annual report 1988- 


MIC-90-03468/GAR 052,489 
SAVANNAH RIVER LAB., AIKEN, SC. 
CONF-890488-14 
WIPP/SRL in-situ tests: Compositional correlations of 
MIIT waste glasses. 
DE90011241 /GAR- 051,530 
DP-MS-89-78 
WIPP/SRL in-situ tests: Compositional correlations of 
MIIT waste glasses. 
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DE90011241/GAR 


DPST-87-891 
Analytical Data Management System (ADMS). 
DE90011248/GAR 051,801 
SAVANNAH STATE COLL., GA. DEPT. OF CHEMISTRY. 
DOE/SR/18047-2 
Investigation on the utilization of coal fly ash as amend- 
perce to compost for vegetation in acid soil. Progress 
March 16, 1989-April 15, 1990. 
D 9001 1088/GAR 050,469 
SCHOOL OF AEROSPACE MEDICINE, BROOKS AFB, TX. 
USAFSAM-JA-89-62 
Computer Modeling Wave Propagation with a Variation of 
the Helmholtz-Kirchhoff Relation. 
AD-A222 746/0/GAR 052,913 


Evaluation of the Photopic ERG Using Lower Eyelid Elec- 


trodes. 
AD-A222 617/3/GAR 052,211 


SCIENCE APPLICATIONS INTERNATIONAL CORP., 
MCLEAN, VA. 


Epidemiologic investi 


051,530 


ation of Health Effects in Air Force 
Personnel Followi posure to Herbicides. Volume 1. 
(USAFSAM-TR-90-2-VOL-1) 

AD-A222 573/8/GAR 052,225 


SCIENCE APPLICATIONS INTERNATIONAL CORP., 
NORRISTOWN, PA. 
Assessment of Physical Coal Cleaning Practices for 
Sulfur Removal. 
(EPA/600/7-90/013) 
PB90-250143/GAR 051,297 


SCIENCE APPLICATIONS INTERNATIONAL CORP., 
O’FALLON, IL. 

Cargo Movement Operations System (CMOS) System 

Segment Design Document. Revision. increment II. 

AD-A222 998/7/GAR 52,343 

Cargo Movement Operations System (CMOS) Require- 

pore Traceability Matrix, ECP. Version 2. 

AD-A223 023/3/GAR 052,344 
SCIENTIFIC RESEARCH ASSOCIATES, INC., 
GLASTONBURY, CT. 

SRA-R930011-F 

Rotating Flow in Radial Turbomachinery. 

(ARO-22360.4-EG-S) 

AD-A222 885/6/GAR 052,882 


ce, INSTITUTION OF OCEANOGRAPHY, LA JOLLA, 


Absolute Measurements of Gravity. 
(GL-TR-90-004. 
AD-A222 731/2/GAR 
Separable Coordinate Systems for PDEs. 
AD-A223 052/2/GAR 

SECOND WIND, INC., SOMERVILLE, MA. 
Low Cost Cogeneration aged ed Development. 
Final Report May 1988-July 19! 
(GRI-90/0085) 
PB90-247214/GAR 

SERATA GEOMECHANICS, INC., RICHMOND, CA. 
Application of Rheological Element Method (REM) model 
for open-pit design optimization. mes 

541 


052,435 


052,053 


051,224 


pen-p 
MIC-90-03389/GAR 
ONTARIO _— AND ASSOCIATES, OTTAWA 
ISBN-0-662-17465-8 
— impact analysis of the Salmonid Enhancement 


Program. 
MIC-90-03151/GAR 050,484 


SKIBSTEKNISK LAB., LYNGBY (DENMARK). 
DMI-89836-Vol.1 


— = wake interference. A validation study. Vol. 1. 


Mai 
DE90791320/GAR 051,329 


SL-1271-87828 
Maalinger paa Aeroe Vindmoellepark. (Measurements at 
Aeroe Windmill park). 
DE90791318/GAR 051,328 


SLOAN-KETTERING INST. FOR CANCER RESEARCH, 
NEW YORK. 
Organization and Expression of Plasmodial Genes Re- 


quired for Erythrocyte Invasion. 
AD-A222 674/4/GAR 052,155 


SOLAR ENERGY RESEARCH INST., GOLDEN, CO. 
CONF-900432-Absts 
Conference on the science and technology of thin-film 


superconductors. Book of abstracts. 
DE90000326/GAR 052,994 


CONF-900486-1 
Electrochromic sun control coverings for windows. 
DE90000335/GAR 


CONF-900599-6 
Aerodynamic pressure measurements on a rotating wind 
turbine blade. 
DE90000327/GAR 051,315 


DOE/CH/10093-67 
Ocean ener oe ag pony. Volume 2, Research 
summaries, a 198: 
DE89009482/GAI 051,313 


DOE/CH/10093-69 
Biofuels program summary. Volume 2, Research summa- 
ries, fiscal year 1989. 


150,645 


DE89009484/GAR 


SERI/TP-210-3723 
Conference on the science and technology of thin-film 
rconductors. Book of abstracts. 
DE90000326/GAR 052,994 
SERI/TP-211-3678 
SERI photovoltaic subcontract reports: 1989 abstracts 
and document control information, March 1, 1987-Febru- 


ay 29, 1988. 
DE90000336/GAR 051,364 


SERI/TP-211-3747 
Diagnostics of glow discharges used to produce hydroge- 
nated amorphous silicon films. Annual subcontract report, 
December 1, 1988-November 30, 1989. 
DE90000329/GAR 051,363 
SERI/TP-212-3786 
Electrochromic sun contro! coverings for windows. 
DE90000335/GAR 050,645 
SERI/TP-213-3712 
Photovoltaic Measurements and Performance Branch 
annual report, FY 1989. 
DE90000324/GAR 
SERI/TP-254-3629 
Testing the effectiveness of mobile home weatherization 
measures in a controlled environment: The SERI 
CMFERT Project. 
DE90000323/GAR 051,230 
SERI/TP-257-3455 
Wake deficit measurements on the Jess and Souza 
Ranches, Altamont Pass. 
DE89009505/GAR 
SERI/TP-257-3695 
Aerodynamic pressure measurements on a rotating wind 
turbine blade. 
DE90000327/GAR 051,315 


SONICRAFT, INC., CHICAGO, IL. 
Real-Time Ada Problem Solution Study. 
AD-A223 262/7/GAR 
SOUTH pe UNIV., COLUMBIA. DEPT. OF 
CHEMISTR 


snell Conducting Polymers for Molecular Electron- 


Ics. 

AD-A222 718/9/GAR 050,815 
SOUTH CAROLINA UNIV., COLUMBIA. INST. OF 
ARCHEOLOGY AND ANTHROPOLOGY. 


DOE/SR/10749-T4 
Close out report for archaeological investigations on the 
Savannah River Site, South Carolina. 
050,584 


051,547 


051,362 


051,314 


050,996 


DE90009735/GAR 


DOE/SR/10749-T5 
Archaeological resource management plan of the Savan- 
nah River Archaeological Research Program. 
DE90009736/GAR 050,585 
DOE/SR/10749-T6 
Technical synthesis of prehistoric archaeological investi- 
ations on the Savannah River Site, Aiken and Barnwell 
unties, South Carolina. 
DE90009737/GAR 050,586 


SOUTH SASKATCHEWAN HOSPITAL CENTRE, REGINA 
(CANADA). 
—. jppemeneue Hospital Centre: Annual report 


Mic-90-08456/ GAR 051,785 


SOUTHEASTERN FOREST EXPERIMENT STATION, 
ASHEVILLE, NC. 
FSGTR-SE-60 
Likelihood of Timber Management on Nonindustrial Pri- 
vate Forests: Evidence from Research Studies. 
PB90-248584/GAR 52,426 
FSGTR-SE-62 
Research Directions in the Study of Timber Markets and 
Forest Policies. 
PB90-248576/GAR 


SaLnANe LA FOREST EXPERIMENT STATION, NEW 


FSRB-SO-153 
Forest Statistics for Southwest-North Alabama Counties, 


1990. 

PB90-253212/GAR 052,429 
SOUTHERN ILLINOIS UNIV. AT CARBONDALE. COAL 
EXTRACTION AND UTILIZATION RESEARCH CENTER. 

a hen ne T10 


High-sulfur coal research at the SIUC Coal Technology 
= Quarterly progress report, January 1-March 


DE9001G 0972/GAR 051,414 


DOE/PC/89904-T11 
Laboratory. coal research at the SIUC Coal Technology 
~~ Quarterly progress report, January 1-March 


DE9001 111037 /GAR 051,417 


SOUTHERN ILLINOIS UNIV. AT CARBONDALE. DEPT. OF 
CHEMISTRY AND BIOCHEMISTRY. 
DOE/PC/88861-T18 
Interactions of sulfur-containing compounds with transi- 
tion metal clusters and metal surfaces Ill. Final report, 
January 1-December 31, 1988. 
DE90010591/GAR 


052,425 


051,409 





DOE/PC/89904-T6 
Modification of coal surfaces with methyl radicals. Final 


pt eae 1989-August 31, 1990. 
DE90010587/GAR ” 051,273 


DOE/PC/89904-T9 

Studies of the energetics of C-S bond-breaking reactions 

in radical ions derived from coal model compounds. Final 

cert January 1, 1989-August 31, 1990. 

DI '90010590/GAR 051,408 
SOUTHERN ILLINOIS UNIV. AT CARBONDALE. DEPT. OF 
MECHANICAL ENGINEERING AND ENERGY PROCESSES. 

DOE/PC/89904-T14 

Coal flotation and flocculation in the presence of humic 

acids. Final report, January 1, 1989-August 31, 1990. 

DE90011454/GAR 051,284 
SOUTHERN ILLINOIS UNIV. AT CARBONDALE. DEPT. OF 
PLANT AND SOIL SCIENCES. 

DOE/PC/89904-T7 

Microbial removal of organic sulfur from coal (bacterial 

degradation of sulfur-containing heterocyclic compounds). 

Final report, January 1, 1989-August 31, 1990. 
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SLAC/AP-79 
Directional 


DE9001 0688/GAR 


SLAC-PEP-NOTE-382 
ZAP study of collective effects in PEP: 9 times 9 collider 


optics. 
DE90010684/GAR 053,101 


yy lomtaning nthe 2.0 dun 
junc! in ping rings. 
DEDUOIOTTA/GAR 
SLAC-PUB-5202 
Status of the Tau-Charm Facility and highlights of its 


5 Pa001OT AGAR 053,068 


SLAC-PUB-5204 
Need for the next linear collider. 
DE90010176/GAR 
SLAC-PUB-5205 
Detector background conditions at linear colliders. 
DE90010175/GAR 053,066 
bay pl oe 
gaseous lors. 
Di 9001 0178/GAR 
SLAC-PUB-5210 
Theory of precision electroweak measurements. 
DE90010179/GAR 
SLAC-PUB-5211 
Performance measurements of hybrid PIN diode arrays. 
DE90010308/GAR 053,077 
SLAC-PUB-5214 
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Organic Chemistry of Mantle-Derived Xenoliths: Assess- 
ing the Possibilities for Deep Sources of Natural Gas. Bi- 
ennial Report, November 1987-November 1989. 
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DOE/BC/14126-18 
Comparison of relative permeability from centrifuging 


versus coreflooding. 
DE90000234/GAR 052,498 
DOE/BC/14126-19 
Characterization of steam foam surfactants through one- 
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MARINE STATION. 
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INST. VOOR PLASMA-FYSICA. 

RIJNHUIZEN-89-187 
Plasma nostics for the Rijnhuizen Tokamak — 
PB90-251679/GAR 977 
RIJNHUIZEN-89-189 
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a= es UND GASDYNAMIK. 


052,034 


Inverse Computation of Transonic Internal Flows with Ap- 
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Exhaust Nozzles for Propulsion Systems with Emphasis 
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Thermomechanical Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Report). 
(NASA-CR-185188) 
N90-21420/6/GAR 052,027 
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the Presence of Metallurgical Instabilities. (Final Report). 
(NASA-CR- 185188) 
N90-21420/6/GAR 052,027 
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STUDIA FORESTALIA SUECICA-183 
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DEPT. OF AEROSPACE ENGINEERING. 


M-627 
Some Remarks on Optimizing Production Cycle Times for 
CFRTP Products. 
PB90-249129/GAR 052,037 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
DEPT. OF GEODESY. 
Gravity Measurement, Processing and Evaluation: Test 
Cases de Peel and South-Limburg. 
PB90-248964/GAR 052,475 


|: aaa of Rotations and Tectonic Plate Mo- 


PBI96-248972/ GAR 052,476 


Evaluation of Cocoa Land Use Management in Ghana. 
PB90-250788/GAR 050,446 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
DEPT. OF MATHEMATICS AND INFORMATICS 
COMPUTER SCIENCE. 
REPT-90-14 
Potential Reduction Variant of Renegar’s Short-Step 
Path-Following Method for Linear Programming. 
PB90-250903/GAR 052,080 


REPT-90-16 
Fast Parallel R 
PB90-25091 1/GAI 


REPT-90-17 
Polynomial Method of Weighted Centers for Convex 
Quadratic Programming. 
PB90-250929/GAR 052,081 


REPT-90-24 
Stieltjes Integration and Stochastic Caiculus with Respect 
to Self-Affine Functions. 
052,063 


nizer. 
051,031 


PB90-250812/GAR 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
DEPT. OF MICROBIOLOGY AND ENZYMOLOGY. 


Quinoprotein Glucose Dehydri and the b-Type 


Cytochromes of ‘Acinetobacter calcoaceticus’ 
L.M.D.79.41. 


PB90-251216/GAR 052,127 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
DEPT. OF PETROLEUM ENGINEERING. 


Acoustic Measurements on Reservoir Rock. 
PB90-249335/GAR 052,477 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
FACULTEIT DER WERKTUIGBOUWKUNDE EN 
MARITIEME TECHNIEK. 
= 90-370-0027-4 
ol lhoopsystemen. (Stockpile systems). 
DE90786185/GAR 
ISBN-90-370-0037-1 
Integrated Dynamic Model of a Flexible Wind Turbine. 
PB90.253907/ GAR 051,336 


ISBN-90-370-0039-8 
Digital Control Systems for Passive Solar Buildings. Over- 
all Report. 
PB90-253899/GAR 050,642 


—- 
legrated Dynamic Model of a Flexible Wind Turbine. 
Ricci 051,336 


051,287 


MDigtal Control Systems for Passive Solar Buildings. Over- 


all Report. 
PB90-253899/GAR 050,642 


TUD-WBMT-190 
Menghoopsystemen. (Stockpile systems). 


CORPORATE AUTHOR INDEX 


DE90786185/GAR 051,287 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
FACULTY OF GEODESY. 
Gravity Recovery from Satellite Gradiometry. 
PB90-248956/GAR 052,474 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
MULTIDISCIPLINAIR ENERGIE CENTRUM. 


REPT-12396.VE 
Energy Research at Delft University of Techno 
A Survey of Energy-Related R and D at Delft University 
of Technology in 1989. 
PB90-251646/GAR 051,389 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
STEVIN LAB. 
REPT-25-87-43 
Bond Stress-Slip Ha) amg at Very Low Temperatures. 


Part 1. Experimental Resul 
PB90-247867/GAR 050,856 


REPT-25-88-56 
Demountable Construction Analysis of the Behaviour of a 
1:5 Scale Floor Bay: Part 3. Series A and B: Prestressed 


Floor. 
PB90-255118/GAR 050,653 


TECHNISCHE HOGESCHOOL DELFT (NETHERLANDS). 
VAKGROEP VEILIGHEIDSKUNDE. 
Sees in het Kader Van de Warenwet (Risk 
Management as Part of the Dutch Commodity Act). 
PB90-249038/GAR 050,674 


Rotveiligheid (Robot Safety). 
PB90-249061/GAR 051,851 


Trillen en Schokken Tijdens het Werk. Resultaten van de 
Inventarisatiemetingen (Vibration and Shock during Work. 
Results of the Inventory Measurements). 
PB90-250945/GAR 
Naar een Veiligheidskundige 
a Scientific Safety Problem Approach). 
PB90-252735/GAR 
TECHNISCHE HOGESCHOOL EINDHOVEN 
(NETHERLANDS). DEPT. OF MATHEMATICS AND 
COMPUTING SCIENCE. 
EUT-88-WSK-03 
Another Geometric Method for Determining all Positive 
Semi-Definite Solutions of the Algebraic Riccatti Equa- 


tion. 
PB90-253527/GAR 


pe yg 
I! Optimal Controls for the Singular Linear-Quadratic 
Problem with Stability; Related Algebraic and Geometric 


Results. 
PB90-253535/GAR 051,057 


EUT-89-WSK-03 
Computation of Optimal Controls for the Singular Linear- 
Quadratic Problem That Yield Internal Stability. pan 
1, 


1989: 


051,787 


051,056 


PB90-253543/GAR 


MEMO-COSOR-89-30 
Column Reduction of Polynomial Matrices: An Iterative 


A mM. 
PB90-252990/GAR 052,067 


MEMO-COSOR-89-31 
Discrete Time H Infinity Control Problem with Measure- 
‘eedback. 


ment Fi % 
PB90-253006/GAR 051,053 


MEMO-COSOR-89-33 
Finite Horizon Singular ool H Infinity Control 
Problem with ic Measurement Feedback. 
PB90-253014/GAR 051,054 


MEMO-COSOR-89-34 
Optimality of a New Class of Adjusted Orthogonal De- 


ins. 

PO 2502/GAR 052,105 
MEMO-COSOR-90-0 

pg of the Asymmetric Shortest Queue Problem. 

Part 1. Theoretical Anal 

PB90-252974/GAR 052,083 
RANA-89-25 

se of Bidiagonal Systems Involving Singular 


Pet 25000 GAR 052,068 


RANA-89- 
init D Differentiable and Gevrey Vectors for Represen- 


PBS0-25048/ GAR 052,069 
RANA-89-27 

Note on Polychotomy. 

PB90-253055/GAR 


RANA-89-28 
BOUNDPAK: Fortran ‘77 Routines for Linear BVP of 


ODE. 
PB90-253063/GAR 051,044 


RANA-90-01 

St Optimization and Linear Multigrid Methods. 

PB90-2! 9/GAR 052,071 

New Method to Determine the Infinite Zero Structure of a 

Linear Time-Invariant System. 

PB90-253519/GAR 051,055 
TECHNISCHE HOGESCHOOL EINDHOVEN 
(NETHERLANDS). FACULTEIT DER BOUWKUNDE. 

‘Diaphragm Etec { Trapezoidally Profiled Steel Sheets: 
ragm te) ee 

Experimental Research into the Influence of Force Appli- 

cation. 


052,070 


TEXAS A AND M UNIV., COLLEGE STATION. 


PB90-249327/GAR 


ISBN-90-6814-515-0 


Diaphragm Effect of Trapezoidally Profiled Steel Sheets: 
— Research into the Influence of Force Appli- 


PB90-249927/ GAR 051,966 


TECHNISCHE UNIV. BERLIN (GERMANY, F.R.). 
FACHBEREICH 17 - WERKSTOFFWISSE 


Herstellung und Charakterisierung von iten, 
unidirektional faserverstaerkten Poly- 
meren. (Manufacture and characterization of 1 _ 


unidirectional fiber-reinforced thermoplastic polymers, 
TIB/A90-81195/GAR 


TECHNISCHE UNIV. CLAUSTHAL, CLAUSTHAL- 
ZELLERFELD (GERMANY, F.R.). INST. FUER 
TIEFBOHRTECHNIK, ERDOEL- UND 
ERDGASGEWINNUNG. 


051,966 


05 998 


ETDE-mf-0792260 
ony Pg durch _ Horizontalbohrungen 
rosser Laenge - 2. Teilvorhaben. Textband. Schlussber- 


r ). 
DE90792260/GAR 


TECHNISCHE UNIV. MUENCHEN SS. F.R.). 
FAKULTAET FUER MASCHINENWESE! 


eae =e 0: bin- 
aerer Aluminiu m-Legierungen. (Structural mor- 
aluminum 


phology and mechanical properties of binary 
silicon alloys). 
TIB/A90-81194/GAR 


TECHNISCHE UNIV. TWENTE, ENSCHEDE 
(NETHERLANDS). 
ISBN-90-9002605-3 
Ferromagnetic Resonance Studies and 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 


TECHNISCHE UNIV. TWENTE, ENSCHEDE 
(NETHERLANDS). DEPT. OF COMPUTER SCIENCE. 
MEMO-INF-89-64 
Machine iption Language DELTA. 
PB90-254004/GAR 
MEMO-INF-90-03 
Attribute Grammar Applications in Prototyping LOTOS 


Tools. 
PB90-254996/GAR 051,047 


TECHNISCHER UEBERWACHUNGS-VEREIN RHEINLAND 
E.V., COLOGNE (GERMANY, F. ag ten FUER 
ENERGIETECHNIK UND UMWEL UTZ. 
ETDE-mf-0792158 
Voruntersuchungen zur ee eines Verfahrens zur 
bran vem hap mon Ben ya 
pp ts opener Schlussbericht. (Pre-investigation 
for developing @ procedure to survey lands by thermal 
infrared remote sensing - step 1. Final report). 
DE90792158/GAR 


TEKNOLOGISK INST., TASTRUP (DENMARK). 
PROEVESTATIONEN FOR SOLVARMEANLAEG. 


NEI-DK-318 


052,033 


052,032 


051,045 


051,566 


Maalerapport for solvarmeaniaeg til rumvarme og brugs- 
vand. Ans solvarme. (Report on measurements taken on 
solar heating systems for space heating and domestic 
hot water. pe ). 

DE90791328/GAR 051,377 


TEL-AVIV UNIV. (ISRAEL). 
Adjustment and Validation of the Mathematical Prediction 
Model for Sweat Rate, Heart — and Body Tempera- 


ture under Outdoor 
AD-A222 599/3/GAR 052,246 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF CHEMISTRY. 
DOE/ER/13591-4 
Polymer-based separations: Synthesis and —— of 
polymers for ionic and molecular recognition. Annual per- 
formance report, August 1, 1989-July 31, 1990. 
DE90010791/GAR 050,839 
TENNESSEE UNIV. SPACE INST., TULLAHOMA. 
CONF-9004133-1 
MHD/steam combined cycle power plant: A technology 


update. 
DE90009967/GAR 051,316 


DOE/ET/10815-142 
MHD/steam combined cycle power plant: A technology 


update. 

DE90009967/GAR 051,316 
TEXAS A AND M RESEARCH FOUNDATION, COLLEGE 
STATION 


Nonlinear Probing of Rocks and Soils. 
(ARO-21070.1 


AD-A223 268/4/GAR 


TEXAS A AND M UNIV., COLLEGE STATION. 


NAS 1.26:181925 
a Subsonic Jet Flow Field Measurements. 
(NASA-CR-181925) 
N90-21598/9/GAR 050,371 

a 1. .26: 185185 

Assessment of Nuclear Power and Propul- 
sion Operations Near Space Station Freedom. 

(NASA‘CH- 185185) 


N90-21108/7/GAR 053,240 
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TL-89-JETS-GLM-1 
R lar Subsonic Jet Flow Field Measurements. 
(NASA-CR-181925) 
N90-21598/9/GAR 050,371 


CSI Sensing and Control: Analytical and Experimental 


R 
N90-21083/2/GAR 053,221 


TEXAS A AND M UNIV., COLLEGE STATION. CENTER 
FOR ELECTROCHEMICAL SYSTEMS AND HYDROGEN 
RESEARCH. 


aay dlp lid Polymer Electrolyte Fuel Cell with Stack 
Power Density of 3 kW/Ib (7kW/kg). 
AD-A223 068/8/GAR 051,312 


TEXAS A AND M UNIV., npn STATION. 
GEODYNAMICS RESEARCH 
DOE/MC/20213-2816-Vol. 4 
Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): 
Volume 1. Final report. 
DE90000473/GAR 052,806 
DOE/MC/20213-2816-Vol.2 
—— zone tectonic studies to develop concepts for 
occurrence of sediment subduction (Phase 2): 
Volume 2. Final report. 
DE90000474/GAR 052,807 
DOE/MC/20213-2816-Vol.3 
zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): 
Volume 3. Final 
DE90000475/GAR 052,808 


TEXAS OFFICE OF THE GOVERNOR, AUSTIN. 


DOE/BC/14403-T2 
Memorandum of Understanding between the United 
States tt of Energy and the State of Texas: 
Annex 1, erization of oil and gas reservoir hetero- 

ro Fourth quarterly report, January 15, 1990-April 


15, 1990. 
DE90009998/GAR 052,507 
TEXAS RESEARCH INST., INC., AUSTIN. 
Gel a Chromatographic ~- of Polyure- 
thane Prepolymer Synthesis Kinetics. 1. The Effect of 
Catalyst. 
AD-A222 996/1/GAR 050,821 


TEXAS UNIV. AT ARLINGTON. DEPT. OF CHEMISTRY. 
Preparation of Potential! Radioprotective Agents Derived 
from Aminothiols. 
AD-A222 647/0/GAR 052,203 


TEXAS UNIV. AT AUSTIN. 


Application of Response Surface > to the Op- 


timizing of the Reactive lon Etching of Polysi 
AD-A223 029/0/GAR 051, 175 


Preliminary Results on Two-Dimensional Interferometry of 


HL Tau. 

N90-21335/6/GAR 050,523 
TEXAS UNIV. AT AUSTIN. CENTER FOR 
TRANSPORTATION RESEARCH. 


CTR-3-5-86-1129 
Computer Program for the a: of Bridge Bent Col- 
umns Including a Graphical Int 
(FHWA/TX-90+ 1129-1) 
PB90-255639/GAR 


CTR-3-6-86-1118-1F 
Effectiveness of Membrane Curing Compounds for Port- 
land Cement Concrete Pavements. 
(FHWA/TX-89 +. 1118-1F) 
PB90-255621/GAR 


CTR-3-9-86-490-1 
Investigation of the Frictional Resistance of Seal Coat 
Pavement Surfaces 
(FHWA/TX-89+.490-1) 
PB90-255647/GAR 


CTR-3-18-88/9-969-1 
Evaluation of the Performance of the Auto-Read Version 
of the Face Dipstick. 
(FHWA/TX-90 + 969-1) 
PB90-255613/GAR 


RR-490-1 
Investigation of the Frictional Resistance of Seal Coat 
Pavement Surfaces. 
(FHWA/TX-89 + 490-1) 
PB90-255647/GAR 

RR-969-1 
Evaluation of the Performance of the Auto-Read Version 
of the Face Dipstick. 
(FHWA/TX-90+ 969-1) 
PB90-255613/GAR 


RR-1118-1F 
Effectiveness of Membrane Curing Compounds for Port- 
land Cement Concrete Pavements. 
(FHWA/TX-89 + 1118-1F) 
PB90-255621/GAR 


RR-1129-1 
Computer Pr { 
umns Including a Graphical Int 
(FHWA/TX-90+ 1129-1) 
PB90-255639/GAR 
TEXAS UNIV. AT AUSTIN. DEPT. OF PETROLEUM 
ENGINEERING. 


050,873 

050,872 

050,874 

050,871 

050,874 

050,871 

050,872 

is of Bridge Bent Col- 
ace. 


050,873 


DOE/BC/14445-1 
Microbial enhanced oil recovery research. Quarterly 
report, October-December 1989. 


CA-50 VOL. 90, No. 20 
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DE90010133/GAR 052,510 
TEXAS UNIV. AT AUSTIN. FUSION RESEARCH CENTER. 
DOE/ER/53266-32 


Plasma confinement theory and transport simulation. 
Technical progress report, November 1, 1989-October 


31, 1990. 
DE90011072/GAR 052,961 


DOE/ER/53267-3 
Texas Experimental Tokamak. Technical progress report, 
il 1989-April 1990. 
DE90011070/GAR 052,960 


DOE/ER/53295-1 
Portable and independent edge fluctuation diagnostic. 
— progress report, September 14, 1989-May 14, 
1 


DE90011442/GAR 052,963 
TEXAS UNIV. AT AUSTIN. INST. FOR FUSION STUDIES. 
DOE/ET/53088-6 
Institute for ~— ete progress report, November 1, 


1989-October 31, 
DE90010789/ GAR 052,956 


DOE/ET/53088-432 
Fluctuation and thermal energy balance for drift-wave tur- 


bulence. 
DE90011054/GAR 052,959 


IFSR-432 
Fluctuation and thermal energy balance for drift-wave tur- 


bulence. 
DE90011054/GAR 052,959 
— UNIV. AT AUSTIN. SCHOOL OF ARCHITECTURE. 
yy | a Comprehensive Service Strategy to Meet a 
uburban . Trewel Needs. 
i (A-TX-11-0020) 
PB90-246794/GAR 053,341 


TEXAS UNIV. AT DALLAS, RICHARDSON. CENTER FOR 
SPACE SCIENCES. 
Electrodynamics of the High Latitude lonosphere. 
(GL-TR-90-0027) 
AD-A223 229/6/GAR 


TEXAS UNIV. HEALTH SCIENCE CENTER AT SAN 
ANTONIO. 
Survival of Chinese Hamster Ovary Cells Following Ultra- 
high Dose Rate Electron and Bremsstrahlung Radiation. 
(USAFSAM-TR-90-4) 
AD-A222 722/1/GAR 052,232 
TEXTRON BELL HELICOPTER, FORT WORTH, TX. 


Efficient Airfoil Design Method Using the Navier-Stokes 


Equations. 
N90-20981/8/GAR 050,350 


THIOKOL CHEMICAL CORP., BRIGHAM CITY, UT. 


a i nl Unit Qualificatioi 
Pore we init Qualification. 


00-24 060/' O/GAR 


NAS 1.26:183932 
Technical Evaluation Motor No. 5 (TEM-5). 
(NASA-CR-183932) 
N90-21117/8/GAR 


TWR-17649 
Technical Evaluation Motor No. 5 (TEM-5). 
(NASA-CR-183932) 
N90-21117/8/GAR 


TWR-18782 

Transportation Monitoring Unit Qualification. 

(NASA-CR-183930) 

N90-21060/0/GAR 050,920 

TILBURG UNIV. (NETHERLANDS). DEPT. OF ECONOMICS. 

FEW-417 

Efficient Estimation of Choice-Based Sample Models with 

the Method of Moments. 

PB90-249210/GAR 050,703 
FEW-418 

+r eng Linear Operators on Linear Spaces of Square 


Matrices. 
PB90-249228/GAR 052,062 


FEW-419 
Method to Construct Moments in the Multi-Good Life 
le Consumption Model. 
PB90-249236/GAR 050,704 


FEW-426 
Regression Metamodels for Simulation with Common 
Random Numbers: Comparison of Techniques. 
PB90-249269/GAR 052,102 


FEW-427 
Correlation Structure of Stationary Bilinear Processes. 
PB90-249251/GAR 052,101 
FEW-429 
Liquidity Constraints and the Keynesian Corridor. 
PB90-249244/GAR 
FEW-430 
Central Limit Theorems for Sequences with M(N)-De- 


ae Main Part. 
B90-249277/GAR 052,103 
FEW-432 


pb9o-240286/GA 
PB90-249285/GAR 


FEW-433 
imal Dynamic Environmental Policies of a Profit Maxi- 
mizing Firm. 


050,542 


050,922 


050,705 


Trends in Econometrics. 
050,706 


PB90-249293/GAR 


FEW-434 
Optimal mic Profit Taxation: The Derivation of Feed- 
back Stackelberg Equilibria. 
PB90-249301/GAR 050,708 


FEW-435 


Statistics and Deterministic Simulation Models: Why Not. 
PB90-249319/GAR 052,079 


FEW-437 
Waiting Times in a Two-Queue Model with Exhaustive 
Ili Service. 


and Bernoulli 4 
PB90-255027/GAR 052,084 
TOKYO UNIV. (JAPAN). INST. FOR NUCLEAR STUDY. 
INS-T-486 
Reports from the technical engineers of the Institute for 


Nuclear Study. 
DE90777883/GAR 053,164 


INS-783 
Higher-spin symmetry in one and two dimensions, (2). 
DE90777708/GAR 053,151 

INS-785 
Deeply bound pionic states. 
DE90777709/GAR 


INS-787 
St antiproton production of heavy hypernuclei. 
DE90777710/GAR 053,153 
INS-788 
— properties of three-dimensional Hubbard-sigma 


DE90777711/GAR 053,023 


INS-789 
Triplicity of hadrons, quarks and subquarks. 
DE90777712/GAR 
INS-791 
Effects of exotic composite bosons in the TRISTAN, SLC 
and LEP region. 
DE90777713/GAR 053,155 
INS-795 
Spontaneous compactification and structure of gauge 
vacua in six-dimensional gauge theory. 
DE90777714/GAR 053,156 
INS-796 
Studies of deeply bound 
ion-transfer reactions at 
E90777715/GAR 


TOKYO UNIV. eo. RESEARCH CENTER FOR 
NUCLEAR SCIENCE AND TECHNOLOGY. 
UTRCN-G-18 
Report on progress of researches by common utilization 
of JAERI nuclear facilities, for fiscal 1988. 
DE90777886/GAR 052,719 


TOLEDO UNIV., OH. 


NAS 1.26:186531 
Comparative Study of Electric Power Distribution Systems 
for Spacecraft. 
(NASA-CR-186531) 
N90-21113/7/GAR 
TOLEDO UNIV., OH. DEPT. OF PHYSICS AND 
ASTRONOMY. 
DOE/ER/13971-6 
Measurements of scattering processes in me ion- 


atom sna Technical progress report, 1 September 
1989-31 August 1990. 
053,098 


050,707 


053,152 


053,154 


ionic states by (d, (sup 2)He) 
AATURNE. 
053,157 


053,257 


DE9001 /GAR 
TOULOUSE-3 UNIV. (FRANCE). CENTRE D’ETUDE 
SPATIALE DES RAYONNEMENTS. 

ISO/LWS: Detector Status. 

N90-21343/0/GAR 051,152 
TOULOUSE-3 UNIV. (FRANCE). CENTRE DE PHYSIQUE 
ATOMIQUE. 

FRNC-TH-3557 

Contribution to the study of a steam arc plasma. Applica- 

tion to pulverized coal gasification. 

DE90790598/GAR 051,257 
TRACTEBEL S.A., BRUSSELS (BELGIUM). 

Assessment Study of RELAP5/MOD2 Cycle 36.04 Based 

on Pressurizer Safety and Relief Valve Tests. 

NUREG/IA-0034/GAR 052,728 
TRANSIT, INC., FALLS CHURCH, VA. 

CONF-9004194-1 

Validation of ‘System 21’ monobeam transit with comput- 

er analysis and oo models. Final draft. 

DE90010046/GAR 053,307 
TRANSPORT CANADA, OTTAWA (ONTARIO). 


ISBN-0-662-57246-7 
Maritime Pollution Claims Fund (Canada): Annual report 


1988-89. 
MIC-90-03290/GAR 051,702 


SSC-T 1-8/1989 
Maritime Pollution Claims Fund (Canada): Annual report 


1988-89. 
MIC-90-03290/GAR 051,702 


TRANSPORT CANADA, OTTAWA (ONTARIO). HARBOURS 
AND PORTS. 
ISBN-0-662-56999-7 
Annual r on financial operations 1987-88. 


eport 
MIC-90-03170/GAR 053,301 





SSC-T36-1/1-1988 
Annual report on financial operations 1987-88. 
MIC-90-03170/GAR 053,301 


ee RESEARCH BOARD, WASHINGTON, 


ISBN-0-309-04901-6 
Recycling of Portland Cement Concrete Pavements. 
PB90-255597/GAR 050,869 


ISBN-0-309-04904-0 
Wet-Pavement Safety Programs. 
PB90-255605/GAR 


ISBN-0-309-04957-1 
Guide to Earthwork Construction. State-of-the-Art Report 


8. 
PB90-247545/GAR 


TRB/NCHRP/SYN-154 
Recycling of Portland Cement Concrete Pavements. 
PB90-255597/GAR 


TRB/NCHRP/SYN-158 
Wet-Pavement Safety Programs. 
PB90-255605/GAR 050,870 


TRANSPORTATION SYSTEMS CENTER, CAMBRIDGE, MA. 
SS-42-U8-61 

Sector Study Guideline. 

AD-A222 634/8/GAR 


TS! MASON RESEARCH INST., WORCESTER, MA. 
BIOCHEMISTRY DEPT. 


TR-3 
Impedance Analysis of Surface-Bound Biomembranes. 
AD-A223 172/8/GAR 052,120 


TUFTS UNIV., MEDFORD, MA. 


NAS 1.26:186539 
Flare Stars at Radio Wavelengths. 
(NASA-CR- 186539) 
N90-21719/1/GAR 


NAS 1.26:186540 
VLA Observations of the Coronal Plasma. 
(NASA-CR- 186540) 
N90-21711/8/GAR 050,527 


UKAEA ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL (ENGLAND). 
International Workshop on Hydrogen Passivation of Do- 
pants and Defects in IIl-V Compounds and Their Alloys. 
(R/D-6115-EE-03) 
AD-A222 927/6/GAR 052,989 


Program and Abstracts. 
(F/B.6043-EE-03) 
AD-A223 012/6/GAR 052,991 


UKAEA ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL (ENGLAND). NON-DESTRUCTIVE TESTING 
CENTRE. 
—_* 3698 
Mathematical Modelling of Intergranular Attack in Stain- 
less Steels: A Preliminary Study. nm 
1, 


050,870 


050,863 


052,306 


N90-21160/8/GAR 


AERE-R-13198 
Titanium Aluminides: Processing, Properties and Poten- 


tial. 
N90-21158/2/GAR 052,023 


AERE-R-13273 
Acoustic Characterisation of an Aluminium Silicon Car- 
bide Metal Matrix Composite. 
N90-21121/0/GAR 


AERE-R-13362 
Grain Bou Precipitation in Ni3AI Based Alloys. 
N90-21161/6/GAR 052,024 


AERE-R-13401 
On-Line Assessment of Weld Quality Using Ultrasonics. 
N90-21398/4/GAR 051,797 


AERE-R-13418 
Stem S of Changing Grain Boundary Chemistry 
During the Sensitisation of AiS! 304 Stainless Steel. 
N90-21157/4/GAR 51,948 


AERE-R-13425 
psy of Amorphous Silica Coatings for High Tempera- 


e Service. 
N9O-21 179/8/GAR 051,951 
AERE-R-13438 
Some Recent Applications of Laser Ultrasound to the 
Characterisation of Materials. 
N90-21374/5/GAR 


AERE-R-13531 
Current Fluctuations Associated with Localised Corrosion: 
Mechanistic Studies of the Early Stages of Pitting and 
Stress Corrosion Cracking of Stainless Steel. 
N90-21159/0/GAR 051,949 


AERE-R-13566 
Effects of Titanium on Some Surface Properties of Nitride 


Ceramics. 

N90-21178/0/GAR 051,896 
UMEA UNIV. (SWEDEN). DEPT. OF PHYSICS. 

European Conference on Thermophysical Properties 

(11th) Held in Umea, Sweden on 13-16 June 1988. 

AD-A222 954/0 051,983 


UNIFORMED SERVICES UNIV. OF THE HEALTH 
SCIENCES, BETHESDA, MD. 
ication of High Frequency Ventilation to Treatment of 
Chemical Warfare : Animal and Theoretical 
Studies (Application of Her Frequency Transtracheal Jet 
Ventilation to Treatment of Chemical Warfare Casualties). 


051,923 


051,838 


CORPORATE AUTHOR INDEX 


UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). 


AD-A223 073/8/GAR 052,268 
Application of High Frequency Ventilation to Treatment of 
Chemical Warfare Casualties: Animal and Theoretical 


Studies. 
AD-A223 080/3/GAR 052,269 


UNIVERSAL ENERGY SYSTEMS, INC., DAYTON, OH. 
United States Air Force Research Initiation Program for 
1988. Volume 1. 

(AFOSR-TR-90-0707) 
AD-A223 123/1/GAR 051,805 


United States Air Force Research Initiation Program for 
1988. Volume 2. 

(AFOSR-TR-90-0708) 

AD-A223 124/9/GAR 051,806 
United States Air Force Research Initiation Program for 
1988. Volume 3. 

(AFOSR-TR-90-0709) 

AD-A223 125/6/GAR 051,807 


United States Air Force Research Initiation Program for 
1988. Volume 4. 

(AFOSR-TR-90-0710) 

AD-A223 126/4/GAR 051,808 


UNIVERSITE DE VALENCIENNES ET DU HAINAUT- 
CAMBRESIS (FRANCE). LAB. D’AUTOMATIQUE 
INDUSTRIELLE ET HUMAINE. 
Etude de la Performance et de la Charge de Travail Chez 
des Operateurs Effectuant une Tache Sensorimotrice 
(Study of Performance and Workload in Operators Carry- 
ing Out a Sensory-Motor Task). 
PB90-252198/GAR 050,601 


UNIVERSITY COLL. OF WALES, ABERYSTWYTH. DEPT. 
OF PHYSICS. 
Amplitude and Phase Scintillation and lonospheric Irregu- 
larities at Sub-Auroral Latitudes. 
AD-A222 861/7/GAR 050,537 


UNIVERSITY OF MANCHESTER INST. OF SCIENCE AND 
TECHNOLOGY (ENGLAND). POLYMER SCIENCE AND 
TECHNOLOGY. 
Compressive Behaviour of PBZ Fibres in Composites. 
(EOARD-TR-90-08) 
AD-A223 173/6/GAR 051,911 


UNIVERSITY OF SOUTH FLORIDA, TAMPA. 
Diode Laser Pumped Single Mode 1.3 microns Nd: YALO 


Microlaser. 
AD-A223 036/5/GAR 052,920 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. 
Copolymerization of 1,1-Dimethyl-1-Silacyclopent-3-ene 
and 1,1-Dophenyl-1, 1-Diphenyl-1-Silacyclopent-3-ene. 
Characterization of Copolymer Microstructures by H1, 
C13, and Si29 NMR Spectrocopy. 
AD-A221 959/0/GAR 050,812 


Composite Materials with Improved Properties in Com- 
pression: Synthesis of 3-Methylene-1,1-Dichlorosilacyclo- 
butane and 1,1-Dichlorosilacyclopent-3-ene. 

AD-A222 615/7/GAR 050,722 


Measurement of Deep Levels at InGaAs(P)/InP Hetero- 
junctions. 
(ARO-23906.4-EL) 
AD-A222 890/6/GAR 


Corrosion Protection of Metal Matrix Composites. 
(ARO-24150.4-MS-A) 
AD-A222 951/6/GAR 051,940 


Composite Materials with Improved Properties in Com- 
pression: Anionic Ring Opening Polymerization of 1-Sila- 
cyclopent-3-ene. Characterization of Poly(1-Sila-cis-pent- 
3-ene) by 1H, 13C, and 29Si NMR Spectroscopy. 

AD-A223 236/1/GAR 050,835 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 

ANGELES. COMMUNICATION SCIENCES INST. 
CSI-90-04-01 

Advanced Communication Processing Techniques Held 

in Ruidoso, New Mexico on 14-17 May 1989. 

(ARO-26634. 1-EL-CF) 

AD-A223 244/5/GAR 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF CHEMISTRY. 
Computer Simulation of Chemical Reactions in Synthetic 
Model Compounds and Genetically Engineered Active 


Sites. 
AD-A222 611/6/GAR 052,154 


UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF MECHANICAL ENGINEERING. 
DOE/PC/88913-T5 

Mechanics/heat-transfer relation for particulate materials. 

Quarterly report. 

DE90011143/GAR 050,897 
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. DEPT. OF PETROLEUM ENGINEERING. 

DOE/BC/14126-23 

Modification of Buckley-Leverett and JBN methods for 

power-law fluids. 

DE90000240/GAR 052,502 
UNIVERSITY OF SOUTHERN CALIFORNIA, MARINA DEL 
REY. INFORMATION SCIENCES INST. 

ISI/RR-89-242 

Rhetorical Structure Theory and Text Analysis. 

AD-A222 655/3/GAR 050,580 
UNIVERSITY OF SOUTHERN MISSISSIPPI, HATTIESBURG. 
DEPT. OF POLYMER SCIENCE. 

New Thermal Curing Composite Matrices, Rigid Rod 

Polymers, and Solid-State NMR. 


051,173 


050,932 


AD-A222 949/0/GAR 050,820 


Radical Homopolymerization of a Trisubstituted Alkene: 
1-Cyclobutenecarboxylic Acid and It’s Polymer. 

AD-A223 188/4/GAR 050,826 
N15 NMR Charaterization of Multiple Crystal Forms and 


Phase Transitions in Polyundecanamide (Nylon 11). 
AD-A223 200/7/GAR 050,827 


NMR Study of Aramid Model Compounds. 
AD-A223 201/5/GAR 050,828 


General Data Processing Station for Modern Spectrom- 


eters. 
AD-A223 202/3/GAR 050,829 


Radical Homopolymerization of a Trisubstituted Alkene: 
1-Cyclobutenecarbo: Acid. 

AD-A223 203/1/GAR 050,830 
Solid-State NMR Characterization of alpha-Nylon 12. 
AD-A223 205/6/GAR 050,831 


Solid-State 13C NMR Study of Polyethylene Reactor 
Powders. 


AD-A223 206/4/GAR 050,832 


UNIVERSITY OF WYOMING RESEARCH CORP., LARAMIE. 
WESTERN RESEARCH INST. 
DOE/MC/11076-2759 
Niche market assessment for a small-scale western oil 


shale project. 
DE90000413/GAR 


DOE/MC/11076-2788 
Chemical equilibria model analysis of Hope Creek east- 
ern oil shale lysimeter leachate data. 
DE90000457/GAR 051,739 


— — 1076-2795 
jet Is potential of liquid by-products from the Great 
Plains Gasification Proj 


DE90000459/GAR 051,238 


DOE/MC/11076-2807 
Western states enhanced oil shale recovery program: 
Se eee ee See studies 


D 90000467/GAR 
UNIVERSITY RESEARCH CORP., BETHESDA, MD. 


FLEXIPLACE: A Workshop for Supervisors, Employees 
- Personnel Specialists (Participant Handouts). Volume 


PB90-780461 /GAR 050,319 


phy vires A Workshop for Supervisors, Employees 
and P. nel Specialists (Instructor Guide). Volume 3. 
PB90-780487/GAR 050,321 


FLEXIPLACE: A Workshop for Supervisors, Employees 
and Personnel Specialists (Slides). Volume 4. 
PB90-780495/GAR 050,322 


UNOCAL CORP., PARACHUTE, CO. ENERGY MINING DIV. 
REPT-90-1A 
UNOCAL Parachute Creek Shale Oil Program. Environ- 
mental Monitoring Plan, Annual Report, October 1, 1988- 
tember 30, 1989. 
(SFP/PC-0018) 
PB90-252065/GAR 


REPT-90-1Q 
UNOCAL Parachute Creek Shale Oil Program. Environ- 
— Monitoring Plan Quarterly Report. First Quarter 
1990. 
(OSFP/PC-0019) 
PB90-252073/GAR 051,768 


py GEOLOGICAL AND MINERAL SURVEY, SALT LAKE 


051,338 


052,505 


051,767 


DOE/ID/12756-1 
Newcastle 
on teaeieg. and 


pat 0574/GAR 


DOE/ID/12756-1-Vol.2 
Newcastle geothermal system, Iron County, Utah: Geolo- 
oy, Mcrogy and conceptual model. Volume 2, Appendi- 


DESOO1 0575/GAR 051,302 


UTAH UNIV., SALT LAKE CITY. DEPT. OF CHEMISTRY. 
Chemical Structure and Kinetics at Liquid/Solid Inter- 
faces. 


pation 766/8/GAR 050,769 


Forma’ of the Dihydrogenphosphide- 
ao Anion. Protic Pom Gennan of Phos- 
phine-Tetraborane(8). 
[ARO-22981. 19-CH) 
AD-A223 257/7/GAR 


UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). 


Octopamine and Serotonin in the Brain-Corpus Cardia- 
cum Axis of the Locust (Octopamine en Serotonin in de 
Cardiacum-as van de Afrikaanse Treks- 


in . 
PBg0-248030/ GAR 052,126 


Siderophore-Mediated Plant Growth Promotion and Colo- 
nization of Roots by Strains of ‘Pseudomonas spp.’ (Door 
Sideroforen Plantegroeistimulatie en > Rolonion- 
tie van Wortels door Stammen van ‘Pseudomonas spp.’). 

PB90-248220/GAR 050,477 


Resistant Biomacromolecules in Mi ically Charac- 
terized Constituents of Ker : A Key to the Relation- 
ship between Biomass and Fossil Fuels (Resistente Bio- 


October 15, 1990 CA-51 


geothermal system, Iron County, Utah. Geolo- 
conceptual 


model, Volume 1: Final 
051,301 


050,787 





macromoleculen in Morfologisch Gekarakteriseerde Com- 
© van Ki Een Sleutel tot de Relatie 
ussen Biomassa en ‘ossiele Brandstoffen). 

PB90-253428/GAR 051,298 


UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). 
ANALYTISCH CHEMISCH LAB. 


ETDE-mf-0786137 
E i voor de industrie. Verslag project 
7 energie-intensiteit en noodzake- 
lijke verliezen’. ( nergy research for the industry. Report 
of the project ‘Study on ~\ aa energy intensity 


and inevitable energy 
DE90786137/GAR 051,351 


VARTA BATTERIE A.G., KELKHEIM (GERMANY, F.R.). 
FORSCHUNGS- UND ENTWICKLUNGSZENTRUM. 

eee Zink, . (Mangandioxid) und 

gewinnung von Zin! in (Ma ui 

pay Schrott von Leclanche- und alkalischen 

Braunsteinzellen. Abschiussbericht. (Recovery of zinc, 

manganese (manganese dioxide) and mercury from zinc 

carbon and alkaline manganese primary battery scrap. 


Final report). 
DE90792352/GAR 051,216 


VERSAR, INC., SPRINGFIELD, VA. 

Final Best Demonstrated Available Tech (BDAT) 
Background Document for K031, K084, K101, K102, 
Characteristic Arsenic Wastes (D004), Characteristic Se- 
lenium Wastes (D010), and P and U Wastes Containing 
Arsenic and Selenium Listing Constituents. Volume 1. 
(EPA/530/SW-90/059A) 

PB90-234014/GAR 051,570 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Characteristic Ignitable 
Wastes (D001), Characteristic Corrosive Wastes (D002), 
Characteristic Reactive Wastes (D003), and P and U 
Wastes Containing Reactive Listing Constituents. Volume 


2. 
(EPA/530/SW-90/059B) 
PB90-234022/GAR 051,571 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K001 (Addendum) and U051 
(Creosote). Volume 3. 

(EPA/530/SW-90/059C) 

PB90-234030/GAR 051,572 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for K015. Volume 4. 
(EPA/530/SW-90/059D) 

PB90-234048/GAR 051,573 


Final Best Demonstrated Available Technology (BDAT) 
ind Document for KO73. Volume 5. 

(EPA/530/SW-90/059E) 

PB90-234055/GAR 051,574 


Final Best Demonstrated Available Technology (BDAT) 
a ind Document for K021. Volume 6. 

(EPA/530/SW-. = 

PB90-234063/G 051,575 


Final Best oe Available Technol (BDAT) 
Background Document for K086 (Ink Formulation Equip- 
ment Cleaning Wastes). Volume 7. 
(EPA/530/SW-90/059G) 

PBS0-234071/GAR 051,576 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for KO60. Volume 8. 
(EPA/530/SW-90/059H) 

PB90-234089/GAR 051,577 


Final Best Demonstrated Available Technol (BDAT) 
a Document for KO61 (Addendum). Volume 9. 
(EPA/530/SW-90/0591) 
PB90-234097/GAR 051,707 
(BDAT) 


Final Best Demonstrated Available Technol 
oy Document for K046 (Addendum). Volume 10. 

(EPA/530/SW-90/059J) 

PB90-234105/GAR 051,578 


Final Treatment Standards for KO69 Nonwastewaters in 
the Calcium Sulfate/Sodium Subcategory and 
Wastewater Forms of K069. Volume 11. 
(EPA/530/SW-90/059K) 

PB90-234113/GAR 051,579 


Final Treatment Standards for Nonwastewater and 
Wastewater Forms of K100. Volume 12. 
(EPA/530/SW-90/059L) 

PB90-234121/GAR 051,580 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for F006 Wastewaters (Adden- 
dum). Volume 13. 

(EPA/530/SW-90/059M) 

PB90-234139/GAR 051,708 


Final Best Demonstrated Available Technology (BDAT) 
Document Addendum for Cyanide Wastes. 

Volume 14. 

(EPA/530/SW-90/059N) 

PB90-234147/GAR 051,581 

Final Best Demonstrated Available Technology (BDAT) 

Background Document Addendum for Acrylonitrile 

Wastes (K011, KO013, and K014). Volume 15. 


(EPA/530/SW- 90/0590) 
PB90-234154/GAR 051,709 


Final Best Demonstrated Available Technology (BDAT) 
soe mr Document Addendum for F002 io ane 
) = F005 _ 2-Ethoxyethanol, and 


Nitropropane) 
(EPA/530/SW- -30/059P)° 
PB90-234162/GAR 


CA-52 VOL. 90, No. 20 


051,582 


CORPORATE AUTHOR INDEX 


Final Best Demonstrated Available Technol (BDAT) 

ares for Mercury-Containing Wastes 9, K106, 
P065, P092, and U151. Volume 17. 

(EPA/530/SW- 90/059Q) 

PB90-234170/GAR 051,583 


Final Best Demonstrated Available Technology (BDAT) 
oe pg Document for P and U Thallium Wastes. 
Volume 

(EPA/S90/SW. -90/059F) 

PB90-234188/GAR 051,584 


oe Best Demonstrated Available Technology (BDAT) 
a round Document for Vanadium-Containing Wastes 

rae and P120). Volume 19. 

(EPA/530/SW-90/059S) 

PB90-234196/GAR 051,585 


Final Best Demonstrated Available Technol ye 
Background Document for Barium Wastes 5 and 
P013). Volume 20. 

(EPA/530/SW-90/059T) 

PB90-234204/GAR 051,586 


Final Best Demonstrated Available Technology (BDAT) 
a Document for D006 Cadmium Wastes. 
Volume 21. 

(EPA/530/SW-90/059U) 

PB90-234212/GAR 051,587 


Final Best Demonstrated Available Technol (BDAT) 
Background Document for Chromium Wastes 7 and 
U032. Volume 22. 

(EPA/530/SW-90/059V) 

PB90-234220/GAR 051,588 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for D008 and P and U Lead 
Wastes. Volume 23. 

(EPA/530/SW-90/059W) 

PB90-234238/GAR 051,589 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Silver-Containing Wastes. 
Volume 24. 

(EPA/530/SW-90/059X) 

PB90-234246/GAR 051,590 


Final Best Demonstrated Available Technology (BDAT) 
bn any ig Document for Inorganic Pigment Wastes. 
folume 

(EPA/530/SW-90/059Y) 

PB90-234253/GAR 051,591 


Best Demonstrated Available Technology (BDAT) Back- 

— Document for Wastes from the Production of 
hiorinated Aliphatics F025. Volume 1. 

(EPA/530/SW-90/060A) 

PB90-234287/GAR 051,592 


Treatment Standards for Nonwastewater and Wastewater 
Forms of K044, K045, and K047. Volume 2. 
(EPA/530/SW-90/060B) 

PB90-234295/GAR 051,593 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multisource 
Leachates. Volume D. Reactive U and P Wastewaters 
and Nonwastewaters. 

(EPA/530/SW-90/060C) 

PBS90-234303/GAR 051,594 


Best Demonstrated and Available Technology (BDAT) 
Background Document for Wastes from the Production of 
Epichlorohydrin K017. 

(EPA/530/SW-90/060D) 

PB90-234311/GAR 051,595 


Amendment to the Final Best Demonstrated Available 
Techi (BDAT) Background Document for Wastes 
from the Production of 1,1,1-Trichloroethane K028, K029, 
KO095, and KO96. 

(EPA/530/SW- '-90/060E) 

PB90-234329/GAR 051,596 


Best Demonstrated Available Technology (BDAT) Back- 
= round Document for U and P Wastes and Multi-Source 
eachate (F039). Volume A. Wastewater Forms of Or- 
fr wc U and P Wastes and Multi-Source Leachate (F039) 
Which There Are Concentration-Based Treatment 


(EPA/SSO/SW. 90/060F) 
PB90-234337/GAR 051,597 


Best Demonstrated Available Technology (BDAT) Back- 
prou ‘ound Document for U and P Wastes and Multi-Source 
eachate (F039). Volume B. U and P Wastewaters and 
Nonwastewaters with Methods of Treatment as Treat- 


ment Standards. 
(EPA/530/SW-90/060G) 
PB90-234345/GAR 051,598 


Best Demonstrated Available Technology (BDAT) Back- 
round Document for U and P Wastes and Multi-Source 
eachate (F039) Volume C. Nonwastewater Forms of Or- 

fo wh U and P Wastes and Multi-Source Leachate (F039) 

— There Are Concentration-Based Treatment 


(ePArss0/S W-90/060H) 
PB90-234352/GAR 051,599 


Amendment to the Final Best Demonstrated Available 

Techi (BDAT) Background Document for Distillation 

Bottom “ol a the Production of Phenol/Acetone 
from Cumene K022. 

(EPA/590/SW- 90/0601) 

PB90-234360/GAR 051,600 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Pro- 
duction of Aniline K083. 
(EPA/530/SW-90/060J) 


PB90-234378/GAR 051,601 


Best Demonstrated Available Technology (BDAT) Back- 
duction Document for Distillation Bottoms from the Pro- 
luction of Nitrobenzene by the Nitration of Benzene 


(5PA/590/8 W-90/060K) 
PB90-234386/GAR 


Best Demonstrated Available Technol 


051,602 
(BDAT) Back- 


round a. for Stripping Still Tails from the Pro- 
ae K026. 


juction of Meth 
(EPA/530/SW-: 
PB90-234394/ GAR 051,603 


Best Demonstrated Available Technology (BDAT) Back- 
ind Document for Wastewater Treatment Sludges 
enerated in the Production of Creosote K035. 
(EPA/530/SW-90/060M) 
PB90-234402/GAR 051,604 


psig + towed on Soe —— Tech- 

logy ackground Document for Organophos- 
phorus Wastes (K036 Nonwastewaters). 

[EPA/530/8W.. 90/060N) 

PB90-234410/GAR 051,605 


Amendment to Best Demonstrated Available Technology 
(BDAT) Background Document for K037. 
(EPA/530/SW-90/0600) 

PB90-234428/GAR 051,606 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Halogenated Pesticide and Chioro- 
benzene Wastes K032-K034, K041, K042, K085, K097, 
KO098, K105, D012-D017. 
(EPA/530/SW-90/060P) 
PB90-234436/GAR 051,607 


Amendment to the Final Best Demonstrated Available 

Panag a & (BDAT) yey na Document for Wastes 

= pM ‘oduction of Chlorinated Aliphatic Hydrocar- 
ns 

(EPA/530/SW- 90/060Q) 

PB90-234444/GAR 051,608 


Amendment to the Best Demonstrated Available Tech- 
(BDAT) Background Document for Wastes from 
oo Refining Industry K048, K049, KO50, K051, 


(EPA/530/SW-90/060R) 
PB90-234451/GAR 051,609 


Best Demonstrated Available Technology (BDAT) Back- 
a Document for U and P Wastes and Multi-Source 
eachate (F039). Volume E. Gaseous U and P Wastes. 

(EPA/530/SW-90/060S) 
PB90-234469/GAR 051,610 


Waste Minimization Opportunity Assessment, Fort Riley, 


ansas. 
(EPA/600/2-90/031) 
PB90-250176/GAR 


VIBRATION INST., CLARENDON HILLS, IL. 


Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 


VIRGINIA COAL COUNCIL, RICHLANDS. 


CONF-8910183 
Appalachian coal: The clean fuel choice for today’s 
needs and tomorrow’s growth. 
DE90000469/GAR 051,393 


DOE/MC/26387-2810 
Appalachian coal: The clean fuel choice for today’s 
needs and pill 
DE90000469/GAR 051,393 


VIRGINIA cae INST. AND STATE UNIV., 
BLACKSBUR 


NAS inane 
Calibration of Hewlett-Packard Network Analyzers: A Pre- 
cision Viewpoint. 
(NASA-CR-181989) 
N90-21262/2/GAR 


VIRGINIA POLYTECHNIC INST. AND STATE UNIV., 
BLACKSBURG. DEPT. OF ENGINEERING SCIENCE AND 
MECHANICS. 


Role of Interfaces and Interphases in the Evolution Me- 
chanics of Material Systems. 
(AFOSR-TR-90-0563) 

AD-A222 702/3/GAR 

Effect of Nonilinearities on Flexible Structures. 


(AFOSR-TR-90-0572) 
AD-A222 705/6/GAR 


VIRGINIA POLYTECHNIC INST. AND STATE UNIV., 
BLACKSBURG. POLYMER MATERIALS AND INTERFACES 


051,651 


053,045 


051,118 


051,904 


053,033 


Elastomers and Other Organic Composites. 
(ARO-21527.22-CH) 
AD-A222 772/6/GAR 


VIRGINIA UNIV., CHARLOTTESVILLE. 


International Conference on Low-Enei Dislocation 
oa Held in Charlottesville, Virginia on August 13- 
(ARO-26614.2-MS-CF) 
AD-A222 887/2/GAR 


VIRGINIA UNIV., CHARLOTTESVILLE. DEPT. OF 
MATERIALS SCIENCE. 


UVA/525398/MS90/104 
Investigation of Thermo-Mechanical Effects in Silicon 
Carbide Whisker/Al Alloy Composites. 
AD-A222 635/5/GAR 051,903 


051,953 


052,988 





VIRGINIA UNIV., CHARLOTTESVILLE. SCHOOL OF 
ENGINEERING AND APPLIED SCIENCE. 


Microstructure and Properties of Aluminum-Lithium 


Al 
AD PO0s 923/8/GAR 051,995 
VISIDYNE, INC., BURLINGTON, MA. 


SCIENTIFIC-3 
ipated Signal Levels for the ESA and RPA. 
(AFGL-TR. 71) 
AD-A223 228/8/GAR 


VI-1264 
Anticipated Leveis for the ESA and RPA. 

(AFGL-TR. 71) 

AD-A223 228/8/GAR 053,050 
VON KARMAN INST. FOR FLUID DYNAMICS, RHODE- 
SAINT-GENESE (BELGIUM). 

Subsonic and Transonic Blade Design by Means of Anal- 


Ki90.20985/9/GAR 050,906 
VRIJE UNIV., AMSTERDAM (NETHERLANDS). 
Uncertainty in Modeling Regional Environmental Sys- 
tems: The Generalization of a Watershed Acidification 
Model for Predicting Broad Scale Effects. 
PB90-253352/GAR 051,727 
VRIJE UNIV., AMSTERDAM (NETHERLANDS) 
SUBFACULTEIT WISKUNDE EN INFORMATICA. 
IR-199 
Inheritance of Dynamic and Deontic Integrity Constraints 
or Does the Boss Have More Rights. 
PB90-250960/GAR 051,087 
1R-205 
Relating Denotational and Operational Semantics for Pro- 
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DE90008229/GAR 052,629 


DE90010080/GAR 050,956 

DE90010081/GAR 052,036 
AC05-84ER40150 

Continuous Electron Beam Accelerator Facility, Newport 


News, VA. 
DE90010523/GAR 053,087 


Stanford Linear Accelerator Center, CA. 
DE90010685/GAR 053,102 


AC05-840R21400 


Oak Ridge National Lab., TN. 
DE90003063/GAR 051,841 


DE90003717/GAR 050,837 
DE90005280/GAR 051,842 
DE90008220/GAR 052,863 
DE90008557/GAR 052,006 
DE90008568/GAR 052,171 
DE90008572/GAR 051,228 
DE90009236/GAR 051,502 
DE90009237/GAR 051,503 
DE90009238/GAR 051,504 
DE90009239/GAR 052,273 
DE90009409/GAR 051,956 
DE90009421/GAR 051,505 
DE90009422/GAR 051,396 
DE90009423/GAR 051,448 
DE90010010/GAR 052,692 
DE90010110/GAR 053,062 
DE90010124/GAR 051,881 
DE90010139/GAR 051,882 
DE90010141/GAR 051,972 
DE90010142/GAR 051,883 
DE90010146/GAR 051,861 


DE90010148/GAR 050,790 
DE90010257/GAR 051,915 
DE90010272/GAR 051,403 
DE90010301/GAR 053,076 
DE90010315/GAR 052,760 
DE90010335/GAR 051,845 
DE90010370/GAR 051,509 
DE90010432/GAR 051,271 
DE90010436/GAR 052,639 
DE90010438/GAR 051,492 
DE90010439/GAR 051,916 
DE90010440/GAR 052,640 
DE90010493/GAR 051,984 
DE90010494/GAR 051,003 
DE90010496/GAR 051,957 
DE90010618/GAR 052,697 
DE90010629/GAR 051,945 
DE90010630/GAR 051,789 
DE90010701/GAR 052,123 
DE90010703/GAR 051,513 
DE90010705/GAR 051,847 
DE90010706/GAR 052, 184 
DE90010707/GAR 053,009 
DE90010709/GAR 051,884 
DE90010710/GAR 051,229 
DE90010711/GAR 053,104 
DE90010712/GAR 053,010 
DE90010714/GAR 050,554 
DE90010716/GAR 051,557 
DE90010717/GAR 052,756 
DE90010718/GAR 051,974 
DE90010719/GAR 051,848 
DE90010721/GAR 053,105 
DE90010722/GAR 053,106 
DE90010799/GAR 051,885 
DE90010813/GAR 052,670 
DE90010838/GAR 050,800 
DE90010893/GAR 052,862 
DE90011038/GAR 051,946 
DE90011040/GAR 051,960 
DE90011041/GAR 052,242 
DE90011061/GAR 051,849 
DE90011063/GAR 051,692 
DE90011064/GAR 051,184 
DE90011068/GAR 051,961 
DE90011075/GAR 051,975 
DE90011076/GAR 051,010 
DE90011077/GAR 051,525 
DE90011078/GAR 053,122 
DE90011087/GAR 051,526 
DE90011089/GAR 052,767 
DE90011309/GAR 053,142 
DE90011313/GAR 051,979 
DE90011315/GAR 051,962 
DE90011316/GAR 051,922 
DE90011318/GAR 052,622 
DE90011321/GAR 053,021 
DE90011333/GAR 051,895 
DE90011368/GAR 052,680 
DE90011381/GAR 053,143 
DE90011390/GAR 052,623 
DE90011578/GAR 052,709 
DE90011579/GAR 052,769 
DE90011580/GAR 052,710 
DE90011581/GAR 052,770 
DE90011617/GAR 052,711 
Oak Ridge National Lab., TN. Hazwrap Support Contractor 


Office. 
DE90010826/GAR 052,671 


PEI Associates, Inc., Cincinnati, OH. 
DE90011448/GAR 051,422 


DE90011451/GAR 051,423 


AC05-840T21400 


Oak Ri Gaseous Diffusion Plant, TN. 
DE90010892/GAR 051,518 


DE90010894/GAR 052,750 





DE90010895/GAR 
DE90011044/GAR 
AC05-860R21548 


MK-Ferguson Co., St. Charles, MO. 
DE90011414/GAR 


MK-Ferguson Co., Weldon » MO. 
DE90010660/GAR —_ 


AC06-76RL01830 


Battelle Pacific Northwest Labs., Richland, WA. 
DE90008224/GAR 


DE90008225/GAR 
DE90008226/GAR 
DE90010002/GAR 
DE90010188/GAR 
DE90010256/GAR 
DE90010281/GAR 
DE90010313/GAR 
DE90010318/GAR 
DE90010319/GAR 
DE90010364/GAR 
DE90010835/GAR 
DE90010852/GAR 
DE90010853/GAR 
DE90010854/GAR 
DE90010858/GAR 
DE90010859/GAR 
DE90011055/GAR 
DE90011056/GAR 


Bonneville Power Administration, Portland, OR. 
DE90010258/GAR 051,231 


Minerals Management Service, Anchorage, AK. Alaska 
Outer Continental Shelf Office. 
DE90010857/GAR 051,691 


AC06-81ER40048 


Washington Univ., Seattle. Nuclear Physics Lab. 
DE90010490/GAR 


AC06-84RL 10436 


Golder Associates, Inc., Bellevue, WA. 
DE90010696/GAR 


DE90010697/GAR 

DE90010698/GAR 
AC06-87RL 10930 

a of Energy, Richland, WA. Richland Operations 


5E90008223/ GAR 051,548 
DE90011105/GAR 051,560 


Westinghouse Hanford Co., Richland, WA. 
DE90010316/GAR 


DE90010851/GAR 
DE90010856/GAR 
AC07-761D01570 


EG and G Idaho, Inc., Idaho Falls. 
DE90008239/GAR 


DE90009481/GAR 
DE90009779/GAR 
DE90010234/GAR 
DE90010640/GAR 
DE90010654/GAR 
DE90010861/GAR 
DE90010884/GAR 
DE90010903/GAR 
DE90010904/GAR 
DE90010905/GAR 
DE90010906/GAR 
DE90010907/GAR 
DE90010914/GAR 
DE90010915/GAR 
DE90010916/GAR 
DE90010917/GAR 
DE90010918/GAR 
DE90010922/GAR 
DE90010923/GAR 
DE90010926/GAR 
DE90010927/GAR 
DE90010928/GAR 
DE90010930/GAR 
DE90010932/GAR 
DE90010934/GAR 
DE90010936/GAR 
DE90010937/GAR 


051,519 
051,868 


051,563 


051,512 


051,687 
052,235 
050,637 
052,164 
051,742 
051,340 
052,007 
051,552 
052,660 
052,747 
051,944 
051,515 
051,516 
052,672 
052,673 
050,449 
051,517 
052,173 
051,747 


059,085 


052,665 
052,666 
052,667 


051,744 
052,635 
052,749 


053,058 
052,924 
051,066 
051,165 
052,011 
051,166 
052,699 
051,210 
052,700 
051,413 
051,520 
062,701 
051,211 
051,212 
052,456 
051,522 
052,614 
051,889 
052,702 
052,703 
051,213 
051,214 
052,704 
051,215 
052,763 
052,649 
052,705 
052,706 
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DE90010938/GAR 
DE90010941/GAR 
DE90010942/GAR 
DE90010943/GAR 
DE90010944/GAR 
DE90010945/GAR 
DE90010946/GAR 
DE90010947/GAR 
DE90010948/GAR 
DE90010949/GAR 
DE90010950/GAR 
DE90010951/GAR 
DE90010952/GAR 
DE90010953/GAR 
DE90010954/GAR 
DE90010955/GAR 
DE90010977/GAR 
DE90010978/GAR 
DE90010979/GAR 
DE90010980/GAR 
DE90010981/GAR 
DE90010982/GAR 
DE90010983/GAR 
DE90010986/GAR 
DE90010987/GAR 051,524 
DE90010988/GAR 051,277 
EG and G Idaho, Inc., Idaho Falls. Center for Environmental 
Monitoring and Assessment. 

DE90010976/GAR 051,746 
Oak Ridge National Lab., TN. 
DE90011318/GAR 

AC07-81NE44139 


West Valley Nuclear Services Co., Inc., NY. 
DE90010336/GAR 


AC07-841D12435 


Westinghouse Idaho Nuclear Co., Inc., Idaho Falls. 
DE90010187/GAR 


DE90010202/GAR 
AC07-881D 12698 


EG and G Idaho, Inc., Idaho Falls. 
DE90010931/GAR 


AC07-881D12735 


MSE, Inc., Butte, MT. 
DE90011140/GAR 


AC08-88NV 10617 


Cermak Peterka Petersen, Inc., Fort Collins, CO. 
DE90011205/GAR 


DE90011206/GAR 
DE90011207/GAR 
DE90011211/GAR 
DE90011213/GAR 051,462 
DE90011220/GAR 051,463 
Christian Michelsens Inst. for Videnskap og Aandsfrihet, 
Bergen ——-. 
DE90011209/GAR 
DE90011210/GAR 


Colorado State Univ., Fort Collins. 
DE90011221/GAR 051,464 


EG and G noone Measurements, Inc., Goleta, CA. Santa 


Barbara 
DE9001 B2/GAR 051,748 


EG and G Energy Measurements, Inc., Las Vegas, NV. 
DE90010840/GAR 051,084 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Remote Sensing Lab. 

DE90011190/GAR 051,528 
DE90011191/GAR 051,529 


EG and G Idaho, Inc., Idaho Falls. 

DE90011193/GAR 052,643 
Industry Cooperative Hydrogen Fluoride Mitigation/Assess- 
ment am. Steering Committee. 

DE90011 051,457 


/GAR 

Industry ag Hydrogen Fluoride Mitigation/Assess- 
ment ram. Vi Barrier Subcommittee. 
DE90011212/GAI 051,461 
Industry Cooperative Hydrogen Fluoride Mitigation/Assess- 
ment Program. Water Spray Subcommittee. 
DE90007134/GAR 051,447 

AC08-89NV 10630 
Reynolds Electrical and Engineering Co., 
NV. Technical Information Dept. 
DE90011243/GAR 

AC09-81SR10749 
South Carolina Univ., Columbia. Inst. of Archeology and An- 
thropology. 


052,764 
052,015 
052,707 
052,708 
051,304 
052,650 
051,829 
052,106 
051,523 
051,919 
051,920 
051,921 
052,765 
051,959 
052,146 
052,147 
051,891 
051,559 
051,813 
051,790 
052,040 
051,415 
052,766 
052,172 


052,622 


052,661 


052,654 
052,657 


052,648 


051,318 


051,454 
051,455 
051,456 
051,460 


051,458 
051,459 


Inc., Las Vegas, 
051,531 


AC96-82P010391 


DE90009735/GAR 
DE90009736/GAR 
DE90009737/GAR 
AC09-89SR 18035 
Du Pont de Nemours (E.|.) and Co., Aiken, SC. Savannah 


River Lab. 
DE90011251/GAR 
DE90011302/GAR 


Savannah River Lab., Aiken, SC. 
DE90011241/GAR 


DE90011248/GAR 


Westinghouse Savannah River Co., Aiken,SC. 
DE90011239/GAR 


DE90011249/GAR 

DE90011303/GAR 
AC21-83MC20213 

Texas A and M Univ., College Station. Geodynamics Re- 


search Inst. 

DE90000473/GAR 052,806 

DE90000474/GAR 052,807 

DE90000475/GAR 052,808 
AC21-85MC21353 


EG a ee re om. WV. 
DE90000465/ 051,392 


AC21-85MC22065 


SRI International, Menlo Park, CA. 
DE90000441/GAR 


AC21-86MC22118 


Radian Corp., Austin, TX. 
DE90010051/GAR 


AC21-86MC23075 


Advanced Fuel Research, Inc., East Hartford, CT. 
DE90010628/GAR 


AC21-86MC23077 


Foster Wheeler USA 
DE90000456/GAR 


AC21-86MC23167 
pata rome Electric Corp., Orlando, FL. Power Genera- 
tion Projects Div. 


DE90010052/GAR 050,893 
AC21-87MC24267 


North Dakota Univ., Grand Forks. Energy and Environmen- 
tal Research Center. 
DE90011187/GAR 051,255 


AC21-88MC25009 
Energy Research Corp., Danbury, CT. 
DE90011186/GAR 

AC22-85BC 10842 


Minnesota Univ., Minneapolis. Inst. of Tech. 
DE90000239/GAR 


AC22-86BC 14000 


ICF Resources, Inc., Fairfax, VA. 
DE90000232/GAR 


AC22-86PC90007 


Georgia Tech Research Inst., Atlanta. 
DE90009553/GAR 


AC22-86PC90279 


Energy and Environmental Research Coprp., Irvine, CA. 
DE90009902/GAR 050,890 


DE90009903/GAR 050,891 
DE90009904/GAR 050,892 
AC22-86PC91022 


Pennsylvania State Univ., University Park. 
DE90008251/GAR 


AC22-87PC90015 
Amoco Research Center, Naperville, IL. Research and De- 
eso 1008/GAR 051,248 
DE90011008/GAR 051,249 
DE90011009/GAR 051,250 
DE90011010/GAR 051,251 
DE90011011/GAR 051,252 
DE90011012/GAR 051,253 
AC22-88PC88812 
Colorado School of Mines, a, Dept. of Chemical and 


GA 051,241 


050,584 
050,585 
050,586 


051,592 
051,533 


051,530 
051,801 


052,677 
052,678 
052,679 


051,262 
051,549 


051,246 


Corp., Livingston, NJ. 
051,237 


052,496 


051,879 


051,394 


Aspen T oon. Inc., Cambridge, MA. 
DE90009557/G. ie 


AC34-90DP62349 


EG and G Rocky Flats, Inc., Golden, CO. 
DE90010190/GAR 


DE90010807/GAR 
AC96-82P0 10391 
York Research Consultants, Denver, CO. 


October 15, 1990 


051,263 


052,655 
052,669 





DE90011029/GAR 
AF-AFOSR-0147-89 


Tufts Univ., Medford, MA. 
N90-21711/8/GAR 


051,358 


050,527 
050,529 


N90-21719/1/GAR 
AF-AFOSR-0307-86 


National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N90-21524/5/GAR 


AFOSR-86-0090 
ao Polytechnic Inst. and State Univ., Blacksburg. Dept. 
AD- 


052,058 


ing Science and Mechanics. 
705/6/GAR 


AFOSR-86-0140 
Stichting Ruimteonderzoek Nederland, Groningen. Lab. 
voor Ruimteonderzoek. 
AD-A223 039/9/GAR 050,516 
AFOSR-86-0210 
California Univ., Irvine. Dept. of Electrical and Computer En- 


Roa2e8 '578/7/GAR 051,123 


AFOSR-86-0332 
Alberta Univ., Edmonton. Dept. of Statistics and Applied 
Probabili 


ity. 
AD-A222 576/1/GAR 052,087 
AD-A222 864/1/GAR 052,099 
AFOSR-87-0378 


University Coll. of Wales, Aberystwyth. Dept. of i. 
AD-A222 861/7/GAR 


AFOSR-88-0041 


Florida Univ., Gainesville. Quantum Theory Project. 
AD-A222 631/4/GAR 


AFOSR-88-0139 


Stanford Univ., CA. Dept. of Aeronautics and Astronautics. 
AD-A222 704/9/GAR 050,336 


AFOSR-88-0148 


University of Manchester Inst. of Science and Technology 
(England). Polymer Science and Technology. 
AD-A223 173/6/GAR 051,911 


AFOSR-88-0186 


Ohio State Univ., Columbus. Dept. of Electrical Engineering. 
AD-A223 242/9/GAR 052,886 


AFOSR-89-0083 


City Coll., New York. 
AD-A222 852/6/GAR 


AFOSR-89-0131 
Rochester Univ., NY. Dept. of Physics and Astronomy. 
AD-A222 629/8/GAR 053,047 
se 


inia Polytechnic Inst. and State Univ., Blacksburg. Dept. 
of ngineering Science and Mechanics. 
AD-A222 702/3/GAR 051,904 


AFOSR-89-0499 


SRI International, Menlo Park, CA. 
AD-A222 881/5/GAR 


AH21-88MC05564 


West Virginia Univ., Morgantown. Dept. of Mechanical and 


Aerospace Engineering. 
DE90000478/GAR 051,240 


Al01-86CE90237 


Jet Propulsion Lab., Pasadena, CA. 
DE90010057/GAR 


DE90010058/GAR 
Al08-78ET 44802 
DESOOI0eSe/GAR 
ARB-A5-129-33 
California Univ., 
mental Medici 


053,033 


150,537 


050,761 


052,097 


052,940 


051,511 


Irvine. Dept. of Community and Environ- 
icine. 


PB90-245069/GAR 051,468 
ARB-A6-148-33 


California Univ., irvine. Dept. of Community and Environ- 
mental Medicine. 


PB90-245077/GAR 051,440 
ARO-MIPR-115-89 


California Univ., Berkeley. Lawrence Berkeley Lab. 
AD-A223 098/5/GAR 


ARPA ORDER-5075 
Rockwell International, Thousand Oaks, CA. 


ler. 
AD-A223 220/5/GAR 


ARPA ORDER-5307 


S-Cubed, La Jolla, CA. 
AD-A223 148/8/GAR 


ARPA ORDER-6065 


National Inst. of Standards and Technology (IMSE), Gaith- 
ersburg, MD. Metallurgy Div. 
AD-A223 144/7/GAR 051,993 


AS05-80ER 10666 
Maryland Univ., College Park. Dept. of Physics and Astron- 
omy. 


051,992 


Science 
051,177 


051,103 
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DE90011071/GAR 
AS05-82ER60039 


George Washington Univ., Washington, DC. 
DE90010594/GAR 


BMFT KWA 1609 6 
Nuklear-Chemie und -Metallurgie G.m.b.H., Hanau (Germa- 


ny, F.R.). 
TIB/B90-81208/GAR 052,691 
BMFT 03E-6082 A/B/C 


Deutsche Gold- und Silber-Scheideanstalt, Frankfurt am 
Main (Germany, F.R.). 
TIB/B90-81216/GAR 051,261 


BMFT 323-4003-03E5205 B 
Zieglewerk Pulverholz Hans Peter Joens K.G., Schleswig 


(Germany, F.R. 
051,866 


052,145 


.). 
TIB/A90-61201 /GAR 
BMFT 1500 785 
Staatliche Materialpruefungsanstalt, 


FR). 
TIB/B90-81207/GAR 
CANMET-OSQ-84-00443 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-90-03500/GAR 052,463 
CANMET-69010-01-SQ 


Denison Mines Ltd., Elliot Lake (Ontario). 
MIC-90-03378/GAR 


CANMET-69174-01-SQ 


Nolan, Davis and Associates, St. John’s (Newfoundland). 
MIC-90-03379/GAR 052,826 


CANMET-79019-01-SQ 


Golder Associates, Mississauga (Ontario). 
MIC-90-03380/GAR 


CANMET-79048-01-SQ 


Serata Geomechanics, Inc., Richmond, CA. 
MIC-90-03389/GAR 


CANMET-79064-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-90-03384/GAR 052,538 
CANMET-79066-01-SQ 


Nova Husky Research Corporation Ltd. (Canada). 
MIC-90-03501/GAR 


CANMET-79131-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-90-03383/GAR 051,291 
CANMET-79133-01-SS 


Laurentian Univ., Sudbury (Ontario). 
MIC-90-03381/GAR 


CANMET-89002-01-SQ 
Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 

MIC-90-03392/GAR 052,542 
CANMET-89018-01-SQ 

Canada Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 

MIC-90-03385/GAR 052,539 
CANMET-89019-01-SQ 

year Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-20- 03386/GAR 051,292 
CANMET-89020-01-SQ 


peer Centre for Mineral and Energy Technology, Ottawa 


(Ontario). 
MIC-90-03387/GAR 052,540 
CANMET-89036-01-SQ 


Canect Environmental Control Technologies Ltd., Vancou- 
ver (British Columbia). 
MIC-90-03388/GAR 


CANMET-89081-01-SQ 


Engineering Interface Limited (Canada). 
MIC-90-03390/GAR 


CES-8614957 


Argonne National Lab., IL. 
DE90011094/GAR 


CNPQ-3027 14/88-0/MA/FV 
Instituto de Pesquisas Espaciais, Sao Jose dos Campos 


(Brazil). 
N90-21595/5/GAR 053,171 
DA PROJ. 1L1-2211-A-47-A 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-21394/3/GAR 050,398 


DA PROJ. 1L1-61102-AH-45 


National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N90-21004/8/GAR 050,381 


DA PROJ. 1L1-62209-A47-A 


Ohio State-Univ., Columbus. 
N90-21387/7/GAR 


DAAA09-85-G-0035 
Horizons Technology, Inc., Oakton, VA. 


Stuttgart (Germany, 
051,968 


052,536 


052,537 


052,541 


52,490 


051,466 


051,569 


051,222 


053,038 


051,490 


AD-A223 076/1/GAR 
DAAA15-85-D-0010 


Battelle Memorial Inst., Columbus, OH. 
AD-A222 987/0/GAR 


DAAA15-88-D-0007 


Weston (Roy F.), Inc., West Chester, PA. 
AD-A222 753/6/GAR 


AD-A222 754/4/GAR 
DAAA21-85-C-0238 


Tamsco, Eatontown, NJ. 
AD-A223 154/6/GAR 


DAABO7-85-C-K572 


Compass, Inc., Wakefield, MA. 
AD-A223 083/7/GAR 


DAAG29-81-D-0100 


Battelle Columbus Labs., OH. 
AD-A223 225/4/GAR 


DAAG29-83-K-0004 


lowa Univ., lowa City. 
AD-A222 832/8/GAR 


AD-A222 833/6/GAR 
DAAG29-84-K-0048 
Pre soe Univ., NJ. Dept. of Mechanical and Aerospace 


Engineering. 

N 120939/6/GAR 050,407 
N90-20940/4/GAR 050,408 
DAAG29-84-K-0091 


Virginia Polytechnic Inst. and State Univ., Blacksburg. Poly- 
mer Materials and Interfaces Lab. 
AD-A222 772/6/GAR 051,953 


DAAG29-84-K-0200 


Texas A and M Research Foundation, College Station. 
AD-A223 268/4/GAR 051,090 


DAAG29-84-K-0202 


Brown Univ., Providence, Ri. Center for Neural Science. 
AD-A223 059/7/GAR 051,081 


DAAG29-85-C-0030 


Scientific Research Associates, Inc., Glastonbury, CT. 
AD-A222 885/6/GAR 052,882 


DAAG29-85-G-0118 


Puerto Rico Univ., Rio Piedras. Dept. of Chemistry. 
AD-A222 792/4/GAR 


DAAG29-85-K-0034 


Utah Univ., Salt Lake City. Dept. of Chemistry. 
AD-A223 257/7/GAR 


DAAG29-85-K-0078 


Arizona State Univ., Tempe. Dept. of Electrical and Com- 
puter Engineering. 
AD-A222 989/6/GAR 051,159 


DAAG29-85-K-0084 


Pennsylvania State Univ., University Park. 
AD-A222 771/8/GAR 


DAAG29-85-K-0233 


Maryland Univ., College Park. 
AD-A223 061/3/GAR 


DAAK60-89-C-1006 


Northwestern Univ., Evanston, IL. 
AD-A222 782/5/GAR 


DAAL02-90-G-0034 


Gordon Research Conferences, Inc., Kingston, Rl. 
AD-A222 826/0/GAR 


DAALO03-86-C-0021 


Anatrace, Inc., Maumee, OH. 
AD-A222 825/2/GAR 


DAALO3-86-D-0001 


Labtek Corp., Woodbridge, CT. 
AD-A223 085/2/GAR 


DAAL03-86-G-0034 


Minnesota Univ., Minneapolis. 
AD-A223 217/1/GAR 


DAAL03-86-G-0051 
Georgia Inst. of Tech., Atlanta. School of Electrical Engi- 


neering. 
AD-A223 245/2/GAR 051,129 
DAAL03-86-G-0058 


State Univ. of New York at Albany. Dept. of Physics. 
AD-A223 053/0/GAR 051,901 


DAAL03-86-K-0069 
yes — Univ. at Chapel Hill. Dept. of Physics and 


Astro! 
AD-A222. ¥79/4/GAR 052,985 
DAAL03-86-K-0093 


— Univ. at Urbana-Champaign. Coordinated Science 


AD-A222 886/4/GAR 050,926 
DAALO03-86-K-0103 


Cornell Univ., ithaca, NY. 
AD-A222 829/4/GAR 


050,621 


051,391 
051,684 


050,991 


052,356 


052,880 
052,881 


50,771 


050,787 


052,181 


052,992 


052,212 


052,158 


050,833 


050,775 





-DAAL03-86-K-0109 


ne National Lab., IL. 
DE90010114/GAR 


DAALO3-86-K-0121 


Illinois Univ. at Urbana-Champaign. 
AD-A223 031/6/GAR 


DAALO03-86-K-0125 


Rhode Island Univ., Kingston. 
AD-A222 844/3/GAR 


DAAL03-86-K-0135 


Iilinois Univ. at Urbana-Champaign. 
AD-A222 793/2/GAR 


DAALO3-86-K-0155 


University of Southern 
AD-A222 890/6/GAR 


DAAL03-86-K-0156 


052,055 
051,910 
050,876 


050,772 


California, Los Angeles. 
051,173 


University of Southern California, Los Angeles. 
AD-A222 951/6/GAR 
DAAL03-86-K-0166 


Case Western Reserve Univ., Cleveland, OH. 
AD-A222 848/4/GAR 


DAALO3-86-K-0171 


Massachusetts Inst. of Tech., Cambridge. 
AD-A222 831/0/GAR 


AD-A222 834/4/GAR 
DAAL03-86-K-0174 


Wisconsin Univ.-Madison. 
AD-A223 046/4/GAR 


DAAL03-87-C-0007 


Axiomatix, Los Angeles, CA. 
AD-A223 044/9/GAR 


AD-A223 045/6/GAR 
DAAL03-87-C-0008 
_— Engineering and Research, Inc., Mountain View, 


AD-A222 846/8/GAR 052,405 
DAAL03-87-C-0019 


BDM International, Inc., Arlington, VA. 
AD-A223 035/7/GAR 


DAAL03-87-K-0026 


Louisiana State Univ., Baton Rouge. 
AD-A222 889/8/GAR 


DAALO03-87-K-0027 


Syracuse Univ., NY. 
AD-A223 174/4/GAR 


DAAL03-87-K-0032 


Washington Univ., Seattle. 
AD-A222 780/9/GAR 052,914 


AD-A222 790/8/GAR 052,916 


Washington Univ., Seattle. Dept. of Electrical Engineering. 
AD-A222 789/0/GAR 052,915 


DAALO03-87-K-0041 
Illinois Inst. of Tech., Chicago. Dept. of Mechanical Engi- 


neering. 
AD-A223 258/5/GAR 
DAALO3-87-K-0044 


California Inst. of Tech., Pasadena. 
AD-A223 032/4/GAR 


DAAL03-87-K-0059 


Georgia Inst. of Tech., Atlanta. 
AD-A222 984/7/GAR 


DAALO03-87-K-0082 


Dayton Univ., OH. Research Inst. 
AD-A222 891/4/GAR 


DAALO03-88-K-0079 


Illinois Univ. at Chicago Circle. Dept. of Civil Engineering, 
Mechanics and Metallurgy. 
AD-A222 842/7/GAR 053,035 


DAAL03-88-K-0098 


Arizona State Univ., Tempe. 
AD-A222 845/0/GAR 


aa, 12 


h Univ., PA. Dept. of Chemistry. 
AD ADD 791/6/GAR 


DAALO03-88-K-0188 
Rutgers - The State Univ., New Brunswick, NJ. 


Chemistry. 
AD-A222 841/9/GAR 
DAALO3-88-K-0203 


Dayton Univ., OH. Research Inst. 
AD-A222 850/0/GAR 


DAALO03-89-C-0010 


Lee (J.S.) Associates, Inc., Arlington, VA. 
AD-A222 995/3/GAR 


DAALO3-89-C-0015 


Corning Glass Works, NY. 
AD-A223 227/0/GAR 


DAAL03-89-G-0005 
Michigan Univ., Ann Arbor. 


051,940 


050,818 


052,076 
052,077 


050,879 


050,929 
050,930 


051,080 


051,076 


052,054 


051,840 


050,823 


050,952 


051,990 


050,777 


050,726 


Dept. of 
050,776 


051,873 


051,092 


052,849 


CONTRACT/GRANT NUMBER INDEX 


AD-A222 783/3 
DAAL03-89-G-0016 


University of Southern California, Los Angeles. Communica- 
tion Sciences Inst. 
AD-A223 244/5/GAR 050,932 


DAALO3-89-G-0026 


Minnesota Univ., Minneapolis. 
AD-A222 888/0/GAR 


DAAL03-89-G-0083 


Virginia Univ., Charlottesville. 
AD-A222 887/2/GAR 


DAALO3-89-K-0001 


Pittsburgh Univ., PA. 
AD-A222 774/2/GAR 


DAAL03-89-K-0010 
lowa State Univ. of Science and Technology, Ames. Statis- 


tical Lab. 
AD-A222 843/5/GAR 052,096 
DAALO03-89-K-0016 


Maryland Univ., College Park. Dept. of Computer Science. 
AD-A222 788/2/GAR 052,047 


DAALO03-89-K-0089 


Duke Univ., Durham, NC. 
AD-A222 775/9/GAR 


AD-A222 993/8/GAR 
DAALO03-89-K-0129 


State Univ. of New York at Binghamton. Center for Statis- 
tics Quality Control and Design. 
AD-A222 839/3/GAR 052,095 


DAALO3-89-K-0160 
Philadelphia Coll. of Pharmacy and Sciences, PA. Dept. of 


Chemistry. 
AD-A223 075/3/GAR 052,922 
DAALO03-90-G-0013 


Gordon Research Conferences, Inc., Kingston, Ri. 
AD-A222 849/2/GAR 


DAALO03-90-G-0016 


Colorado Univ. at Boulder. Dept. of Geological Sciences. 
AD-A222 992/0/GAR 052,479 


DAAL04-87-C-0085 


Cummins Engine Co., Inc., Columbus, IN. R/E Div. 
AD-A223 079/5/GAR 


DACA76-89-C-0014 


Carnegie-Melion Univ., Pittsburgh, PA. Robotics Inst. 
AD-A222 667/8/GAR 053,308 


DAJA45-85-C-0037 
London School of Economics and Political Science (Eng- 


land). 
AD-A223 214/8/GAR 050,309 
DAJA45-86-C-0011 


Technion Research and Development Foundation Ltd., 


Haifa. (Israel). 
AD-A222 777/5/GAR 051,872 


DAJA45-86-C-0012 
Open Univ., Milton Keynes (England). Faculty of Technolo- 


b.a222 625/6/GAR 052,867 
DAJA45-86-C-0049 


Forschungsinstitut fuer Informations- Verabeitung und Mus- 
tererkennung, Karisruhe (Germany, F.R.). 
AD-A222 675/1/GAR 052,407 


DAJA45-86-C-0051 


New York Univ., NY. Univ. Coll. of Arts and Sciences. 
AD-A222 786/6/GAR 050,567 


DAJA45-87-M-0171 


Saint Andrews Univ. (Scotland). 
AD-A223 013/4/GAR 


DAJA45-88-M-0061 


Nice Univ. (France). 
AD-A222 633/0/GAR 


DAJA45-88-M-0127 


Institute of Metals, London (England). 
AD-A223 020/9/GAR 


DAJA45-88-M-0211 
UKAEA Atomic Energy Research Establishment, Harwell 


(England). 

AD-A223 012/6/GAR 052,991 
DAJA45-88-M-0326 

UKAEA Atomic Energy Research Establishment, Harwell 


(England). 

AD-A222 927/6/GAR 052,989 
DAJA45-89-C-0003 

Bonn Univ. (Germany, F.R.). Inst. fuer Organische Chemie 


und Biochemie. 
AD-A223 078/7/GAR 052,833 
DAJA45-89-C-0019 


Fraunhofer-Gesellschaft zur Foerderung der A\ len 
Forschung e.V., Freiburg im Breisgau (any, -R.). 
AD-A222 918/5/GAR 052,394 


DAJA45-89-C-0022 
Nottingham Univ. (England). Dept. of Chemistry. 


051,172 


052,100 


052,988 


050,770 


052,585 


052,586 


051,905 


051,969 


050,822 


051,986 


051,909 


DTFH85-P-70119 


AD-A223 011/8/GAR 


DAMD17-84-C-4137 
Texas Univ. at Arti 
AD-A222 647/0/GA 

DAMD17-84-C-4187 
California Univ., Riverside. 
AD-A222 751/0/GAR 

DAMD17-85-C-5177 


Sloan-Kettering Inst. for Cancer Research, New York. 
AD-A222 674/4/GAR 052,155 


DAMD17-85-G-5044 
Tel-Aviv Univ. (Israel). 
AD-A222 599/3/GAR 

DAMD17-86-C-6007 


Medical Coll. of Georgia, Augusta. School of Medicine. 
AD-A222 600/9/GAR 052,263 


DAMD17-86-C-6058 
State Univ. of New York at Stony Brook. 
AD-A222 729/6/GAR 
DAMD17-86-C-6284 
Biotech Research Labs., Inc., Rockville, MD. 
AD-A222 685/0/GAR 
DAMD17-86-G-6015 
National Jewish Center for Immunology and Respirat 
Medicine, Denver, CO. ‘see 
AD-A222 948/2/GAR 052,254 
DAMD17-87-C-7031 
Harvard School of Public Health, Boston, MA. 
AD-A222 950/8/GAR 
DAMD17-87-C-7093 
Hawaii Biotech 
AD-A222 645/4/G, 
DAMD17-88-C-8013 
City Univ. of New York. 
AD-A222 937/5/GAR 
DAMD17-88-Z-8026 


Gordon Research Conferences, Inc., Kingston, Ri. 
AD-A222 734/6/GAR 


DAMD17-88-Z-8035 


051,941 


. Dept. of Chemistry. 
052,203 


052,111 


052,246 


052,265 


052,180 


Group., Inc., Aiea. 


National of Sciences, Washington, DC 
AD-A223 055/5/GAR 
pi! ge 


Colorado Univ. Health Sciences Center, Denver. 
AD-A222 884/2/GAR 


DARPA ORDER-3384 


Rockwell International, Thousand Oaks, CA. Microelectron- 
ics Research and Center. 
AD-A222 598/5/GAR 051,170 


DARPA ORDER-6325 


Ortel Corp., Alhambra, CA. 
AD-A222 932/6/GAR 


DASG60-87-C-0066 
oe Univ., College Park. Inst. for Advanced Computer 
AD A222 726/2/GAR 052,075 
DE-AC05-840R21400 


052,91” 


Oak = National Lab., TN 
NUREG/CR-5374/GAR 
DNA001-85-C-0352 


Pacific-Sierra Research Corp., Los Angeles. 
AD-A222 880/7/GAR 


DTFA01-87-C-00014 


Systems Control Technology, Inc., Arlington, VA. 
N90-21049/3/GAR 


pre ci nl 


052,722 
052,233 


053,296 


poe , Inc., Pittsfield, MA. 
A noo 716/500 R 


DTFH61-84-C-00120 


050,385 


Consultants, Oakland, CA. 


Woodward-Clyde 
PB90-257544/GAR 
PB90-257551/GAR 
PB90-257569/GAR 
PB90-257577/GAR 


DTFH-61-86-C-00064 


Burns (E.N.) and Associates, Columbus, OH. 
PB90-246778/GAR 


PB90-246786/GAR 
DTFH61-87-2-00044 


ENSCO, Inc., Spri 
PB90-245218/GAR 


DTFH61-89-P-00285 


Parker (Martin R.) and Associates, Inc., Wayne, MI. 
PB90-246760/GAR 


DTFH85-P-70119 
Colorado State Univ., Fort Collins. Engineering Research 


ler. 
PB90-252479/GAR 050,866 


October 15, 1990 CG-5 


053,322 





DTNH22-88-2Z-07391 
National Safety Council, Chicago, IL. 
PB90-256082/GAR 
PB90-256090/GAR 
EPA-68-01-7053 


053,324 
053,325 


Management Associates, Natick, MA. 
PB90-255449/GAR 
EPA-68-02-3893 
ea International Corp., har 
EPA-68-02-4286 
Radian Corp., Research Triangle Park, NC. 
PB90-254988/GAR 
EPA-68-02-4394 
PEI Associates, Inc., Cincinnati, OH. 
PB90-255662/GAR 
EPA-68-02-4397 
fo neages 9 nem International Corp., a, 
EPA-68-02-4450 


051,670 


051,444 


051,445 


Northrop Services, Inc., Research Triangle Park, NC. 
PB90-215625/GAR 052,220 
EPA-68-02-4544 


Research Tri Inst., Research Triangle Park, NC. 
PB90-250135/GAR 051,475 


EPA-68-03-3293 


Little (Arthur D.), Inc., Cambridge, MA. 
PB90-252610/GAR 


EPA-68-03-3413 


PEI Associates, Inc., Cincinnati, OH. 
PB90-249772/GAR 


EPA-68-03-3484 


050,635 


051,648 


PRC Environmental Management, Inc., McLean, VA. 
PB90-249756/GAR 051,647 
EPA-68-C8-0058 


Corp., Ada, O 
252644/GA\ 


EPA-68-C8-0061 
Versar, Inc., a , VA. 
PB90-250176/ 
EPA-68-D9-0166 


NATO Committee on the Challenges of Modern Society, 
Belgium). 
051,769 


050,458 


051,651 


Brussels (| 

PB90-252636/GAR 
EPA-68-W9-0068 

Environmental! Protection Agency, Washington, DC. Office 


of Solid Waste. 
PB90-234584/GAR 


Versar, inc., Spri , VA. 
PB90-234014/GA! 


PB90-234022/GAR 
PB90-234030/GAR 
PB90-234048/GAR 
PB90-234055/GAR 
PB90-234063/GAR 
PB90-234071/GAR 
PB90-234089/GAR 
PB90-234097/GAR 
PB90-234105/GAR 
PB90-234113/GAR 
PB90-234121/GAR 
PB90-234139/GAR 
PB90-234147/GAR 
PB90-234154/GAR 
PB90-234162/GAR 
PB90-234170/GAR 
PB90-234188/GAR 
PB90-234196/GAR 
PB90-234204/GAR 
PB90-234212/GAR 
PB90-234220/GAR 
PB90-234238/GAR 
PB90-234246/GAR 
PB90-234253/GAR 
PB90-234287/GAR 
PB90-234295/GAR 
PB90-234329/GAR 
PB90-234337/GAR 
PB90-234352/GAR 
PB90-234360/GAR 
PB90-234378/GAR 
PB90-234386/GAR 
PB90-234394/GAR 


CG-6 VOL. 90, No. 20 


051,621 


051,570 
051,571 
051,572 
051,573 
051,574 
051,575 
051,576 
051,577 
051,707 
051,578 
051,579 
051,580 
051,708 
051,581 
051,709 
051,582 
051,583 
051,584 
051,585 
051,586 
051,587 
051,588 
051,589 
051,590 
051,591 
051,592 
051,593 
051,596 
051,597 
051,599 
051,600 
051,601 
051,602 
051,603 


CONTRACT/GRANT NUMBER INDEX 


PB90-234402/GAR 
PB90-234410/GAR 
PB90-234428/GAR 
PB90-234436/GAR 
PB90-234444/GAR 
PB90-234451/GAR 
PBS0-234469/GAR 
F11624-88-D-0001 


Science Applications International Corp., O'Fallon, IL. 
AD-A222 998/7/GAR 152,343 


AD-A223 023/3/GAR 052,344 
F19628-85-C-0003 
Carnegie-Mellon Univ., Pittsburgh, PA. Software Engineer- 


ng Inst. 
AD-A222 691/8/GAR 050,965 
F19628-85-C-0057 


Arcon Corp., Waltham, MA. 
AD-A223 187/6/GAR 


F19628-86-C-0139 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


try. 
AD-A222 660/3/GAR 050,566 
F19628-86-C-0195 


Northwest Research Associates, Inc., Bellevue, WA. 
AD-A222 695/9/GAR 050,536 


F19628-86-K-0016 
Ohio State Univ., Columbus. Dept. of Geodetic Science and 


Surveying. 
AD-A223 107/4/GAR 052,438 
F19628-86-K-0020 


Scripps Institution of Oceanography, La Jolla, CA. 
AD-A222 731/2/GAR 


F19628-86-K-0022 


Ohio State Univ. Research Foundation, Columbus. 
AD-A223 109/0/GAR 


F19628-86-K-0042 
Texas Univ. at Dallas, Richardson. Center for Space Sci- 


ences. 
AD-A223 229/6/GAR 050,542 
F19628-87-C-0003 


Lowell Univ., MA. Center for Atmospheric Research. 
AD-A222 652/0/GAR 


AD-A223 106/6/GAR 
F19628-87-C-0028 


Pacific-Sierra Research Corp., Los Angeles. 
AD-A223 111/6/GAR 


F19628-87-C-0093 


S-Cubed, La Jolla, CA. 
AD-A223 148/8/GAR 


F19628-87-C-0168 


Visidyne, Inc., Burli 
AD-A223 228/8/GA\ 


F19628-88-C-0074 


Spectral Sciences, Inc, Burlington, MA. 
AD-A223 112/4/GAR 


F19628-€8-K-0026 
California Univ., San Diego, La Jolla. Inst. of Geophysics 


and Planetary Physics. 
AD-A223 230/4/GAR 052,439 


F19628-88-K-0051 


SRI International, Menlo Park, CA. 
AD-A223 108/2/GAR 


F19628-89-C-0001 


MITRE Corp., Bedford, MA. 
AD-A223 142/1/GAR 


F19628-89-C-0012 


KTAADN, Inc., Newton, MA. 
AD-A222 659/5/GAR 


F19628-89-C-0030 


ENSCO, Inc., Spri id, VA. Signal Analysis Systems Div. 
AD-A223 113/2/GAR 051,102 


F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A222 640/5/GAR 051,124 


AD-A222 649/6/GAR 051,113 
AD-A222 650/4/GAR 052,981 
AD-A222 720/5/GAR 052,912 
AD-A222 741/1/GAR 051,094 
AD-A222 742/9/GAR 051,095 
AD-A222 743/7/GAR 051,194 
AD-A222 827/8/GAR 051,833 
AD-A222 828/6/GAR 052,986 
F29601-87-C-0202 


A.T. and T. Bell Labs., Reading, PA. 
AD-A223 261/9/GAR 


F30602-81-C-0185 


Northwestern Univ., Evanston, IL. Dept. of Electrical Engi- 
neering. 


051,604 
051,605 
051,606 
051,607 
051,608 
051,609 
051,610 


050,947 


52,435 


050,784 


50,535 
050,539 


050,540 


051,103 


lon, MA. 


053,050 


053,263 


051,097 


051,127 


050,551 


050,954 


AD-A223 064/7/GAR 


F30602-85-C-0014 


Massachusetts Univ., Amherst. 
AD-A222 970/6/GAR 


F30602-85-C-0065 


Intellicorp, Inc., Mountain View, CA. 
AD-A223 008/4/GAR 


F30602-86-C-0111 


lIT Research Inst., Lanham, MD. 
AD-A223 074/6/GAR 


F30602-87-C-0099 


Giordano Associates, Inc., Sparta, NJ. 
AD-A222 733/8/GAR 


F30602-88-D-0027 


California Univ., Berkeley. Computer Science Div. 
AD-A223 072/0/GAR 050,978 


Moore School of Electrical Engineering, Philadelphia, PA. 
Dept. of Electrical Engineering. 
AD-A222 801/3/GAR 051,099 


F33615-81-C-2013 


San Jose State Univ., CA. 
AD-A222 882/3/GAR 


F33615-82-D-0627 


Alabama Univ. in Birmingham. 
AD-A223 164/5/GAR 


F336 15-83-C-0035 


Psychometrics, Inc., Sherman Oaks, CA. 
AD-A222 670/2/GAR 


F33615-84-0519 


Dayton Univ., OH. Research Inst. 
AD-A222 735/3/GAR 


F33615-84-C-0059 


las Aircraft Co., Aurora, CO. 
rte try 977/1/GAR 


AD-A222 978/9/GAR 

AD-A222 979/7/GAR 

AD-A222 980/5/GAR 
F33615-84-C-0070 

Ball Aerospace Systems Group, Albuquerque, NM. Systems 

Engineering Div. 

AD-A222 683/5/GAR 052,311 
F336 15-84-D-0505 


Illinois Univ. at Urbana-Champaign. 
AD-A222 760/1/GAR 


F33615-85-C-0532 


NS! Technology Services Corp., Dayton, OH. 
AD-A223 158/7/GAR 


F336 15-85-C-4503 
og International, San Antonio, TX. Technology Services 


AD-A222 626/4/GAR 050,629 
F33615-87-D-0626 


Texas Univ. Health Science Center at San Antonio. 
AD-A222 722/1/GAR 


F33615-88-C-0638 


Aquanautics Corp., Alameda, CA. 
AD-A222 696/7/GAR 


F336 15-88-C-5437 


Dayton Univ., OH. Research Inst. 
AD-A222 803/9/GAR 


F33615-89-C-0531 


Wyle Labs., El undo, CA. 
AD-A223 162/9/GAR 


F33615-89-C-2937 


ZWY Corp., Princeton Junction, NJ. 
AD-A223 033/2/GAR 


F41689-85-D-0010 


Science Applications International Corp., McLean, VA. 
AD-A222 573/8/GAR 052,225 


F49620-83-C-0042 


Rockwell International, Thousand Oaks, CA. Microelectron- 
ics Research and Development Center. 
AD-A222 598/5/GAR 051,170 


F49620-85-C-0144 


North Carolina Univ. at Chapel Hill. Center for Stochastic 
Processes. 

AD-A222 571/2/GAR 052,086 
052,094 


AD-A222 770/0/GAR 
AD-A222 863/3/GAR 052,098 
F49620-86-C-0035 


RMA Aerospace, Inc., Mountain View, CA. 
AD-A222 612/4/GAR 


F49620-86-C-0108 


McDonnell Douglas Research Labs., St. Louis, MO. 
AD-A222 853/4/GAR 


F49620-86-C-0111 


Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 


050,975 


051,077 


051,079 


050,979 


052,315 


051,906 


052,216 


052,309 


050,620 


052,337 
052,338 
052,339 
052,340 


052,107 


052,885 


052,232 


050,711 


051,988 


051,489 


050,905 


050,534 


051,989 





AD-A223 151/2/GAR 
F49620-87-C-0030 


Northwestern Univ., Evanston, iL. Technological Inst. 
AD-A223 211/4/GAR 


F49620-88-C-0053 


Universal Energy Systems, Inc., Dayton, OH. 
AD-A223 123/1/GAR 


AD-A223 124/9/GAR 

AD-A223 125/6/GAR 

AD-A223 126/4/GAR 
F49620-88-C-0111 


Boston Univ., MA. 
AD-A222 944/1/GAR 


F49620-88-C-0142 


ine Research Corp., Landover, MD. 
A222 636/3/GAR 


F196280-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
AD-A222 639/7/GAR 050,925 


FC07-891D12847 


EG and G Idaho, Inc., idaho Falls. 
DE90010953/GAR 


FC07-891D 12887 


EG and G Idaho, Inc., Idaho Falls. 
DE90010977/GAR 


FC21-86MC 10637 


North Dakota Univ., Grand Forks. Energy Research Center. 
DE90011396/GAR 050,898 


DE90011398/GAR 051,256 
DE90011400/GAR 051,280 
DE90011401/GAR 051,281 
DE90011403/GAR 051,562 
DE90011404/GAR 051,421 
DE90011405/GAR 051,282 
DE90011406/GAR 051,283 
DE90011411/GAR 051,693 
FC21-86MC11076 


University of Wyoming Research Corp., Laramie. Western 

Research Inst. 

DE90000413/GAR 051,338 
051,739 


DE90000457/GAR 

DE90000459/GAR 051,238 

DE90000467/GAR 052,505 
FC22-88PC88861 


Southern lilinois Univ. at Carbondale. Dept. of Chemistry 


and Biochemistry. 
DE90010591/GAR 051,409 


FC22-89PC89851 
Consortium for Fossil Fuel Liquefaction Science, Lexington, 


DE90009841/GAR 051,242 
FC22-89PC89904 


Southern Illinois Univ. at Carbondale. Coal Extraction and 
Utilization Research Center. 
DE90010972/GAR 051,414 


DE90011037/GAR 051,417 


Southern Iilinois Univ. at Carbondale. Dept. of Chemistry 


and Biochemistry. 
DE90010587/GAR 051,273 
051,408 


DE90010590/GAR 


Southern Illinois Univ. at Carbondale. Dept. of Mechanical 
Engineering and Energy Processes. 
DE90011454/GAR 051,284 


Southern illinois Univ. at Carbondale. Dept. of Plant and 
Soil Sciences. 
DE90010588/GAR 051,274 


FG01-80ER10670 


National Research Council, Washington, DC. Continental 

Scientific Drilling Committee. 

DE90010508/GAR 052,512 
051,300 


DE90010509/GAR 

DE90010511/GAR 052,513 
FG01-82ER12018 

National Research Council, Washington, DC. Board on 


Earth 4 

DE90010503/GAR 052,446 
DE90010504/GAR 052,447 
DE90010506/GAR 052,448 


National Research Council, Washington, DC. Continental 
Scientific Drilling Committee. 

DE90010508/GAR 052,512 
051,300 


DE90010509/GAR 

DE90010511/GAR 052,513 
DE90010512/GAR 052,449 
DE90010513/GAR 052,450 
DE90010514/GAR 052,451 


National Research Council, Washington, DC. Geophysics 
Study Committee. 


053,036 


51,875 


051,805 
051,806 
051,807 
051,808 


050,538 


051,112 


051,959 


051,891 
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DE90010450/GAR 

DE90010451/GAR 

DE90010452/GAR 
FG01-84NE34122 


Studsvik Energiteknik A.B., ing (Sweden). 
DE90009324/GAR iaiieaias 


FG01-88CE 15401 


CeramPhysics, Inc., Westerville, OH. 
DE90009938/GAR 


FG01-89CE15439 


Transit, Inc., Falls Church, VA. 
DE90010046/GAR 


FG01-89CE 15444 


Applied Physics Technology, Inc., Great Falls, VA. 
DE90010522/GAR 


FG02-84ER13214 


Cornell Univ. Agricultural Experiment Station, Ithaca, NY. 


Dept. of Agronomy. 
DE90011415/GA\ 052,132 


FG02-84ER 13255 


Washington Univ., St. Louis, MO. 
DE90010960/GAR 


FG02-84ER 13282 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemi- 


cal Engineeri 
DE90009022/GAR 050,888 
FG02-84ER45057 
Ohio State Univ. Research Foundation, Columbus. Dept. of 
Welding Engineering. 
DE90010661/GAR 052,012 


FG02-84ER45095 


Pennsylvania State Univ., University Park. Dept. of Physics. 
DE90011427/GAR 052,017 


FG02-84ER45139 


Syracuse Univ., NY. 
DE90010579/GAR 


FG02-84ER45167 


Brown Univ., Providence, Ri. Div. of Engineering. 
DE90008372/GAR 


DE90008418/GAR 
FG02-85ER13370 


Cornell Univ., Ithaca, NY. Dept. of Microbiology. 
DE90010993/GAR 


FG02-85ER53198 
Wisconsin Univ.-Madison. Dept. of Physics. 
DE90010306/GAR 

FG02-85ER60372 


Lamont-Dol Geological Observatory, Palisades, NY. 
DE90010958/GAR 050,556 


FG02-86ER13529 


Ohio State Univ., Columbus. Dept. of Chemistry. 
DE90009732/GAR 


FG02-86ER13542 


Delaware Univ., Newark. Dept. of Chemistry. 
DE90010811/GAR 


FG02-86ER 13553 


Massachusetts Inst. of Tech., Cambridge. 
DE90006312/GAR 


FG02-86ER 13631 


Arizona Univ., Tucson. Dept. of Biochemistry. 
DE90010963/GAR 


FG02-86ER40304 


City Coll., New York. Dept. of Physics. 
DE90011185/GAR 


FG02-86ER53222 


Columbia Univ., New York. Dept. of Applied Physics. 
DE90010333/GAR 052,949 


FG02-86ER53236 


Grumman Aerospace Corp., Princeton, NJ. Corporate Re- 
search Center. 
DE90011432/GAR 052,962 


FG02-86ER60400 


Missouri Univ.-Columbia. Dept. of Chemistry. 
DE90009963/GAR 


FG02-87ER 13729 


Michigan State Univ., East Lansing. 
DE90010959/GAR 


FG02-87ER25026 
Illinois Univ. at Urbana-Champaign. Dept. of Computer Sci- 


ence. 
DE90010992/GAR 051,009 
FG02-87ER40315 
ie-Mellon Univ., Pittsburgh, PA. 
DE90010520/GAR 053,086 
ie-Mellon Univ., Pittsburgh, PA. Dept. of Physics. 
DE90007227/GAR 
FG02-88ER 13916 


Ohio State Univ. Research Foundation, Columbus. 
DE90010627/GAR 


051,788 


053,307 


051,272 


052,130 


050,796 


051,877 
051,878 


051,278 


052,611 


050,746 


050,717 


050,886 


053,134 


052,129 


053,053 


052,891 


FG05-88ER45359 


FG02-88ER 13930 


Syracuse Univ., NY. Dept. of Chemical Engineering and 
terials Science. 
DE90010810/GAR 


FG02-88ER 13942 


Bowling Green State Univ., OH. 
DE90010997/GAR 


FG02-88ER40475 


Rensselaer Polytechnic Inst., Troy, NY. 
DE90010049/GAR 


FG02-88ER45341 


Henry Krumb School of Mines, New York. 
DE90010957/GAR 


FG02-88ER45356 
Johns Hopkins Univ., Baltimore, MD. Dept. of Chemical En- 
Be90007571/GAR 051,876 


FG02-88ER45373 


Notre Dame Univ., IN. 
DE90011421/GAR 


Lodestar Research 
DE90010519/GAR 


FG02-88ER60664 
aa and Associates Engineering Corp., Salt Lake City, 
DE90011418/GAR 051,534 
DE90011420/GAR 052,681 


FG02-89ER 14004 


Ohio State Univ. Research Foundation, Columbus. 
DE90010880/GAR 


FG02-89ER14011 


Johns Hopkins Univ., Baltimore, MD. Dept. of Biology. 
DE90010901/GAR 052,185 


FG02-89ER14012 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
EI 7 
DE90008975/GAR 052,923 
FG02-90ER53302 
mene mg State Univ., University Park. Dept. of Nuclear 
DE3001 001 1590/GAR 052,965 
FG03-86ER13595 
California State Univ., Long Beach. Long Beach Founda- 
tion. 
DE90010966/GAR 053,117 


FG03-86ER53220 


Lawrence Livermore National Lab., CA. 
DE90010353/GAR 


FG04-87AL44658 


051,412 
050,748 
052,637 


051,890 


052,613 


052,125 


Lawrence Livermore National Lab., CA. 
DE90005998/GAR 
FG05-80ET53088 


Texas Univ. at Austin. Inst. for Fusion Studies. 
DE90010789/GAR 


DE90011054/GAR 
FG05-84ER40154 


Kentucky Univ., Lexington. 
DE90010792/GAR 


FG05-85ER 13435 


Georgia Inst. of Tech., Atlanta. School of Chemistry. 
DE90010667/GAR 050,716 


FG05-86ER13591 
Tennessee Univ., Knoxville. Dept. of Chemistry. 
DE90010791/GAR 

FG05-86ER53217 


Oak Ridge National Lab., TN. 
DE90011078/GAR 


FG05-86ER60473 
Florida State Univ., Tallahassee. Inst. of Molecular Biophys- 


Ics. 
DE90010793/GAR 053,110 


FG05-87ER52147 


Maryland Univ., College Park. 
DE90011042/GAR 


DE90011079/GAR 052,615 

DE90011080/GAR 052,616 

Maryland Univ., Col Park. Lab. for Plasma Research. 

DE90011084/GAR - 052,617 
FG05-88ER 13950 


North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
DE90010790/GAR 050,799 


FG05-88ER 13971 


Toledo Univ., OH. Dept. of Physics and Astronomy. 
DE90010666/GAR 


FG05-88ER45359 


ine National Lab., IL. 
DE90010538/GAR 


October 15, 1990 


050,884 


052,956 
052,959 


053,109 


050,839 


053,122 


052,958 


053,098 


053,005 


CG-7 





FG05-88ER53266 


Texas Univ. at Austin. Fusion Research Center. 
DE90011072/GAR 


FG05-88ER53267 


Texas Univ. at Austin. Fusion Research Center. 
DE90011070/GAR 


Texas Univ. at Austin. Fusion Research Center. 
DE90011442/GAR 


FG05-89ER60871 
— Research Corp., Landover, MD. 
90011444/GAR 
FG05-890R21864 


Saint Charlies County Water Dept., St. Charles, MO. 
DE90010626/GAR 


FG06-88ER40427 


Washington Univ., Seattle. Dept. of Physics. 
DE90010429/GAR 


FG07-88ER 12823 


Rensselaer Polytechnic Inst., Troy, NY. 
DE90010049/GAR 


FG07-881D 12756 


051,690 
053,084 


052,637 


Utah Geological and Mineral Survey, Salt Lake City. 
DE90010574/GAR 

DE90010575/GAR 
FG09-88SR 18047 


Savannah State Coll., GA. Dept. of Chemistry. 
DE90011088/GAR 


FG21-86FE61114 


Alaska Univ., Fairbanks. Petroleum Development Lab. 
DE90000241/GAR 052,503 


051,301 
051,302 


050,469 


FG21-86MC23161 
West Virginia Univ., ccs Dept. of Mechanical and 
——— ete oa 


051,239 
ainenaiaian 
West Virginia Univ., Morgantown. Coll. of Engineering. 
DE90000468/GAR 052,506 
FG21-88MC25043 


Arkansas Univ., Fayetteville. Dept. of Chemical Engineering. 
DE90000464/GAR 052,504 


FG21-90MC26387 


Virginia Coal Council, Richlands. 
DE90000469/GAR 


FG22-85PC80502 


Auburn Univ., AL. Dept. of Chemical Engineering. 
DE90009794/GAR 


FG22-87BC 14126 


Stanford Univ., CA. Petroleum Research Inst. 
DE90000234/GAR 


DE90000235/GAR 052,499 
weananenete GAR 052,500 


Univi of Southern California, Los Angeles. Dept. of Pe- 
troleum Engineering. 
DE90000240/GAR 052,502 


FG22-88PC88913 
pane anes A of onan California, Los Angeles. Dept. of Me- 


chanical Ei co ing. 

DE90011143/GAR 050,897 
FG22-88PC88917 

Florida Univ., Gainesville. Mineral Resources Research 


DE90011036/GAR 051,254 
FG22-88PC88934 


Peni ania State Univ., University Park. 
DE90011081/GAR 


FG22-88PC88935 
mae 7 a State Univ., University Park. Coll. of Earth and 


DE90011004/GAR 051,247 
FG22-89BC 14246 


051,393 
051,265 


052,498 


052,515 


Oklahoma Univ., Norman. 
DE90010105/GAR 052,509 


Oklahoma Univ., Norman. School of Petroleum and Geolog- 


ical Engineering. 
DE90010104/GAR 052,508 
FG22-89BC 14403 


Texas Office of the Governor, Austin. 
DE90009998/GAR 


FG22-89BC 14445 


Texas Univ. at Austin. Dept. of Petroleum Engineering. 
DE90010133/GAR 052,510 


FINEP-53-89-0363-00 
oem de Pesquisas Espaciais, Sao Jose dos Campos 
N90-21595/5/GAR 053,171 
FINEP-537-CT 
Instituto de Pesquisas Espaciais, Sao Jose dos Campos 


(Brazil 
050,525 


052,507 


). 
N90-21689/6/GAR 
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Ames Lab., IA. 
DE90011720/GAR 


GRI-5086-260-1404 


Cincinnati Univ., OH. Dept. of Chemistry. 
PB90-252560/GAR 


GRI-5087-260-1535 


California Univ., Los Angeles. Dept. of Mechanical, Aero- 
space and Nuclear Engineering. 
053,172 


052,517 


051,334 


PBS0-247594/GAR 
GRI-5087-260-1626 


Stanford Univ., CA. Dept. of Geology. 
PB90-247404/GAR 


GRI-5087-271-1550 
ACEC Research and Management Foundation, Washing- 


ton, ° 
PB90-252586/GAR 050,650 
GRI-5087-271-1611 


Foster-Miller, Inc., Waltham, MA. 
PB90-252552/GAR 


GRI-5087-293-1644 


Second Wind, Inc., Somerville, MA. 
PB90-247214/GAR 


GRI-5088-260-1639 


Montana Univ., Missoula. Wood Chemistry Lab. 
PB90-252578/GAR 


GRI-5088-260-1767 


Iilinois Univ. at Urbana-Champaign. Dept. of Mechanical 
and Industrial Engineering. 
PB90-247230/GAR 050,900 


HCFA-99-C-98489 


RAND/UCLA/Harvard Center for Health Care Financing 
Policy Research, Santa Monica, CA. 
PB90-246646/GAR 051,782 


J5120056 


Earth Resources Associates, Helena, MT. 
PB90-252420/GAR 


JPL-956415 


Rice Univ., Houston, TX. 
N90-21051/9/GAR 


JPL-958095 


Honeywell Electro-Optics Operations, Lexington, MA. 
N90-21336/4/GAR 051,146 


MDA903-85-C-0030 


RAND Corp., Santa Monica, CA. 
AD-A223 249/4/GAR 


MDA903-85-C-0124 


Cornell Univ., ithaca, NY. 
N90-21555/9/GAR 


MDAS903-85-C-0139 


Logistics Management Inst., Alexandria, VA. 
AD-A222 644/7/GAR 


MDA903-87-C-0540 


Research Triangle Inst., Research Triangle Park, NC. 
AD-A223 260/1/GAR 052,401 


AD-A223 265/0/GAR 052,402 
MDA903-87-D-0056 


IT Research Inst., Lanham, MD. 
AD-A223 146/2/GAR 


AD-A223 147/0/GAR 
MDA903-88-C-0186 


Control Data Corp., Alexandria, VA. 
AD-A222 700/7/GAR 


MDA903-89-C-0003 


Institute for Defense Analyses, Alexandria, VA. 
AD-A222 637/1/GAR 


AD-A222 638/9/GAR 
AD-A222 713/0/GAR 
AD-A222 714/8/GAR 
AD-A222 738/7/GAR 
AD-A223 166/0/GAR 
MDA903-89-K-0078 


National Materials Advisory Board (NRC), Washington, DC. 
AD-A222 985/4/GAR 051,174 


AD-A222 986/2/GAR 051,869 
MIPR-83MM3506 
Uniformed Services Univ. of the Health Sciences, Bethes- 


da, MD. 

AD-A223 073/8/GAR 052,268 

AD-A223 080/3/GAR 052,269 
MM3309822-5 


National Cancer Inst., Frederick, MD. Frederick Cancer Re- 


search Facility. 
PB90-252487/GAR 052,176 


MPA 8650 00 000. 
eed Materialpruefungsanstalt, Stuttgart (Germany, 


F.R.). 

TIB/B90-81207/GAR 051,968 
NO1-CM-17365 

Battelle Toxicology Program Office, McLean, VA. 


052,473 


051,311 


051,224 


051,260 


052,544 


053,244 


050,615 


051,026 


053,331 


050,988 
050,989 


051,804 


052,832 
050,963 
050,307 
052,314 
052,317 
050,994 


PB90-246935/GAR 
NO1-ES-65142 

Environmental Health Research and Testing, Inc., Lexing- 

ton, KY. 

PB90-252313/GAR 052,280 

PB90-252321/GAR 052,281 


N00014-80-0538 


Cornell Univ., Ithaca, NY. Baker Lab. 
AD-A223 081/1/GAR 


N00014-80-J-1796 


Dalhousie Univ., Halifax (Nova Scotia). Dept. of Physics. 
AD-A223 007/6/GAR 050,778 


N00014-81-C-0776 


Puerto Rico Univ., Rio Piedras. Dept. of Physics. 
AD-A222 761/9/GAR 


AD-A222 762/7/GAR 

AD-A222 763/5/GAR 

AD-A222 764/3/GAR 
N00014-81-K-0003 


California Univ., San Diego, La Jolla. Dept. of Mathematics. 
AD-A222 602/5/GAR 052,089 


AD-A222 646/2/GAR 052,090 


Colorado State Univ., Fort Collins. Dept. of Statistics. 
AD-A222 601/7/GAR 0. 


N00014-82-K-0154 


Yale Univ., New Haven, CT. Dept. of Computer Science. 
AD-A223 167/8/GAR 051,063 


N00014-82-K-0322 
Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 


try. 

AD-A222 755/1/GAR 050,817 
N00014-83-K-0125 

Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 


er Science. 

AD-A222 697/5/GAR 050,966 
AD-A222 765/0/GAR 050,948 
AD-A222 823/7/GAR 050,972 
AD-A223 100/9/GAR 050,985 


N00014-84-C-0480 
Rockwell International, 


Center. 
AD-A223 220/5/GAR 
N00014-84-K-0510 


Harvard Univ., Cambridge, MA. Div. of Applied Sciences. 
AD-A222 699/1/GAR 053, 


AD-A222 931/8/GAR 
N00014-84-K-0519 


Massachusetts Inst. of Tech., Cambridge. Lab. for Informa- 
tion and Decision Systems. 
050,308 


052,276 


050,714 


150, 766 
050,767 
050,768 
052,984 


CA. Science 
051,177 


Thousand Oaks, 


051,907 


AD-A223 160/3/GAR 
N00014-84-K-0656 


Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
AD-A223 043/1/GAR 


AD-A223 071/2/GAR 
N00014-85-K-0179 


Virginia Univ., Charlottesville. Dept. of Materials Science. 
AD-A222 635/5/GAR 051,903 


N00014-85-K-0468 


Colorado State Univ., Fort Collins. Dept. of Statistics. 
AD-A222 601/7/GAR 0. 


N00014-85-K-0477 


Montana State Univ., Bozeman. Dept. of Physics. 
AD-A222 973/0/GAR 


N00014-85-K-0658 


California Univ., Berkeley. Dept. of Mechanical wo. 
AD-A222 752/8/GAR 050, 


N00014-85-K-0782 


Massachusetts Inst. of Tech., Cambridge. Lab. for Informa- 

tion and Decision Systems. 

AD-A222 871/6/GAR 052,078 
050,308 


AD-A223 160/3/GAR 
N00014-85-K-0872 


Georgia Inst. of Tech., Atlanta. 
AD-A222 994/6/GAR 


N00014-85-K-0896 


New Orleans Univ., LA. Dept. of Chemistry. 
AD-A222 688/4/GAR 


AD-A222 689/2/GAR 
AD-A222 874/0/GAR 
AD-A222 875/7/GAR 
AD-A222 876/5/GAR 
AD-A223 016/7/GAR 
N00014-86-C-0159 


Lockheed Missiles and Space Co., 
Space Sciences Lab. 
AD-A222 609/0/GAR 


050,780 
050,782 


052,918 


050,724 
050,725 
050,728 
050,729 
050,730 
050,733 


Inc., Palo Alto, CA. 
050,533 





N00014-86-K-0678 


Carnegie-Mellon Univ., Pittsburgh, PA. Artificial Intelligence 
and epee be roject. 
AD-A222 909/4/GAR 


N00014-86-K-0680 
North Carolina Univ. at Chapel Hill. Dept. of Computer Sci- 


ence. 

AD-A222 883/1/GAR 050,951 

AD-A222 884/9/GAR 051,075 
N00014-86-K-0715 


Woods Hole Oceanographic Institution, MA. Dept. of Ap- 
plied Ocean Physics and Engineering. 
AD-A223 051/4/GAR 


N00014-86-K-0753 


Harvard Univ., Cambridge, MA. Div. of Applied Sciences. 
AD-A222 931/8/GAR 051,907 


N00014-87-C-0001 


Center for Naval Analyses, Alexandria, VA. 
AD-A223 062/1/GAR 


AD-A223 063/9/GAR 

AD-A223 251/0/GAR 

AD-A223 252/8/GAR 
N00014-87-C-0018 


National Research Council, Washington, DC. 
AD-A222 701/5 


N00014-87-C-2541 


University of South Florida, Tampa. 
AD-A223 036/5/GAR 


N00014-87-J-1118 


Waterloo Univ. (Ontario). Dept. of Chemistry. 
AD-A223 065/4/GAR 


N00014-87-J-1288 


Woods Hole Oceanographic Institution, MA. 
AD-A223 243/7/GAR 


N00014-87-K-0191 


Scripps Institution of Oceanography, La Jolla, CA. 
AD-A223 052/2/GAR 


N00014-87-K-0266 


State Univ. of New York at Buffalo. Dept. of a 
AD-A222 988/8/GAR 


N00014-87-K-0307 


Maryland Univ., College Park. 
N90-21531/0/GAR 


N00014-87-K-0507 


University of Southern California, Los Angeles. Dept. of 
Chemistry. 
AD-A222 611/6/GAR 


N00014-87-K-2015 


Old Dominion Univ., Norfolk, VA. Dept. of Physics. 
AD-A222 607/4/GAR 


N00014-88-C-0193 
TSI Mason Research inst., 


Dept. 
AD-A223 172/8/GAR 
N00014-88-C-0238 


Rondout Associates, Inc., Stone Ridge, NY. 
AD-A222 933/4/GAR 


N00014-88-C-0454 


Computational L 
AD-A222 681/9/ 


N00014-88-C-0483 


Ortel Corp., Alhambra, CA. 
AD-A222 932/6/GAR 


N00014-88-C-2478 


Texas Research Inst., Inc., Austin. 
AD-A222 996/1/GAR 


N00014-88-J-1288 


Woods Hole Oceanographic Institution, MA. 
AD-A223 243/7/GAR 


N00014-88-K-0109 


Missouri Univ.-Rolla. 
AD-A222 570/4/GAR 


N00014-88-K-0140 


Rice Univ., Houston, TX. Dept. of Computer Science. 
AD-A222 613/2/GAR 


N00014-88-K-0214 


California Inst. of Tech., Pasadena. Dept. of er 
AD-A222 572/0/GAR 052,108 


N00014-88-K-0305 
ber a Univ., Seattle. Dept. of Materials Science and 


AOwADe2 1620/ 7/GAR 050,813 

AD-A222 643/9/GAR 050,814 

AD-A223 210/6 050,737 
N00014-88-K-0307 


Massachusetts Inst. of Tech., Cambridge. 
AD-A222 990/4/GAR 050,732 


Massachusetts Inst. of Tech., Cambridge. Dept. of Chemis- 
try. 


050,618 


052,780 


052,346 
052,347 
052,358 
052,359 


052,787 


052,920 


050,781 


052,812 


052,053 


150,731 


051,014 


052,154 


053,046 


Worcester, MA. Biochemistry 
052,120 


052,811 


ic, Inc., Austin, TX. 
AR 


050,964 
052,917 
050,821 


052,812 


050,750 
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AD-A223 255/1/GAR 
AD-A223 256/9/GAR 
N00014-88-K-0388 


Oregon State Univ., Corvallis. 
AD-A222 682/7/GAR 


N00014-88-K-0389 


Texas A and M Univ., College Station. Center for Electro- 
chemical Systems and Hydrogen Research. 
AD-A223 068/8/GAR 051,312 


N00014-88-K-0482 


California Inst. of Tech., Pasadena. Dept. of Chemistry. 
AD-A222 717/1/GAR 051,361 


AD-A222 719/7/GAR 052,601 
N00014-88-K-0656 
Illinois Univ. at Urbana-Champaign. Coordinated Science 


Lab. 

AD-A222 807/0/GAR 

AD-A222 808/8/GAR 
N00014-89-C-0081 


Rondout Associates, Inc., Stone Ridge, NY. 
AD-A222 971/4/GAR 


N00014-89-C-0098 


Southwest Research Inst., San Antonio, TX. 
AD-A222 608/2/GAR 


N00014-89-C-2238 
Micrion Corp., Peabody, 

AD-A222 936/7/GAR 

NO00014-89-H-1980 


Yale Univ., New Haven, CT. Dept. of Computer Science. 
AD-A223 167/8/GAR 51,063 


N00014-89-J-0050 


Polytechnic Inst. of Brooklyn, NY. Dept. of Physics. 
AD-A222 616/5/GAR 


N00014-89-J-1029 


California Univ., Santa Barbara. Marine Science Inst. 
AD-A223 102/5/GAR 052,805 


N00014-89-J-1052 


Cornell Univ., Ithaca, NY. 
AD-A222 583/7/GAR 


AD-A222 584/5/GAR 
AD-A222 749/4/GAR 


Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
AD-A222 676/9/GAR 


N00014-89-J-1169 


North Carolina Univ. at Chapel Hill. Dept. of Cn 
AD-A222 627/2/GAR 150,759 


AD-A222 628/0/GAR po 760 

AD-A222 723/9/GAR 052,878 
N00014-89-J-1225 

University of Southern Mississippi, Hattiesburg. Dept. of 


Polymer Science. 
AD-A222 949/0/GAR 050,820 
050,826 


AD-A223 188/4/GAR 

AD-A223 200/7/GAR 050,827 
AD-A223 201/5/GAR 050,828 
AD-A223 202/3/GAR 050,829 
AD-A223 203/1/GAR 050,830 
AD-A223 205/6/GAR 050,831 
AD-A223 206/4/GAR 050,832 

N00014-89-J-1267 


Wisconsin Univ.-Madison. Dept. of Mechanical ook 
AD-A222 934/2/GAR 8 


N00014-89-J-1278 


California Inst. of Tech., Pasadena. Arthur Amos Noyes 
Lab. of Chemical Physics. 
AD-A222 575/3/GA\ 050,751 


N00014-89-J-1339 


Jackson State Univ., MS. Dept. of Chemistry. 
AD-A222 739/5/GAR 


N00014-89-J-1412 


Utah Univ., Salt Lake City. Dept. of Chemistry. 
AD-A222 766/8/GAR 


N00014-89-J-1452 


Purdue Univ., Lafayette, IN. Dept. of Chemistry. 
AD-A222 603/3/GAR 


AD-A222 604/1/GAR 
AD-A222 605/8/GAR 
N00014-89-J-1590 
Cincinnati Univ., OH. Dept. of Materials Science and Engi- 
AD-A222 750/2/GAR 051,867 
AD-A223 103/3/GAR 050,824 
AD-A223 104/1/GAR 050,783 
AD-A223 105/8/GAR 050,825 


N00014-89-J-1744 
Stanford Univ., Pacific Grove, CA. Hopkins Marine Station. 


050,739 
050,740 


052,156 


050,971 
050,950 


052,809 


053,048 


052,980 


050,752 
050,753 
050,765 


050,762 


050,816 
050,769 


050,755 
050,756 
050,757 


NAG1-812 


AD-A222 648/8/GAR 
N00014-89-J-1775 


Indiana Univ. at Bloomington. Dept. of Physics. 
AD-A222 745/2/GAR - 


N00014-89-J-1961 


052,109 


050,764 


ADADSY $59/0/GAR opens 
AD-A222 615/7/GAR 
AD-A223 236/1/GAR 

N00014-89-J-1988 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 


er Science. 

AD-A222 697/5/GAR 050,966 

AD-A222 821/1/GAR 051,074 

AD-A222 823/7/GAR 050,972 

AD-A223 004/3/GAR 051,078 
N00014-89-J-2018 


Polytechnic Univ., Brooklyn, NY. Dept. of Physics. 
AD-A223 050/6/GAR - 


N00014-89-J-3062 


South Carolina Univ., Columbia. Dept. of Chemistry. 
AD-A222 718/9/GAR 


N00014-90-J-1545 


Case Western Reserve Univ., Cleveland, OH. 
AD-A223 096/9/GAR 


N00039-88-C-0051 
— State Univ., State College. Applied Research 


AD-A222 569/6/GAR 053,031 
N00039-88-C-0163 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 
Science. 


er 5 
AD-A222 698/3/GAR 052,045 
N00140-87-C-8904 


Cornell Univ., Ithaca, NY. 
N90-21533/6/GAR 


N00167-86-K-0019 


lowa Inst. of Hydraulic Research, lowa City. 
AD-A222 787/4/GAR 


N60530-85-C-0249 


Ohio State Univ., Columbus. ElectroScience Lab. 
AD-A222 908/6/GAR 


N61339-87-D-0007 


mics Research Corp., Andover, MA. 
AD-A222 981/3/GAR 


AD-A222 982/1/GAR 
N66001-88-D-0054 


bowen Engineering Associates Corp., San Diego, CA. 
AD-A222 79 /3/GAR 050,969 
NA89-RAH-09086 


Illinois State Water Survey Div., Champaign. 
PB90-253253/GAR 


NAG1-4 
Pennsylvania State Univ., University Park. Noise Control 
Lab. 


N90-21604/5/GAR 052,874 
NAG1-060 
Institute for Computer Applications in Science and Engi- 
ing, Hampton, VA. 
N90-21556/7/GAR 051,027 


NAG1-423 
Old Dominion Univ., Norfolk, VA. 
N90-20950/3/GAR 

NAG1-427 
National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N90-21524/5/GAR 052,058 


NAG1-569 


050,812 
050,722 
050,835 


052,921 
050,815 


052,178 


051,016 


052,341 
052,342 


050,563 


050,341 


Old Dominion Univ., Norfoik, VA. 
N90-21180/6/GAR 

NAG1-613 
Illinois Univ. at Urbana-Champaign. 
N90-21557/5/GAR 

NAG1-630 
Texas A and M Univ., College Station. 
N90-21598/9/GAR 

NAG 1-664 
Old Dominion Univ., Norfolk, VA. 
N90-20953/7/GAR 

NAG1-683 
Old Dominion Univ., Norfolk, VA. 
N90-21535/1/GAR 

NAG1-690 
Massachusetts Inst. of Tech., Cambridge. 
N90-20929/7/GAR 

NAG1-812 


North Carolina Agricultural and Technical State Univ., 
Greensboro. 


050,841 


050,344 
051,017 


053,285 
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N90-21292/9/GAR 

N90-21568/2/GAR 
NAG1-834 

Princeton Univ., NJ. Dept. of Mechanical and Aerospace 


eo 
20938/8/GAR 050,406 


NAG1-975 
Missouri Univ.-Rolla. Dept. of Mechanical and Aerospace 


E and Engineering Mechanics. 
NSO-2096871/GAR™ - 050,345 


NAG1-1039 


ia Inst. of Tech., Atlanta. 
N90-21554/2/GAR 


NAG1-525622 
Illinois Univ. at Urbana-Champaign. 
N90-21553/4/GAR 

NAG2-593 


Cornell Univ., Ithaca, NY. 
N90-21533/6/GAR 


N90-21555/9/GAR 
NAG3-666 


Massachusetts Inst. of Tech., Cambridge. 
N90-20926/3/GAR 


N90-20927/1/GAR 053,283 
N90-20928/9/GAR 053,284 
National Aeronautics and Space Administration, Cleveland, 


OH. Lewis Research Center. 
N90-20925/: 5/GAR, 053,281 


NAG3-671 
Michigan State Univ., East Lansing. 
N90-21301/8/GAR 

NAG3-708 


Toledo Univ., OH. 
N90-21113/7/GAR 


NAG3-773 
Ohio State Univ., Columbus. 
N90-21387/7/GAR 
NAG3-816 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. anus 
Al 


052,900 
052,059 


051,025 
051,024 


051,016 
051,026 


053,282 


052,903 


051,490 


N90-21263/0/GAR 
NAG3-843 


Ohio State Univ., Columbus. 
N90-21109/5/GAR 


NAG3-944 


Texas A and M Univ., College Station. 
N90-21108/7/GAR 


NAGS5-501 


Tufts Univ., Medford, MA. 
N90-21711/8/GAR 


N90-21719/1/GAR 
NAG5-814 


California Inst. of Tech., Pasadena. 
N90-21493/3/GAR 


NAG6-1 


Alaska Univ., Fairbanks. Geophysical Inst. 
N90-21606/0/GAR 


NAG8-511 


050,902 
053,240 


050,527 
050,529 


052,472 


050,544 


Alabama Univ. in Huntsville. 
N90-21208/5/GAR 


NAG8-755 


Rice Univ., Houston. 
N90-21051/9/GAR 


NAG9-314 


Northeastern Univ., Boston, MA. 
N90-21059/2/GAR 


Alaska Univ., Fairbanks. Geophysical Inst. 
N90-21606/0/GAR 


NAGW-920 f 
Wisconsin Univ.-Madison. Space Science and Engineering 
N90-21501/3/GAR 050,560 
NAGW-1285 


050,544 


Arizona Univ., Tucson 
N90-21323/2/GAR 
NAGW-1340 


Fermi National Accelerator Lab., Batavia, IL. 
DE90011126/GAR 


DE90011127/GAR 

DE90011129/GAR 
NAGW-1434 

Pennsylvania State Univ., University Park. Dept. of Meteor- 


00 51502/1/GAR 050,561 
NAS1-17492 
Rockwell international, Thousand Oaks, CA. Science 


Center. 
N90-20949/5/GAR 050,340 
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051,140 


053,129 
053,130 
053,132 
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NAS1-17993 


Old Dominion Univ., Norfolk, VA. 
N90-21405/7/GAR 


NAS1-18106 


_ inia Polytechnic Inst. and State Univ., Blacksburg. 
-21262/2/GAR 


om 18224 


DRC Consultants, Inc., Flushing, NY. 
N90-21099/8/GAR 


NAS1-18444 


Lockheed Palo Alto Research Labs., CA. 
N90-21410/7/GAR 


NAS1-18455 


Martin Marietta Aerospace, Denver, CO. Denver Div. 
N90-21058/4/GAR 051,107 


NAS1-18561 


Cessna Aircraft Co., Wichita, KS. 
N90-20952/9/GAR 


NAS1-18584 


Old Dominion Univ., Norfolk, VA. 
N90-21413/1/GAR 


NAS1-18599 


Analytical Services and Materials, Inc., Hampton, VA. 
N90-21411/5/GAR 053,043 


N90-21421/4/GAR 051,935 
NAS1-18605 
Institute for Computer Applications in Science and Engi- 


neering, Hampton, VA. 
N90-21289/5/GAR 052,897 
052,898 


N90-21290/3/GAR 
N90-21556/7/GAR 051,027 
NAS1-19000 
Lockheed Engineering and Sciences Co., Hampton, VA. 
N90-21605/2/GAR 052,875 
Lockheed Engineering and Sciences Co., Hampton, VA. 
Polymeric Materials Section. 
050,840 


053,041 
051,118 
053,227 


053,042 


050,343 


053,044 


N90-21129/3/GAR 
NAS2-11979 


Ball Aerospace Systems Div., Boulder, CO. 
N90-21097/2/GAR 


NAS2-12157 


Sverdrup Technology, Inc., Eglin AFB, FL. 
N90-20991/7/GAR 


NAS2-12524 


Cornell Univ., Ithaca, NY. 
N90-21349/7/GAR 


NAS2-12578 


Amber Engineeri 
N90-21324/0/GAI 


California Univ., Berkeley. 
N90-21317/4/GAR 
NAS3-23721 


General Electric Co., Schenectady, NY. 
N90-21602/9/GAR 


NAS3-24564 


Analex Corp., Cleveland, OH. 
N90-21282/0/GAR 


NAS3-24855 


Sverdrup Technology, Inc., Eglin AFB, FL. 
N90-20991/7/GAR 


NAS3-25070 


Aerojet TechSystems Co., Sacramento, CA. 
N90-21165/7/GAR 


NAS3-25266 


Sverdrup Soahestage. Inc., Cleveland, OH. 
N90-20943/8/GAR 


N90-21037/8/GAR 
N90-21420/6/GAR 
N90-21552/6/GAR 
N90-21600/3/GAR 
NAS3-25317 


Aerometrics, Inc., Sunnyvale, CA. 
N90-21006/3/GAR 


NAS3-25799 


National Aeronautics and oe Administration, Cleveland, 
OH. Lewis Research Cent 
NoO-21 272/1/GAR 053,237 


NAS5-30008 


Arizona Univ., Tucson. 
N90-21338/0/GAR 


NAS7-918 


Jet Propulsion Lab., Pasadena, CA. 
N90-21479/2/GAR 


N90-21480/0/GAR 
NAS8-30490 


Thiokol Chemical Corp., Brigham City, UT. 
N90-21060/0/GAR 


N90-21117/8/GAR 


053,266 


050,355 


051,155 


Co., Santa Barbara, CA. 
051,120 


051,135 


052,872 


051,110 


050,355 


051,295 


050,380 
050,911 
052,027 
051,023 
050,899 


050,411 


051,148 


053,238 
053,239 


050,920 
050,922 


NAS8-35601 


Mechanical Technology, Inc., Latham, NY. 
N90-21395/0/GAR 


NAS8-38031 


Mayflower Communications Co., Inc., Reading, MA. 
N90-20969/3/GAR 


NAS9-17326 


Essex Corp., Orlando, FL 
N90-21521/1/GAR 


NAS9-17900 


Lockheed Engineering and Sciences Co., Hampton, VA. 
N90-21605/2/GAR 052,875 


NASA-NAG-1-613 
Illinois Univ. at Urbana-Champaign. Coordinated Science 


Lab. 
AD-A222 807/0/GAR 050,971 
AD-A222 808/8/GAR 050,950 


NASA ORDER C-99066-G 


National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research Center. 

N90-21036/0/GAR 053,204 
051,827 


N90-21131/9/GAR 

N90-21291/1/GAR 052,899 

N90-21567/4/GAR 052,908 

N90-21570/8/GAR 052,909 
NASI-18605 


Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 

AD-A223 151/2/GAR 053,036 
052,884 


AD-A223 152/0/GAR 


NASW-3703 


Arizona Univ., Tucson. 
N90-21323/2/GAR 


NASW-4292 
Lockheed Engineering and Sciences Co., Washington, DC. 
N90-21513/8/GAR 053, 
NASW-4435 
Notre Dame Univ., IN. Dept. of Aerospace and Mechanical 


Noe 207 /9/GAR 050,393 
NCC2-63 
California Univ., Santa Barbara. 
N90-21171/5/GAR 
NCC3-19 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-21192/1/GAR 051,871 


NCC8-13 


Alabama Univ. in Huntsville. 
N90-21529/4/GAR 


NCCW-000002 


Old Dominion Univ., Norfolk, VA. 
N90-21413/1/GAR 


NGL-22-009-640 


Massachusetts Inst. of Tech., Cambridge. 
N90-20926/3/GAR 


N90-20927/1/GAR 
N90-20928/9/GAR 
N90-20929/7/GAR 053,285 
N90-20930/5/GAR 053,286 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-20925/5/GAR 053,281 


NGL-31-001-252 
Princeton Univ., NJ. Dept. of Mechanical and Aerospace 


Noe soos: /2/GAR 050,409 


NGR-009-017 


Ohio Univ., Athens. 
N90-20933/9/GAR 


NSF-ASC88-58101 
Institute for Computer Applications in Science and Engi- 
pow * Hampton, VA. 
AD-A223 152/0/GAR 052,884 
NSF-CCR87-16914 


Rice Univ., Houston, TX. Dept. of Computer Science. 
AD-A222 613/2/GAR 050,961 


NSF-CCR88-18340 


Maryland Univ., Col Park. t. of Computer Science. 
AD-A222 yeere/GARe ~~ ° 052,047 


NSF-CHE84-08403 


National Inst. of Standards and Technology (NML), Boulder, 
CO. Quantum Physics Div. 
PB90-241670 050,806 


NSF-DCR85-03662 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 


er Science. 
AD-A223 004/3/GAR 051,078 


051,860 


053,293 


052,224 


051,140 


052,026 


050,310 


053,044 


053,282 
053,283 
053,284 


053,289 





NSF-DCR85-13926 
Massachusetts Inst. of Tech., Cambridge. Lab. for Comput- 
er Science. 
AD-A222 698/3/GAR 052,045 
NSF DMR-88-09298 


California Univ., Los Angeles. 
N90-21316/6/GAR 051,134 


NSF-DMR-8809854 


Argonne National Lab., IL. 
DE90011178/GAR 050,803 


NSF-DMS83-12106 


California Univ., San Diego, La Jolla. Dept. of Mathematics. 
AD-A222 602/5/GAR 052,089 


NSF-DMS88-02911 


Vrije Univ., Amsterdam (Netherlands). Subfaculteit Wis- 
kunde en Informatica. 
PB90-248352/GAR 052,061 


NSF-ECE86-07591 
National Center for Earthquake Engineering Research, Buf- 


falo, NY. 

PB90-251943/GAR 050,657 

PB90-251976/GAR 050,658 
NSF ECS-86-57951 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-21278/8/GAR 051,119 


NSF-ISI-8660753 


Quintus Computer Systems, Inc., Mountain View, CA. 
PB90-257403/GAR 051,050 


NSF-PHY86-04504 


National Inst. of Standards and Technology (NML), Boulder, 
CO. Quantum Physics Div. 
PB90-241670 050,806 


NSF 87-15412 


Fermi National Accelerator Lab., Batavia, IL. 
DE90011128/GAR 053,131 


NSG-5123 


Maryland Univ., College Park. 
N90-21531/0/GAR 051,014 


N90-21532/8/GAR 051,015 
OPM-20-12-0183-ZA 


University Research Corp., Bethesda, MD. 
PB90-780461/GAR 050,319 


PB90-780487/GAR 050,321 
PB90-780495/GAR 050,322 
PHY82-09144 


Stanford Linear Accelerator Center, CA. 
DE90010309/GAR 053,078 


PHY88-13669 


Stanford Linear Accelerator Center, CA. 
DE90010182/GAR 053,072 


: PHY-8701610 


Stanford Linear Accelerator Center, CA. 
DE90010175/GAR 053,066 


SBA-3058-0A-88 


Bell (James) and Associates, Inc., Arlington, VA. 
PB90-250465/GAR 050,709 


PB90-250473/GAR 050,710 
T/RF-41/E0010/E14 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich (Germany, 


F.R.). 
N90-20982/6/GAR 050,351 
UMTA-LA-11-0050 


Grambling State Univ., LA. Dept. of Industrial and Engineer- 
ing Technology. 
PB90-246802/GAR 053,342 


UMTA-NC-11-0015 


North Carolina Agricultural and Technical State Univ., 
Greensboro. Transportation Inst. 
PB90-254111/GAR 053,343 


W-31-109-ENG-38 


Argonne National Lab., IL. 
DE90011335/GAR 052,896 


Argonne National Lab., IL. Environmental Assessment and 
Information Sciences Div. 
AD-A223 170/2/GAR 051,737 


Argonne National Lab., IL. Environmental Research Div. 
AD-A223 235/3/GAR 051,498 


Ebasco Envioronmental, Lakewood, CO. 
AD-A223 171/0/GAR 051,738 


W-7405-ENG-36 


Los Alamos National Lab., NM. 
DE90008213/GAR 052,757 


DE90008945/GAR 050,999 
DE90008964/GAR 051,395 
DE90009749/GAR 051,398 
DE90010199/GAR 052,759 
DE90010253/GAR 052,945 
DE90010261/GAR 051,341 


DE90010263/GAR 
DE90010341/GAR 
DE90010565/GAR 
DE90010566/GAR 
DE90010567/GAR 
DE90010568/GAR 
DE90010569/GAR 
DE90010570/GAR 
DE90010572/GAR 
DE90010573/GAR 
DE90010584/GAR 
DE90010586/GAR 
DE90010596/GAR 
DE90010597/GAR 
DE90010598/GAR 
DE90010599/GAR 
DE90010600/GAR 
DE90010602/GAR 
DE90010608/GAR 
DE90010609/GAR 
DE90010611/GAR 
DE90010614/GAR 
DE90010615/GAR 
DE90010616/GAR 
DE90010619/GAR 
DE90010653/GAR 
DE90010674/GAR 
DE90010675/GAR 
DES90010815/GAR 
DE90010816/GAR 
DE90011307/GAR 


Sandia National Labs., Albuquerque, NM. 


DE90011018/GAR 
DE90011236/GAR 


W-7405-ENG-48 


Kaman Sciences 
DE90010757/GAR 


Lawrence Livermore National Lab., CA. 


DE90005991/GAR 
DE90005992/GAR 
DE90005993/GAR 
DE90005998/GAR 
DE90006002/GAR 
DE90007856/GAR 
DE90008228/GAR 
DE90008230/GAR 
DE90008244/GAR 
DE90008783/GAR 
DE90009436/GAR 
DE90009438/GAR 
DE90010173/GAR 
DE90010180/GAR 
DE90010183/GAR 
DE90010184/GAR 
DE90010186/GAR 
DE90010194/GAR 
DE90010200/GAR 
DE90010282/GAR 
DE90010283/GAR 
DE90010284/GAR 
DE90010285/GAR 
DE90010286/GAR 
DE90010287/GAR 
DE90010288/GAR 
DE90010332/GAR 
DE90010349/GAR 
DE90010350/GAR 
DE90010352/GAR 
DE90010353/GAR 
DE90010354/GAR 
DE90010369/GAR 
DE90010479/GAR 
DE90010632/GAR 
DE90010633/GAR 
DE90010634/GAR 
DE90010635/GAR 
DE90010636/GAR 
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052,297 
052,298 
050,517 
052,926 
053,089 
052,452 
052,453 
052,454 
053,090 
051,510 
050,579 
052,641 
051,917 
053,006 
051,450 
051,815 
051,555 
050,798 
051,973 
052,748 
052,890 
053,007 
052,839 
050,933 
052,133 
051,918 
052,647 
053,099 
052,893 
052,013 
053,141 


052,895 
053,020 


Corp., Santa Monica, CA. Dikewood Div. 


051,197 


050,881 
050,882 
050,883 
050,884 
050,885 
050,887 
053,055 
051,360 
051,501 
052,440 
052,834 
052,835 
051,083 
051,811 
051,115 
053,073 
051,812 
052,408 
052,607 
051,244 
052,948 
050,791 

052,638 
051,809 
052,609 
052,395 
052,612 
052,888 
053,082 
052,951 

052,952 
052,889 
052,953 
053,003 
052,009 
052,840 
053,008 
052,010 
052,057 


DE90010637/GAR 
DE90010638/GAR 
DE90010639/GAR 
DE90010676/GAR 
DE90010677/GAR 
DE90010678/GAR 
DE90010679/GAR 
DE90010680/GAR 
DE90010681/GAR 
DE90010682/GAR 
DE90010683/GAR 
DE90010686/GAR 
DE90010687/GAR 
DE90010688/GAR 
DE90010689/GAR 
DE90010690/GAR 
DE90010691/GAR 
DE90010692/GAR 
DE90010693/GAR 
DE90010694/GAR 
DE90010695/GAR 
DE90010741/GAR 
DE90010742/GAR 
DE90010743/GAR 
DE90010744/GAR 
DE90010745/GAR 
DE90010746/GAR 
DE90010747/GAR 
DE90010749/GAR 
DE90010752/GAR 
DE90010756/GAR 
DE90010758/GAR 
DE90010759/GAR 
DE90010762/GAR 
DE90010863/GAR 
DE90010864/GAR 
DE90010865/GAR 
DE90010866/GAR 
DE90010867/GAR 
DE90010868/GAR 
DE90010869/GAR 
DE90010870/GAR 
DE90010871/GAR 
DE90010873/GAR 
DE90010874/GAR 
DE90010876/GAR 
DE90010877/GAR 
DE90010973/GAR 
DE90011014/GAR 
DE90011204/GAR 
DE90011230/GAR 
DE90011233/GAR 
DE90011326/GAR 
DE90011460/GAR 
DE90011463/GAR 
DE90011464/GAR 
DES90011467/GAR 
DE90011468/GAR 
DE90011503/GAR 


W-7405-ENG-82 


Ames Lab.., IA. 
DE90011717/GAR 


W-31109-ENG-38 


W-31109-ENG-38 


052,892 
051,410 
051,005 
050,570 
052,841 

053,100 
051,006 
051,007 
053,248 
051,106 
052,851 

052,664 
051,958 
051,556 
052,857 
053,103 
052,954 
052,842 
051,008 
050,553 
052,455 
053,107 
051,303 
051,183 
052,927 
053,232 
052,928 
052,929 
051,514 
052,668 
052,299 
052,955 
052,930 
051,452 
050,547 
053,111 
050,571 
050,572 
053,112 
053,112 
052,124 
053,114 
053,115 
053,012 
052,014 
053,116 
050,555 
052,406 


ine National Lab., Idaho Falls, !D. 


DE90010474/GAR 
DE90010581/GAR 
DE90011153/GAR 


ine National Lab., IL. 


'90003546/GAR 
DE90007792/GAR 
DE90008238/GAR 
DE90008242/GAR 
DE90009701/GAR 
DE90009702/GAR 
DE90009703/GAR 
DE90009707/GAR 


052,696 
052,762 
052,768 


051,740 
050,997 
050,998 
050,842 
052,743 
051,000 
051,082 
051,207 
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CONTRACT/GRANT NUMBER INDEX 


DE90009708/GAR 052,995  _DE90010414/GAR 051,554 _DE90011116/GAR 051,453 
DE90009709/GAR 051,397 DE90010415/GAR 053,001 DE90011117/GAR 051,011 
DE90009710/GAR 051,264 _DE90010419/GAR 052,056 _DE90011118/GAR 051,561 
DE90009711/GAR 052,744 —_DE90010455/GAR 053,002 _DE90011145/GAR 051,348 
DE90009712/GAR 053,059 DE90010458/GAR 051,161 DE90011152/GAR 051,420 
DE90009713/GAR 051,914 DE90010461/GAR 052,008 —- DE90011154/GAR 052,619 
DE90009714/GAR 052,745 _DE90010464/GAR 052,755 _DE90011160/GAR 051,319 
DE90009715/GAR 052,746 —_DE90010492/GAR 050,792 - DE90011161/GAR 059,015 
DE90009716/GAR 052,606 _DE90010500/GAR 050,793 + -- DE90011163/GAR 051,279 
DE90009717/GAR 052,758  _DE90010502/GAR 050,794 DE90011167/GAR 050,718 
DE90009719/GAR 053,309  _DE90010537/GAR 053,004 DE90011170/GAR 052,620 
DE90009720/GAR 053,060 _ DE90010538/GAR 053,005  DE90011177/GAR 059,016 
DE90009721/GAR 052,996  _DE90010540/GAR 051,689 DE90011178/GAR 050,803 
DE90009723/GAR 050,915 DE90010541/GAR 050,795 _DE90011182/GAR 052,676 
DE90009724/GAR 052,997 _DE90010542/GAR 052,240 _DE90011815/GAR 051,349 
DE90009725/GAR 051,160 DE90010578/GAR 053,091 Argonne National Lab., IL. Advanced Photon Source Accel- 
DE90010065/GAR 052,943 _DE90010580/GAR aw = 053,078 
DE90010084/GAR 051,001  _DE90010622/GAR en a EG ay 
DE90010094/GAR 051,367 DE90010753/GAR 053,108  DE90010305/GAR 051,306 
DE90010099/GAR 051,741 DE90010890/GAR 051,346 Argonne National Lab., IL. Environment, Safety and Health 
DE90010102/GAR 051,550 DE90010891/GAR ye onuaet 
DE90010114/GAR 052,055  _DE90011090/GAR 60 eesianin enener 
DE90010137/GAR 052,694 _DE90011091/GAR pn ea 0. Crbennentd en 
DE90010262/GAR 052,998  _DE90011092/GAR 051,894 —_ Information Sciences Div. 

DE90010303/GAR 051,507  _DE90011094/GAR one «49m ones 
DE90010403/GAR 052,761 DE90011097/GAR once = (© hae Peer eg 
DE90010404/GAR 052,999 _DE90011099/GAR CRS annem anne 
DE90010405/GAR 051,846 _ DE90011106/GAR 051,978 —prsorme National Lab, tL. High Energy Physice OW. 
DE90010406/GAR 051,270 _DE90011109/GAR 053,013 _ DE90010545/GAR 059,088 
DE90010408/GAR 052,695 _DE90011111/GAR 053,014 DE90010583/GAR 059,092 
DE90010412/GAR 053,000 —-—«DE90011114/GAR 051,977: DE90011107/GAR 059,124 
DE90010413/GAR 051,294 _DE90011115/GAR 051,978 - DE90011112/GAR 052,642 
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Entries in this index list the NTIS order number, the performing organization report number, and 
the sponsoring organization report number, each in its own alphanumeric position. Although all 
report numbers may be used in identifying reports, in order to ensure faster service, please use 


the NTIS order number to order items available from NTIS. 


It is best to check the full 


bibliographic citation in the Reports Announcements section before ordering. Entries are 


arranged alphanumerically. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


Performing organization report number(s) 


NTIS order number/Media code Abstract number Price codes 


NTIS order number/Media code Abstract number Price codes 


Sponsoring organization report number(s) 


NTIS order number/Media code Abstract number Price codes 


A-89200 
Proceedings of the Third Infrared Detector Technology 


Workshop. 
N90-21313/3/GAR 050,518 PC A20/MF A03 
A-89226 


Thermal Control Si 
N90-21294/5/GA' 


A-90127 


tem Corrosion Study. 
053,229 PC A04/MF A01 


Basg Thermomechanical Pump Helium 2 Transfer Tests. 
N90-21097/2/GAR 053,266 PC A04/MF A01 


AAMRL-TR-88-041 
Retrieval of Information from Secondary Memory: A Review 


and New Findings. 

AD-A222 760/1/GAR 052,107 PC A09/MF A02 
AAMRL-TR-89-024 

COMBIMAN is. Version 8 (User’s Guide). 

AD-A222 735/3. GAR 050,620 PC A17/MF A02 
AAMRL-TR-90-009 


BASEOPS Default Profiles for Civil Aircraft. 
AD-A223 161/1/GAR 053,271 PC A0S/MF A01 


AAMRL-TR-90-011 


Air Force Procedure for Predicting Aircraft Noise Around 
Airbases: Noise Exposure Model (NOISEMAP). User’s 


Manual. 
AD-A223 162/9/GAR 051,489 PC A07/MF A01 
AAMRL-TR-90-012 


Air Force Procedure for Predicting Aircraft Noise Around 
Pag Airbase Operations Program (BASEOPS) Descrip- 


AD-A229 069/6/GAR 051,488 PC A05/MF A01 
AAMRL-TR-90-017 


Study of Mixed Convection in Large Baffled R lar 
Chambers with and without Internal Heat Sources. (Final 


AAD 158/7/GAR 052,885 PC A09/MF A01 
AARL-P-90-1 


Effects of Magnetic Nozzle Configurations on Plasma 
Thrusters. 


SAMPLE ENTRY 


Title 


UCB/EERC-87/16 
Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


NTIS order number 
Title 


PB88-176359/GAR 832,782 PC A16/MF A01 


PB88-176359/GAR 
Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


Title 


PB88-176359/GAR 832,782 PC A16/MF A01 


NSF/ENG-87041 
Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


N90-21109/5/GAR 
ACOUSTIC RESEARCH-1/90 
Acoustic Scattering by Near-Surface inhomogeneities in 


Porous Media. 
AD-A222 625/6/GAR 052,867 PC A12/MF A02 
AD-A221 959/0/GAR 


Copolymerization of 1,1-Dimethyl-1-Silacyclopent-3-ene and 
1,1-Dophenyl-1,1- -Dipheny'-1-Silacyclopent-3-ene. Charac- 
terization of Copolymer Microstructures by H1, C13, and 


Si29 NMR ‘ocopy. 
AD-A221 959/0/GAR 050,812 PC A01/MF A01 
AD-A222 566/2/GAR 


Testing of Flame Screens and Flame Arresters as Devices 
Designed to Prevent the Passage of Flame (DPPF) into 
Tanks Containing Flammable Atmospheres According to an 


IMO Standard. 
AD-A222 566/2/GAR 050,877 PC A06/MF A01 
AD-A222 567/0/GAR 


Tl hts on Force Future. 
AD-A222 567/0/GAR 


AD-A222 568/8/GAR 
Dichotomies for Certain Product Measures and Stable Proc- 


esses. 
AD-A222 568/8/GAR 052,085 PC A03/MF A01 
AD-A222 569/6/GAR 


pea System for Measuring the Wavenumber-Fre- 
quency Response of Timoshenko Beams. 
AD-AZ22 569/6/GAR 053,031 PC A14/MF A02 


AD-A222 570/4/GAR 
Dynamics of — Oligomeric and Monomeric Sodium 


10-Undecenoa' 
AD-A222 370/4/GAR 050,750 PC A03/MF A01 
AD-A222 571/2/GAR 


Basis for ‘Peaks Over Threshold’ Modeling. 
AD-A222 571/2/GAR 052,086 PC A03/MF A01 


AD-A222 572/0/GAR 


Imaging and Spectroscopy of Small Molecules by Scanning 
Tunneling Microscopy. 


050,902 PC A04/MF A01 


052,365 PC A03/MF A01 


PB88-176359/GAR 832,782 PC A16/MF A01 


AD-A222 572/0/GAR 
AD-A222 573/8/GAR 
Epidemiologic Inv 
Personnel Followi 
AD-A222 573/8/GAR 


AD-A222 574/6/GAR 


Conditional Climatology of Ap: The Relationship between 
Solar Flares and G netic Storms. 
AD-A222 574/6/GAR 052,434 PC A06/MF A01 


AD-A222 575/3/GAR 
Se Free Energy for Electron Transfers at 
= Liquid and Dielectric Semiconductor-Liquid Inter- 
AD A222 575/3/GAR 050,751 PC A02/MF A01 
AD-A222 576/1/GAR 


Martingale Representation and the Malliavin Calculus. 
AD-A222 576/1/GAR 052,087 PC A02/MF A01 


AD-A222 577/9/GAR 
Analysis of Requirements for a P-3 Windshear Training Pro- 


ram. 
2b-A222 577/9/GAR 052,302 PC A0S/MF A01 
AD-A222 578/7/GAR 
pager Research Instrumentation Program, FY 


1986/FY 1987. 
AD-A222 578/7/GAR 051,123 PC A02/MF A01 
AD-A222 579/5/GAR 


NaHCO3: A Source of Na Atoms for Sudden Sodium 


Layers. 
AD-A222 579/5/GAR 050,531 PC A01/MF A01 
AD-A222 580/3/GAR 


Simultaneous Relativistic Electron and Auroral Particle 

Access to the Polar Caps during Interplanetary Magnetic 

Field Bz Northward: A Scenario for an Open Field Line 

Source of Auroral Particles. 

AD-A222 580/3/GAR 050,532 PC A03/MF A01 
AD-A222 581/1/GAR 


Release of Liquid Water from the Space Shuttle. 


052,108 PC A03/MF A01 


igation of Health Effects in Air Force 
xposure to Herbicides. Volume 1. 
052,225 PC A99/MF E09 


OR-1 
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AD-A222 581/1/GAR 

AD-A222 582/9/GAR 
Wright Research and Development Center Test Facilities 
Handbook. 


AD-A222 582/9/GAR 052,303 PC A14/MF A02 
AD-A222 583/7/GAR 


Theoretical nena of Chemisorption of Acetylene on the 


Cu(100) Surta 
{AD-A222 583/7/GAR 050,752 PC A02/MF A01 


AD-A222 584/5/GAR 
oorony wee of Carbon Monoxide and Hydi 
Ni(100) lace: A Theoretical Investigation of 
ences and Surface Bonding. 
AD-A222 584/5/GAR 050,753 PC A03/MF A01 
AD-A222 585/2/GAR 


of USAF Structural Integrity ram (ASIP, 
ENSIP) Conference Held in Sores, Caloris on 2-4 
December 1986. 


AD-A222 585/2/GAR 050,382 PC A99/MF A04 
AD-A222 586/0/GAR 
Innovative — Systems: Where Are We, and Where Do 


We Go from Here. 
AD-A222 586/0/GAR 050,959 PC A03/MF A01 
AD-A222 587/8/GAR 


Factory Model and Test Data Descriptions: OPIS Experi- 


ments. 
AD-A222 587/8/GAR 051,796 PC A03/MF A01 
AD-A222 588/6/GAR 
between Experiment and Simulation for Con- 
cept VIC R tive Liquid lant Guns. 2. 105 mm. 
AD-A222 588/6/GAR 52,860 PC A0S/MF A01 


AD-A222 589/4/GAR 
peo in me of Damage Functions for Use in Artillery Effec- 


AD-AZ22 20/4/GAR 052,366 PC A04/MF A01 
AD-A222 590/2/GAR 
New Pressure Gradient Equations for Lumped-Parameter 


Interior Ballistic Codes. 

AD-A222 590/2/GAR 052,853 PC A07/MF A01 
AD-A222 591/0/GAR 

Temperature and OH Concentrations in a Solid Propellant 
Flame a ition Techniques. 
AD-A222 591/0/GAR 052,830 PC A03/MF A01 


AD-A222 592/8/GAR 
New Directions in Multiphase Flow Interior Ballistic Model- 


ing. 
AD-A222 592/8/GAR 052,854 PC A04/MF A01 
AD-A222 593/6/GAR 
Entropic Solution to the Particle Correspondence Problem. 
AD-A222 593/6/GAR 050,960 PC A03/MF A01 
AD-A222 594/4/GAR 
Thermal Jetting Effects of SHS Reacted Titanium Diboride. 
AD-A222 594/4/GAR 050,721 PC A03/MF A01 
AD-A222 595/1/GAR 
Computational Study of the Effectiveness of Coating Mate- 
rials for KE —— Fins Subjected to the Combined Ef- 
fects of Inbore and Aerodynamic Heating. 
AD-A222 595/1/GAR 050,334 PC A03/MF A01 
AD-A222 596/9/GAR 
Laser Induced IR Fluorescence Spectra of Simulant Chemi- 


cal Threat and Exhaust Vapors. 
AD-A222 596/9/GAR 050,754 PC A04/MF A01 


AD-A222 597/7/GAR 


053,262 PC A01/MF A01 


nm on the 
ite Prefer- 


ior Critical Variabl 


Disturbance Absorption 
AD-A222 597/7/GAR 051,051 “PC A03/MF A01 
AD-A222 598/5/GAR 


pao and Song of mente Mask Programmable Func- 


AD-ADa2 509 598/5/0A 051, 170 PC A0S/MF A01 
AD-A222 599/3/GAR 

Adjustment and Validation of the Mathematical Prediction 

Model for Sweat Rate, Heart Rate, and Body Temperature 

under Outdoor Conditions. 

AD-A222 599/3/GAR 052,246 PC A04/MF A01 
AD-A222 600/9/GAR 

Presynaptic and Postsynaptic Responses in the Spinal Cord 

Dorsal Horn Following Soman: Interactions with Benzodia- 

zepines. 

AD-A222 600/9/GAR 052,263 PC A03/MF A01 
AD-A222 601/7/GAR 

Nonminimum Phase Non-Gaussian Autoregrssive Process- 


es. 

AD-A222 601/7/GAR 052,088 PC A01/MF A01 
AD-A222 602/5/GAR 

Note on Maximum Entri 

AD-A222 602/5/GAR 
AD-A222 603/3/GAR 


Solvent Effects on ee! Transfer Processes: 


Recent ess and P 

AD-A222 /3/GAR 050,755 PC A03/MF A01 
AD-A222 604/1/GAR 

importance of ‘Fast’ Solvent Relaxation Components to 
Electron-Transfer Rates: Comparisons between Barrier- 


Crossing Frequencies and Time-Resolved 
Solvation Dynamics. 
050,756 PC A02/MF A01 


052,089 PC A02/MF A01 


AD-A222 604/1/GAR 
AD-A222 605/8/GAR 


eS ae 
Reactions: Application to Ferro- 
po et oa Self 
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AD-A222 605/8/GAR 
AD-A222 606/6/GAR 
Development of Membrane Process for Carbon Dioxide 


here. 
050,619 PC A05/MF A01 


050,757 PC A03/MF A01 


ition from Diving A\ 
AD-A222 606/6/GAR 


AD-A222 607/4/GAR 


SDIO/1ST Ultrashort Wavelength Laser - ‘Novel Experi- 
mental Schemes for Observing the Moessbauer Effect in 
Long-Lived Nuclear Levels and Nuclear Coherent States’. 
AD-A222 607/4/GAR 053,046 PC A03/MF A01 
AD-A222 608/2/GAR 
Compressional Wave/Shear Wave Seismo-Acoustic Probe. 
AD-A222 608/2/GAR 052,810 PC A03/MF A01 
AD-A222 609/0/GAR 
Viking Data Analysis. 
AD-A222 609/0/GAR 
AD-A222 610/8/GAR 
Qualification Testing of the Combat TALON II Video Display 


Unit Container. 
AD-A222 610/8/GAR 052,304 PC A03/MF A01 
AD-A222 611/6/GAR 
Computer Simulation of Chemical Reactions in Synthetic 
Model Compounds and Genetically Engineered Active 


Sites. 

AD-A222 611/6/GAR 052,154 PC A02/MF A01 
AD-A222 612/4/GAR 

Development of a Comprehensive Magnetohydrodynamic 

Model of Solar-Terrestrial interaction. 

AD-A222 612/4/GAR 050,534 PC A06/MF A01 


AD-A222 613/2/GAR 
Causal Distributed Bre; 
AD-A222 613/2/GAR 

AD-A222 614/0/GAR 
PDWAP - A Preliminary Design and Weights Analysis Pro- 


) ow for Aerospace Vehicles. 
D-A222 614/0/GAR 053,231 PC A0S/MF A01 


AD-A222 615/7/GAR 
Composite Materials with Improved Properties in Compres- 
sion: Synthesis of 3-Methylene-1,1-Dichlorosilacyclobutane 
and 1, a oe 
AD-A222 615/7/GA\ 050,722 PC A03/MF A01 


AD-A222 616/5/GAR 


Full Vector Wave Calculation of Photonic Band Structures 
in Face-Centered Cubic Dielectric Media 
AD-A222 616/5/GAR 052, 980 PC A03/MF A01 


AD-A222 617/3/GAR 
Evaluation of the Photopic ERG Using Lower Eyelid Elec- 


trodes. 
AD-A222 617/3/GAR 052,211 PC A03/MF A01 
AD-A222 618/1/GAR 


Syntax and Lexis of the Specification Language Z. 
AD-A222 618/1/GAR 050,962 A03/MF A01 


AD-A222 619/9/GAR 
Further Experiments in Variable Frame Rate Analysis for 


Speech Ri nition. 
AD-A222 619/9/GAR 050,946 PC A03/MF A01 
AD-A222 620/7/GAR 


Catalytic Synthesis of Inor. 
ature Applications and as 
AD-A222 620/7/GAR 


AD-A222 621/5/GAR 
Effect of Initial Conditions on the Developinent of Two- 


Phase Jets. 
AD-A222 621/5/GAR 052,877 PC A03/MF A01 
AD-A222 622/3/GAR 


Excimer Laser Fragmentation Studies of Selected Oximes: 
Nascent OH internal Energy Distributions and the Search of 


H2CN Fluorescence. 
050,758 PC A03/MF A01 


050,533 PC A04/MF A01 


ints. 
050,961 PC A03/MF A01 


organic Polymers for High Temper- 
ramic Precursors. 
050,813 PC A02/MF A01 


AD-A222 622/3/GAR 
AD-A222 624/9/GAR 
Analysis of the Flight Performance of the 155 mm M864 


Base Burn Projectile. 
AD-A222 624/9/GAR 052,831 PC A04/MF A01 
AD-A222 625/6/GAR 


Acoustic Scattering by Near-Surface Inhomogeneities in 


Porous Media. 

AD-A222 625/6/GAR 052,867 PC A12/MF A02 
AD-A222 626/4/GAR 

Aircrew Life Sup Systems Enhancement. 

AD-A222 626/4/GAR 050,629 PC A06/MF A01 
AD-A222 627/2/GAR 


Molecular Dynamics Study of the Effect of Temperature on 
the Structure and Dynamics of Water between Pt Walls. 
AD-A222 627/2/GAR 050,759 PC A02/MF A01 


AD-A222 628/0/GAR 
Structure and Dynamics of Water at the Pt(111) Interface: 


Molecular Dynamics 
AD-A222 628/0/GAR 050,760 PC A03/MF A01 
AD-A222 629/8/GAR 


DURIP - Instrumentation for Laser Switched Power LINAC. 
AD-A222 629/8/GAR 053,047 PC A03/MF A01 


AD-A222 630/6/GAR 
Role of Surface Passivation in the Integrated Processing of 


MOS Structures. 
AD-A222 630/6/GAR 051,171 PC A01/MF A01 
AD-A222 631/4/GAR 


Molecular Interactions and Properties with Many-Body 
Methods. 


AD-A222 631/4/GAR 
AD-A222 632/2/GAR 


Base Exterior Architecture Plan: Naval Ocean Systems 
Center Hawaii Laboratory, Oahu, Hawaii. 
AD-A222 632/2/GAR 052,305 PC A06/MF A01 


AD-A222 633/0/GAR 


Partial Differential Equations and Continuum Models of 
Phase Transitions (Equations aux Derivees Partielles et Mo- 
deles Continus de Transitions de Phases). 

AD-A222 633/0/GAR 051,986 PC A03/MF A01 


AD-A222 634/8/GAR 


Sector Study Guideline. 
AD-A222 634/8/GAR 


AD-A222 635/5/GAR 
Investigation of Thermo-Mechanical Effects in Silicon Car- 


bide Whisker/Al re | Composites. 
AD-A222 635/5/GA 051, 903 PC A0S/MF A01 


AD-A222 636/3/GAR 


Computer-Oriented, Multichannel, Direct-Current, Supercon- 
ducting Quantum Interference Device. 
AD-A222 636/3/GAR 051,112 PC A04/MF A01 


AD-A222 637/1/GAR 
Report on the Department of Defense Fuze Industry Work- 


shop. 
AD-A222 637/1/GAR 052,832 PC A0S/MF A01 
AD-A222 638/9/GAR 


Formal Specification and Verification Method for the Pre- 
vention of Denial of Service in Ada Services. 
AD-A222 638/9/GAR 050,963 PC AO5/MF A01 


AD-A222 639/7/GAR 


Convergence of the SMI and the Diagonally Loaded SMI 
Algorithms with Weak Interference. 
AD-A222 639/7/GAR 050,925 PC A02/MF A01 


AD-A222 640/5/GAR 
Signa! Isolation Capability of Rotating Wave Plate Type 


Electro-Optic Modulators. 
AD-A222 640/5/GAR 051,124 PC A03/MF A01 


sm 641/3/GAR 
act of the Franco-German Relationship on the Security 


lestern Europe. 

AD. A222 641/3/GAR 052,367 PC A06/MF A01 
AD-A222 642/1/GAR 

Nuclear Effects Model Embedded Stochastically in Simula- 


tion (NEMESIS) Summary Report. 
AD-A222 642/1/GAR 050, 383 PC A07/MF A01 


AD-A222 643/9/GAR 


Catalytic Synthesis of Polymethylsilsesquioxanes. 
AD-A222 643/9/GAR 050,814 PC A03/MF A01 


AD-A222 644/7/GAR 
Better Housing Now: Public-Private Venture Housing at Big 


Bend National Park, Texas. 
AD-A222 644/7/GAR 053,331 PC A04/MF A01 
AD-A222 645/4/GAR 


— Production and Immunoassay Development. 1. Paly- 


AD. "A222 645/4/GAR 052,264 PC A04/MF A01 
AD-A222 646/2/GAR 
Book Review, on ‘Correlation Theory of stationary and 


Random Functions’. 
AD-A222 646/2/GAR 052,090 PC A02/MF A01 
AD-A222 647/0/GAR 


Preparation of Potential Radioprotective Agents Derived 


from Aminothiols. 
AD-A222 647/0/GAR 052,203 PC A03/MF A01 
AD-A222 648/8/GAR 


Evidence for Chemoreception in Squid Olfactory Organ. 
AD-A222 648/8/GAR 052,109 PC A03/MF A01 


AD-A222 649/6/GAR 


Programmable, _ Four-Channel, 
Analog-Ternary Correlator. 
AD-A222 649/6/GAR 


AD-A222 650/4/GAR 
Calculation of the Intersubband Absorption Strength in El- 


lipsoidal-Valley Quantum Wells. 
AD-A222 650/4/GAR 052,981 PC A03/MF A01 


AD-A222 651/2/GAR 


Photorefractive Optical Switch. 
AD-A222 651/2/GAR 


AD-A222 652/0/GAR 
Preliminary Development of Oblique lonogram Automatic 


Scaling Algorithm. 
050,535 PC A03/MF A01 


050,761 PC A03/MF A01 


052,306 PC A04/MF A01 


128-Sample, 40-Ms/s 
051,113 PC A02/MF A01 


051,125 PC A03/MF A01 


AD-A222 652/0/GAR 
AD-A222 653/8/GAR 
Variance Reduction for Quantile Estimates in Simulations 


Via Nonlinear Controls. 
AD-A222 653/8/GAR 052,091 PC A03/MF A01 
AD-A222 654/6/GAR 


Persian Gulf Region. A Climatol 
AD-A222 654/6/GAR 


AD-A222 655/3/GAR 


Rhetorical Structure Theory and Text Analysis. 
AD-A222 655/3/GAR 050,580 PC A04/MF A01 


AD-A222 656/1/GAR 


Introduction to the Information Processing Components of 
the Brain. 


ical Study. 
50,550 PC A04/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A222 656/1/GAR 
AD-A222 657/9/GAR 


Parallelisation of a Dynamic Programming Algorithm Suita- 


ble for Feature Detection. 
AD-A222 657/9/GAR 051,065 PC A03/MF A01 
AD-A222 658/7/GAR 


Review of Large Scale and Small Scale Underwater Ther- 


mal Expl S. 
AD-A222 658/7/GAR 052,855 PC A06/MF A01 
AD-A222 659/5/GAR 


Evaluation of Correlations between Meteorological Meas- 
urements and Observations of Lightning Activity Using Arti- 


ficial Neural Systems. 
AD-A222 659/5/GAR 050,551 PC A03/MF A01 
AD-A222 660/3/GAR 


Formation and Deactivation of Vibrationally Excited Atmos- 


pheric Molecules. 
AD-A222 660/3/GAR 050,566 PC A06/MF A01 
AD-A222 661/1/GAR 


Surface Versus Air Transportation Analysis (Automatic 


Downgrade Endeavor). 
AD-A222 661/ GAR 052,307 PC A03/MF A01 
AD-A222 662/9 

Photon Band Structures: The Plane-Wave Method. 

AD-A222 662/9 052,982 Not available NTIS 
AD-A222 663/7/GAR 


we Hey eens meg of a Passive Sarnpling Device for 


neon in Ambient Air. 
AD-A222 663/7/GAR 051,390 PC A03/MF A01 
AD-A222 664/5/GAR 


Evaluation of a Method of Reconstituting Fatigue Loading 


from Rainflow Counting 

AD-A222 664/5/GAR > 050,384 PC A03/MF A01 
AD-A222 665/2/GAR 

Salmon River ice Jam Control Studies. 

AD-A222 665/2/GAR 050,847 PC A03/MF A01 


AD-A222 666/0/GAR 
Economic Impact of Automation: The Case of Robotic 


Thermal Spraying. 

AD-A222 666/0/GAR 051,825 PC A03/MF A01 
AD-A222 667/8/GAR 

Color Image Processing for Navigation: Two Road Track- 


ers. 

AD-A222 667/8/GAR 053,308 PC A03/MF A01 
AD-A222 668/6/GAR 

Advanced On-the-Job Training System: System Administra- 


tor User’s Guide. 

AD-A222 668/6/GAR 052,308 PC A03/MF A01 
AD-A222 669/4/GAR 

CREW CHIEF: A Model of a Maintenance Tec’ 

AD-A222 669/4/GAR 052,397 PC TAO) ME A01 
AD-A222 670/2/GAR 

Prototypes of Cognitive Measures for Air Force Officers: 

Test Devel it and Item Banking. 

AD-A222 670/2/GAR 052,309 PC A03/MF A01 


AD-A222 671/0/GAR 
Rapid Diagnosis of Typhoid Fever bey ae Identification of 


Salmonella typhi Within 18 Hours of imen Acquisition 
by ON aa of the Mononuclear Cell-Platelet Fraction of 
052,134 PC A01/MF A0O1 


AD-A222 671/0/GAR 
AD-A222 672/8/GAR 


052,177 PC A03/MF A01 


Cold: An Operational H: 

AD-A222 672/8/GAR 
AD-A222 673/6/GAR 

Trehalose Dimycolate Enhances Resistance to Infection in 


Neutropenic Animals. 
AD-A222 673/6/GAR 052,135 PC A02/MF A01 


AD-A222 674/4/GAR 
Organization and Expression of Plasmodial Genes Required 


for Erythrocyte Invasion. 
052,155 PC A03/MF A01 


052,247 PC A02/MF A01 


AD-AS22 674/4/GAR 
AD-A222 675/1/GAR 
Automatic Line Network Extraction from Aerial Imagery of 


Urban Areas through Ki Based Image Analysis. 
AD-A222 675/1/GAR 052,407 A08/MF A01 


AD-A222 676/9/GAR 
Covalent Effects in Molecule-Surface Charge Exchange: O02 


ON Ag(111). 
AD- 676/9/GAR 050,762 PC A03/MF A01 
AD-A222 677/7/GAR 
Economic Perestroika: The 
AD-A222 677/7/GAR 
AD-A222 678/5/GAR 
Proceedii of a Conference on Wraparound Visual Dis- 
plays Held in Waltham, Massachusetts on 14-15 January 
1988 (Motion Sickness, Visual Displays, and Armored Vehi- 


cle 

AD-A22 ei8/5/GAR 052,248 PC A07/MF A01 
AD-A222 679/3/GAR 

Synthesis of Reactive Fluoroaliphatic Diamii 

AD-A222 679/3/GAR 050,723 Pe A02/MF A01 
AD-A222 680/1/GAR 

Antenna/Cable Systems  Project/Maintenance Action 

Career Ladder, AFSC 361X0. 

AD-A222 680/1/GAR 052,310 PC A04/MF A01 


AD-A222 681/9/GAR 


Generalization in the Presence of Free Variables: a Me- 
chanically-Checked Correctness Proof for One Algorithm. 


uences of Success. 
050,591 PC A03/MF A01 


AD-A222 681/9/GAR 
AD-A222 682/7/GAR 
DNA-Mediated a Transfer and Application to ‘Bio- 


Development 
AD-A222 682/7/GAR 052,156 PC A04/MF A01 
AD-A222 683/5/GAR 


Advanced On-the-Job Training System: Transition Plan. 
AD-A222 683/5/GAR 052,311 PC A08/MF A01 


AD-A222 684/3/GAR 


Pere bh of Influenza and Other Respirat 
Ppidemiological Surveillance of Influenza and 
caer Diseases in Military Person 
AD-A222 684/3/GAR 


AD-A222 685/0/GAR 


prmaeng ry and Evaluation of Adeno HTLV-lll Hybrid 
irus and lopathic HTLV-IIi Mutant for Vaccine Use. 
AD-AS2S 685/0/GAR 052,180 PC A03/MF A01 


AD-A222 686/8/GAR 
Integration of Complex information from Auditory and Visual 


Channels under Stress. 
052,249 PC A03/MF A01 


050,964 PC A05/MF A01 


nel. 
052,136 PC A03/MF A01 


AD-A222 686/8/GAR 
AD-A222 687/6/GAR 


Constraint pers | and 7 in Concurrent ign. 
AD-A222 687/6/GAI 1,071 PC A03/MF A01 


AD-A222 688/4/GAR 
Oxidatively woos Alkylations of Sodium Nitrocyanamide 


and Sodium 

AD-A222 $00/4/GAR 050,724 PC A02/MF A01 
AD-A222 689/2/GAR 

N-Alkoxyl-N’-Cyanodiazene N-Oxides. 

AD-A222 689/2/GAR 050,725 PC A01/MF A01 
AD-A222 690/0/GAR 


—— Research a Independent Exploratory Devel- 
: FY89 Annual Report. 


RD -Az22 690/0/GAR 052,312 PC A05/MF A01 
AD-A222 691/8/GAR 


SEI Serpent Application Developer's Guide. 
AD-A222 691/8/GAR 050,965 PC A06/MF A01 


AD-A222 692/6/GAR 


—_—_ of the Morality of Intention in Nuclear Deterrence, 
with Special Reference to Final Retaliation. 
AD-A222 692/6/GAR 052,393 ‘PC A11/MF A02 


AD-A222 693/4/GAR 


Arisuper Version 1.0, Program Users Guide. 
AD-A222 693/4/GAR 050,335 PC A03/MF A01 


AD-A222 694/2/GAR 


Perspective Transformation for Wide-View = Scenes. 
AD-A222 694/2/GAR 051,072 A03/MF A01 


AD-A222 695/9/GAR 


Assessment of the Application of In situ lon-Density Data 
from DMSP to Modeling of Transionospheric Scintillation. 
AD-A222 695/9/GAR 050,536 PC A06/MF A01 


AD-A222 696/7/GAR 


Reliable, Maintenance-Free Oxygen Sensor for Aircraft 
Using an e Coating on Potentiometric Elec- 


AD-A222 696/7/GAR 050,711 PC A03/MF A01 
AD-A222 697/5/GAR 


Serialization G Construction for Nested Transactions. 
AD-A222 697/5/GAR 050,966 PC A03/MF A01 


AD-A222 698/3/GAR 


Non-Interactive Zero Ki 
AD-A222 698/3/GAR 


AD-A222 699/1/GAR 


Engineering Fracture Mechanics. 
AD-A222 699/1/GAR 


AD-A222 700/7/GAR 


NATO Thesaurus Project. 
AD-A222 700/7/GAR 


AD-A222 701/5 


International Conference on Numerical Ship i 
(5th) Held in Hiroshima, Japan on 24-28 September 1989. 
AD-A222 701/5 052,787 Not available NTIS 


AD-A222 702/3/GAR 
Role of Interfaces and Interphases in the Evolution Me- 


chanics of Material Systems. 
AD-A222 702/3/GAR 051,904 PC A03/MF A01 


AD-A222 703/1/GAR 
tt of Synthetic Catalysts for Peptide Bond 
Cleavage Synthesis and Complete Kinetic Analysis of Com- 


pounds 6A, 7A, 8A. 

AD-A222 703/1/GAR 052,110 PC A02/MF A01 
AD-A222 704/9/GAR 

Particle Simulation of 

AD-A222 704/9/GAR 
AD-A222 705/6/GAR 


Effect of Nonlinearities on Flexible Structur 
AD-A222 705/6/GAR 053,033 PC A04/MF A01 


AD-A222 706/4/GAR 
Conjugate Gradient Methods for Constrained Least Squares 


Problems. 
AD-A222 706/4/GAR 052,046 PC A07/MF A01 
AD-A222 707/2/GAR 
Assessment of Pilot Workload in an 
Applied Setting. 


052,045 PC A03/MF A01 
‘(053,032 PC A01/MF A01 


051,804 PC A03/MF A01 


ic Flow. 
050,336 PC A04/MF A01 


AD-A222 732/0/GAR 


AD-A222 707/2/GAR 052,313 PC A07/MF A01 
AD-A222 708/0/GAR 


Station Climatic 
AD-A222 708/0/GAR 


AD-A222 709/8/GAR 


Guidance and Control 
AD-A222 709/8/GAR 


AD-A222 710/6/GAR 
a of Time Series Using Multivariate 


Adaptive Splines (MARS). 
AD-A222 710/6/GAR 052,092 PC A03/MF A01 


AD-A222 711/4/GAR 
Reversed Residuals in Autoregressive Time Series Analy- 
sis. 
AD-A222 711/4/GAR 052,093 PC A03/MF A01 
AD-A222 712/2/GAR 
UEDIT - A Full-Scale, Scrollable APL2 Spreadsheet Input/ 


Output Editor. 

AD-A222 712/2/GAR 050,967 PC A03/MF A01 
AD-A222 713/0/GAR 

ee ee ee eo 

AD-A222 713/0/GAR 050,307 PC A04/MF A01 
AD-A222 714/8/GAR 

Relati 

| oe (CALS) 

D-A222 714/8/GAR 

AD-A222 716/3/GAR 


050,552 PC A99/MF A04 


for an Autonomous Vehicle 
052,788 PC Ag8/MF A01 


Computer-Aided —— and Lo- 
and Concurrent E: eo: 
052,314 PC /MF A01 


Aircraft Lightni Handbook 
AD A222 FIG/STGAR 050,385 PC A22/MF A03 
AD-A222 717/1/GAR 

Efficient Photovoltaic Devices for InP Semiconductor/Liquid 


Junctions. 

AD-A222 A222 717/1/GAR 051,361 PC A01/MF A01 
AD-A222 718/9/GAR 

Spiro-Fused Conducting Polymers for Molecular Electron- 


Ics. 
AD-A222 718/9/GAR 050,815 PC A01/MF A01 
AD-A222 719/7/GAR 


a Se eee eee 
chemical Fusion of Deuterium in Palladium. 
AD-A222 719/7/GAR 052,601 PC A02/MF A01 


AD-A222 720/5/GAR 
Limits Imposed by Spatial Hole Burning on the Single-Mode 
pony of i Laser Cavities. 
A222 720/5/GA\ 052,912 PC A01/MF A01 
AD-A222 721/3/GAR 
Definite Project Report with Integrated Environmental As- 
sessment for Sesten 1 14, Emergency Streambank Protec- 
tion, Cedar Creek, Bridge Number F-2-1-20-00, Monroe 
County, lowa. Revision. 
AD-A222 721/3/GAR 050,848 PC A03/MF A01 
AD-A222 722/1/GAR 
Survival of Chinese Hamster Ovary Cells Fol Ultra- 
Dose Rate Electron and one wt men 
A222 722/1/GAR A03/MF "A01 
no-aza 723/9/GAR 


of SPC/E Water. Revision. 


isothermal 
AD -AZ22 TESISIGAR 052,878 PC A03/MF A01 
AD-A222 724/7/GAR 


Place/Transition Nets with Debit Arcs. 
AD-A222 724/7/GAR 050,968 PC A03/MF A01 


AD-A222 725/4/GAR 
Validation and Application of a Rotor Acoustic Prediction 
Computer — 
AD-A222 725/4/GAR 050,386 PC A03/MF A01 


AD-A222 726/2/GAR 
— of a 


AD A222 T28/DIGAR 


AD-A222 727/0/GAR 
Animal Influence on Man-Biting Rates at a Malarious Site in 


Palawan, Philippines. 
AD-A222 727/0/GAR 051,775 PC A02/MF A01 


AD-A222 728/8/GAR 


Approach for Real-Time 
Model. 
052,075 PC A03/MF A01 


\ inal Capillariasi 
AD-A222 728/8/GAR 
AD-A222 729/6/GAR 
Mass-Screening of 
AD-A222 729/6/GAR 
AD-A222 730/4/GAR 
Dengue Fever in American Military Personnel in the Philip- 
pines: Clinical Observations on Hospitalized Patients during 
a 984 Epidemic. 
AD-A222 730/4/GAR 052,226 PC A02/MF A01 
AD-A222 731/2/GAR 


052,198 PC A03/MF A01 


052,265 PC A03/MF A01 


Absolute Measurements of Gravity. 
AD-A222 731/2/GAR 052,435 PC A03/MF A01 
AD-A222 732/0/GAR 

Statistical Treatment of Slow Strain Rate Data for Assess- 

ment of Hydrogen Embrittlement in Low Alloy High Strength 


Steel. 
AD-A222 732/0/GAR 


October 15, 1990 


051,939 PC A03/MF A01 


OR-3 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A222 733/8/GAR 
geal Program Manager's Testability/Diagnostics 


AD-A222 733/8/GAR 052,315 PC A10/MF A02 
AD-A222 734/6/GAR 

Gordon Conference on Proteins Held in Newport, Rhode 

Island on 20-24th June 1988. 

AD-A222 734/6/GAR 052,157 PC A02/MF A01 


AD-A222 735/3/GAR 
COMBIMAN Programs. Version 8 (User's Guide). 
AD-A222 735/3/GAR 050,620 PC A17/MF A02 
AD-A222 736/1/GAR 
nitive Requirements for Aircraft Navigatio 
ALTADES 736/1/GAR 052,316 PC ‘A06/MF A01 
AD-A222 737/9/GAR 
_— Satisfaction Issues among Prior — States Air 
‘orce Certified Registered Nurse Anesthetis' 
AD ADee 737/9/GAR 051,781 Pe A07/MF A01 


AD-A222 738/7/GAR 
National Defense Stockpile Program. Phase 1. Develop- 


ment and Analyses. 

AD-A222 738/7/GAR 052,317 PC A07/MF A01 
AD-A222 739/5/GAR 

Electrochemical, In situ Raman Spectroscopic, and Con- 

ductivity Studies of Polypyrrole ae Large Size 

Anions: Conducting Nature of Reduced Fi 

AD-A222 739/5/GAR 050,816 RG A03/MF A01 


AD-A222 740/3 
Surface Science: Proceedings of the International Confer- 
ence on Modulated Semiconductor Structures (4th) Held in 
Ann Arbor, Michigan on 17-21 July 1989. Volume 228. 


Numbers 1-3. 

AD-A222 740/3 052,983 Not available NTIS 
AD-A222 741/1/GAR 

Laser Radar Angular Tracking. 

AD-A222 741/1/GAR 
AD-A222 742/9/GAR 


Convex Set Estimation from Support Line Measurements 
and Applications to Target Reconstruction from Laser 


Radar Data 
AD-A222 742/9/GAR 051,095 PC A03/MF A01 
AD-A222 743/7/GAR 


Aluminum Oxides as Imaging Materials for 193-nm Excimer 


Laser Lithography. 

AD-A222 743/7/GAR 051,194 PC A02/MF A01 
AD-A222 744/5/GAR 

Application of HREELS to Model Catalysts: CO and C2H4 


Adsorption on Pt/AI203. 
AD-A222 744/5/GAR 050,763 PC A03/M= A01 


AD-A222 745/2/GAR 
HREELS ae of Ethylene on Pt Model Catalysts. 
AD-A222 745/2/GAR 050,764 PC A03/MF A01 
AD-A222 746/0/GAR 
Computer Modeling Wave Propagation with a Variation of 
the Helmholtz-Kirchhoff Relation. 
AD-A222 746/0/GAR 052,913 PC A02/MF A01 


AD-A222 747/8/GAR 
Real-Time Optical 3D Tracker for Head-Mounted Display 


Systems. 

AD-A222 747/8/GAR 051,073 PC A03/MF A01 
AD-A222 748/6/GAR 

Performance Oriented Packaging Testing of Fiberboard 


Container, PPP-B-636. 
AD-A222 748/6/GAR 051,798 PC A03/MF A01 
AD-A222 749/4/GAR 
Formation of Maleic Anhydride on a Vanadyl Pyrophos- 
phate Surface: A Theoretica! Study of the Mechanism. 
AD-A222 749/4/GAR 050,765 PC A03/MF A01 


AD-A222 750/2/GAR 


Molecular Structure of Interphases between DGEBA/BTDA 
Adhesives and Silver Substances Using Surface-Enhanced 


Raman Sca' 
051,867 PC A03/MF A01 


051,094 PC A03/MF A01 


AD-A222 70/2) GAR 
AD-A222 751/0/GAR 
Spatial Relationships between Drug Binding Sites on the 


Surface of the Acetylcholine Receptor. 
AD-A222 751/0/GAR 052,1 11 PC A03/MF A01 


AD-A222 752/8/GAR 
Liquid Fueled Ramjet combustion Instability: Acoustical and 
Vortical Interactions with Burning Sprays. 
AD-A222 752/8/GAR 050,904 PC A05/MF A01 
AD-A222 753/6/GAR 
Task Order 2 Enhanced Preliminary Assessment, Fort 


las, Salt Lake City, Utah. 
AD- 753/6/GAR 051,391 PC A06/MF A01 
AD-A222 754/4/GAR 


Task Order Enhanced Preliminary Semmes: Oe New Orle- 

ans Military Ocean Terminal, New Orleans, Li 

AD-A222 754/4/GAR 051,684 PCI ‘A0S/MF A01 
AD-A222 755/1/GAR 


Polymeric Aluminasilazane Precursors for Aluminosilicon Ni- 


AD-A222 755/1/GAR 050,817 PC A02/MF A01 
AD-A222 759/3/GAR 


Reserve Component Programs Fiscal Year 198 
AD-A222 759/3/GAR 052.968 MF A01 


AD-A222 760/1/GAR 


Retrieval of Information from Secondary Memory: A Review 
and New Findings. 


OR-4 VOL. 90, No. 20 


AD-A222 760/1/GAR 
AD-A222 761/9/GAR 


Structure of the Electric Double Layer. 
AD-A222 761/9/GAR 050,766 PC A04/MF A01 


AD-A222 762/7/GAR 


Exact Results for the Structured Liquid-Solid Interface. 
AD-A222 762/7/GAR 050,767 PC A03/MF A01 


AD-A222 763/5/GAR 


Structured Electrode Interfaces. 
AD-A222 763/5/GAR 


AD-A222 764/3/GAR 


Adsorption of Incommensurate Monola 
nal Substrate: Lead Underpotentially 


(111). 
AD-A222 764/3/GAR 052,984 PC A03/MF AO1 
AD-A222 765/0/GAR 


Atomic Snapshots of Shared Memory. 
AD-A222 765/0/GAR 050,948 PC A03/MF A01 


AD-A222 766/8/GAR 


Chemical Structure and Kinetics at Liquid/Solid Interfaces. 
AD-A222 766/8/GAR 050,769 PC A03/MF A01 


AD-A222 767/6/GAR 


Symptoms Associated with Diarrhoeal Iliness at San Lazaro 
Hospital, Manila in 1983 and 1984. 
AD-A222 767/6/GAR 052,137 PC A03/MF A01 


AD-A222 768/4/GAR 
Cemetery Vase a neg of Dengue Vectors in Manila, Re- 


public of the Phili 
AD-A222 768/4/ 052,227 PC A02/MF A01 
AD-A222 erent 


Detection of ‘Brugia Malayi’ Infected Mosquitoes with Spe- 
cies Specific DNA Probe pBm 15, in Riau, Indonesia. 
AD-A222 769/2/GAR 052, 199 PC A02/MF A01 


AD-A222 770/0/GAR 
Prediction Theory of Two-Parameter Stationary Random 


Fields. 

AD-A222 770/0/GAR 052,094 PC A03/MF A01 
AD-A222 771/8/GAR 

Survival of Microorganisms and Bacterial Predation and 


Competition in Nature. 
AD-A222 771/8/GAR 052,181 PC A02/MF AO1 
AD-A222 772/6/GAR 


Elastomers and Other Organic Composites. 
AD-A222 772/6/GAR 051,953 PC A02/MF A01 


AD-A222 773/4/GAR 


High-Pressure Moessbauer Study of SnSe. 
AD-A222 773/4/GAR 052,985 PC A02/MF A01 


AD-A222 774/2/GAR 
Photon-Induced Desorption of CO Chemisorbed on the Oxi- 


dized Ni(111) Surface. 
AD-A222 774/2/GAR 050,770 PC A02/MF A01 
AD-A222 775/9/GAR 


Steady-State Model of Wind-Blown Sand Transport. 
AD-A222 775/9/GAR 052,585 PC A03/MF A01 


AD-A222 776/7/GAR 


Combat Search and Rescue -- 
AD-A222 776/7/GAR 


AD-A222 777/5/GAR 


Rapid Annealing of Iron Implanted Hg(1-x)Cd(x)Te. 
AD-A222 777/5/GAR 051,872 PC A03/MF A01 


AD-A222 778/3/GAR 
Coast Guard Mobilization Logistics, How Can a Capability 


be Developed. 
AD-A222 778/3/GAR 052,318 PC A03/MF A01 
AD-A222 779/1/GAR 


Important Differences between Successful and Unsuccess- 
ful Senior Allied Army Combat Leaders. 
AD-A222 779/1/GAR 052,370 PC A03/MF A01 


AD-A222 780/9/GAR 


Diffusion of Light in Turbid Material. 
AD-A222 780/9/GAR 052,914 PC A02/MF A01 


AD-A222 781/7/GAR 
Muzzling the Bear: Gorbachev's Program to Restructure the 


Soviet Military. 
AD-A222 781/7/GAR 050,610 PC A11/MF A02 
AD-A222 782/5/GAR 


Anthropometric Survey of U.S. Army Personnel: Bivariate 


Frequency Tables (1988). 
AD-A222 782/5/GAR 052,212 PC A13/MF A02 
AD-A222 783/3 


Surface Science. Volume 228, Numbers 1-3, April (1) 1990. 
Proceedings of the International Conference (4th) on Modu- 
lated Semiconductor Structures Held in Ann Arbor, Michi- 


gan, on 17-21 July 1989. 
D-A222 783/3 051,172 Not available NTIS 


052,107 PC A09/MF A02 


050,768 PC A03/MF A01 


ers on an Hexago- 
sited on Silver 


the Cinc’s Dilemma. 
052,369 PC A03/MF A01 


AD-A222 784/1 


Automated Assays for Superoxide Dismutase, Catalase, 
Glutathione Peroxidase, and Glutathione Reductase Activi- 


ty. 
AD-A222 784/1 052,112 Not available NTIS 
AD-A222 785/8 


Blood Lactate as a Prognosticator of Survival Following 
Hemorrhage in Conscious Swine. 
AD-A222 785/8 052,138 Not available NTIS 


AD-A222 786/6/GAR 
Volatility of Aerosols in the Western European Environment. 


AD-A222 786/6/GAR 
AD-A222 787/4/GAR 

Finite Analytic Method and its Applications. Laminar and 

Turbulent Flows Past Two Dimensional and Axisymmetric 


Bodies. Volume 1. 
AD-A222 787/4/GAR 052,879 PC A16/MF A02 
AD-A222 788/2/GAR 


Relaxed and Stabilized Incomplete Factorizations for Non- 


Self-Adjoint Linear Systems. 
AD-A222 788/2/GA 052,047 PC A03/MF A01 


AD-A222 789/0/GAR 
Experimental and Theoretical Studies on ere, Backs- 
cattering from Scatterers and Rough Surface: 
AD-A222 789/0/GAR 052,915 PC A03/MF A01 
AD-A222 790/8/GAR 
Backscattering Enhancement by Randomly Distributed Very 


Large Particles. 
AD-A222 790/8/GAR 052,916 PC A02/MF A01 


AD-A222 791/6/GAR 
Transition-Metal Derivatives of Phosphinophosphazenes: X- 
+! Crystal Structures of N3P3CI4PhPPh2, 
N3P3CI4PhPPh2.Cr(CO)5, and 
N3P3Ci4PhPPh2.Ru3(CO)11. 
AD-A222 791/6/GAR 050,726 PC A02/MF A01 
AD-A222 792/4/GAR 


Variational Bounds in Dirac-Fock Basis Set Expansion Cal- 


culations. 
AD- ‘A222 792/4/GAR 050,771 PC A02/MF A01 


050,567 PC A03/MF A01 


AD-A222 793/2/GAR 


Shocked Molecular Solids: Vibrational Up Pumping, Defect 
Hot Spot Formation, and the Onset of Chemistry. 
050,772 PC A03/MF A01 


AD-A222 793/2/GAR 
AD-A222 794/0/GAR 
Sealift Dilemma...is Not the Decline but The Inability to 


—-. 
AD-A222 794/0/GAR 052,319 PC A03/MF A01 
AD-A222 795/7/GAR 


Robustness Evaluation of H2 and H(Infinity) Control Theory 
as Applied to a Transport Aircraft. 
AD-A222 795/7/GAR 050,401 PC A06/MF A01 


AD-A222 796/5/GAR 
Tactical Intelligence: Army's Mohawk Surveillance Radar 


Program Restructure. 
AD-A222 796/5/GAR 052,362 PC A02/MF A01 
AD-A222 797/3/GAR 


Portable Courseware Architecture. 
AD-A222 797/3/GAR 050,969 PC A03/MF A01 


AD-A222 798/1/GAR 
Superconcurrent Processing: A Dynamic Approach to Het- 


erogeneous Parallelism. 
AD-A222 798/1/GAR 050,949 PC A03/MF A01 
AD-A222 799/9/GAR 


Distributed Operating System Experiment (DOSE) Applica- 


tion Installation Manual. 
AD-A222 799/9/GAR 050,970 PC A02/MF A01 
AD-A222 800/5/GAR 


Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser Ac- 


tivity in syn-Bimanes. 
AD-A222 800/5/GAR 050,727 PC A03/MF A01 
AD-A222 801/3/GAR 


Variably Trimmed Mean CFAR Detector for Nonhomogen- 
eous Background. (Final Report, July 1988-May 1989). 
AD-A222 801/3/GAR 051,099 PC A04/MF A01 


AD-A222 802/1/GAR 


Damping Capacity of Aluminum 6061- Indium Alloys. 
AD-A222 802/1/GAR 051,987 PC A03/MF A01 


AD-A222 803/9/GAR 


Fracture Toughness and Failure Mechanisms in Commer- 
cial 2091 A1-Li Sheet at Cryogenic Temperatures. 
AD-A222 803/9/GAR 051,988 PC A03/MF A01 


AD-A222 804/7/GAR 
Interaction of Electromagnetic Signals with Particulate 


Clouds. 
AD-A222 804/7/GAR 051,098 PC A0S/MF A01 
AD-A222 805/4/GAR 


Electronic Countermeasures (ECM) and Acoustic Counter- 
measures Supported Protection for Merchant Ships against 
SSM/ASM Missiles and Mines. 

AD-A222 805/4/GAR 051,091 PC A09/MF A02 


AD-A222 806/2/GAR 


Cloud Reflectance Characteristics in the Presence of Vari- 
able Dimethylsulfide (DMS) Sources. 
AD-AZ22 806/2/GAR 050,568 PC A04/MF A01 


AD-A222 807/0/GAR 


Efficient Instruction Sequencing with Inline Target Insertion. 
AD-A222 807/0/GAR 050,971 PC A04/MF A01 


AD-A222 808/8/GAR 
Single-Pass Memory System Evaluation for Multiprogram- 


ming Workloads. 
AD-A222 808/8/GAR 050,950 PC A03/MF A01 
AD-A222 809/6/GAR 


Analysis of Soil Samples for Chemical Warfare Agents: Ca- 
nadian — to a Multinational Round Robin Analyti- 


cal Exer 
AD-A222 '809/6/GAR 050,712 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A222 810/4/GAR 
Effects of Small-Scale Heterogeneities on Regional Propa- 


Rb ave2 810/4/GAR 052,436 PC A03/MF A01 
AD-A222 812/0/GAR 


Canonical Eigenvalues. Part 1. General Theory. 
AD-A222 812/0/GAR 052,868 PC A03/MF A01 


AD-A222 813/8/GAR 


Effect of Vortex Generators on the Aerodynamic Wing 
Characteristics and Body of Revolution--Transiation. 
AD-A222 813/8/GAR 050,337 PC A03/MF A01 


AD-A222 814/6/GAR 
ae Mathematical Modules tor Use in a Linear Algebra 


AD ADDS 814/6/GAR 052,048 PC A13/MF A02 
AD-A222 815/3/GAR 


Development, Application and Assessment of a Taxonomy 
for Characterizing International Environmental Problems. 
AD-A222 815/3/GAR 051,736 PC A13/MF A02 


AD-A222 816/1/GAR 


Space Flight Undertaki of Present-Day China (Photo 
Captions on 65 Selected Pages)--Transiation. 
AD-A222 816/1/GAR 53,199 PC A03/MF A01 


AD-A222 817/9/GAR 


Biological Tissue Sensors--Translation. 
AD-A222 817/9/GAR 052,113 PC A03/MF A01 


AD-A222 818/7/GAR 
——— for the Filling of Gas-Discharge Tubes--Trans- 


lation. 

AD-A222 818/7/GAR 050,773 PC A01/MF A01 
AD-A222 819/5/GAR 

Distributed Operating System Experiment (DOSE) Applica- 


tion User’s Manual. 
AD-A222 819/5/GAR 052,320 PC A03/MF A01 
AD-A222 820/3/GAR 


DLA Integrated Data Bank (DIDB). 1990 Data Dictionary. 
‘eam. 


Technical Support Ti 

AD-A222 820/3/GAR 052,321 PC A05/MF A01 
AD-A222 821/1/GAR 

Emerging Theory of Average-Case Com 

AD-A222 821/1/GAR 051, O78 
AD-A222 822/9/GAR 


Framework to Correlate a/W Ratio Effects on Elastic-Plas- 
tic Fracture Toughness (J sub c). 
AD-A222 822/9/GAR 053,034 PC A03/MF A01 


AD-A222 823/7/GAR 


Need for Headers: An Impossibility Result for Communica- 
tion over Unreliable Channels. 
AD-A222 823/7/GAR 050,972 PC A03/MF A01 


AD-A222 824/5/GAR 


SBEACH: Numerical Model for Simulating Storm-induced 
Beach Change. Report 2. Numerical Formulation and Model 


Tests. 
AD-A222 824/5/GAR 052,819 PC A06/MF A01 
AD-A222 825/2/GAR 


Semi-Synthetic G- ao Hydrolase. 
AD-A222 825/2/GA 052,158 PC A03/MF A01 


AD-A222 826/0/GAR 


Gordon Research Conference on Dynamics of Macromole- 
cular and Polyelectrolyte Solutions Held in Oxnard, Califor- 


nia on 12-16 February 1990. 
AD-A222 826/0/GAR 050,774 PC A03/MF A01 
AD-A222 827/8/GAR 


Polar Coordinate Laser Writer for Binary Optics Fabrication. 
AD-A222 827/8/GAR 051,833 PC A0Q3/MF A01 


AD-A222 828/6/GAR 
Frequency-Domain Analysis of Time-Dependent Reflection 
High-Energy Electron Diffraction Intensity Data. 
AD-A222 828/6/GAR 052,986 PC A02/MF A01 
AD-A222 829/4/GAR 
Infrared Study of (H,Be)-, 
Complexes in Silicon. 
AD-A222 829/4/GAR 
AD-A222 830/2 


Resuscitation of Conscious Pigs Following eeanee 

Comparative Efficacy of Small-Volume Resuscita 

AD-A222 830/2 052,250 Not available NTIS 
AD-A222 831/0/GAR 


Distributed Computation for Linear oe | Problems 
Satisfying a Certain Diagonal Dominance Conditior 
AD-A222 831/0/GAR 052,076 PC ‘A03/MF A01 


AD-A222 832/8/GAR 


Asymptotic Theory for the Periodic Turbulent Boundary 
Layer in Zero Mean-Pressure Gradient. 
AD-A222 832/8/GAR 052,880 PC A03/MF A01 


AD-A222 833/6/GAR 
Experimental Study of a Periodic Turbulent Boundary Layer 
in Zero Mean Pressure Gradient. 
AD-A222 833/6/GAR 052,881 PC A03/MF A01 
AD-A222 834/4/GAR 
Dual Ascent Methods for Problems with —- Convex 
Costs and Linear Constraints: A Unified Approai 
AD-A222 834/4/GAR 052,077 PC AO3/MF A01 
AD-A222 835/1/GAR 
Domestic Preference Policies in Federa! Procurement. 
AD-A222 835/1/GAR 052,322 PC A09/MF A01 


eC aoa/ME A01 


(D,Be) and (Li,Be)- Acceptor 
050,775 PC A03/MF A01 


AD-A222 836/9/GAR 
Flow Cytometric Ploidy Determination of Oral Premalignant 


and Malignant Lesions. 
AD-A222 836/9/GAR 052,139 PC A07/MF A01 
AD-A222 837/7/GAR 


Fluid and Electrolyte Homeostasis during and Following Ex- 
ercise: Hormonal and Non-Hormonal Factors. 
AD-A222 837/7/GAR 052,251 PC A03/MF A01 


AD-A222 838/5/GAR 


Dermal Penetration and Systemic Distribution of 14C-La- 
beled Vitamin E in Human Skin Grafted Athymic Nude 


Mice. 
AD-A222 838/5/GAR 052,262 PC A02/MF A01 
AD-A222 839/3/GAR 


Survival oe Function of a Target Moving along a 
Straight Line in a Random Field of Obscuring Elements 
AD-A222 839/3/GAR 052,095 PC A03/MF A01 


AD-A222 840/1/GAR 
Neurobehavioral Effects of Carbon Monoxide (CO) Expo- 
sure in Humans: Elevated Carboxyhemoglobin (COHb) and 


Cerebrovascular Respon: 
AD-A222 840/1/GAR 052,266 PC A04/MF A01 
AD-A222 841/9/GAR 


Baers and Transport of Fluorescent Probes in Surfactant 


Bila 
AD-A222 841/9/GAR 050,776 PC A03/MF A01 
AD-A222 842/7/GAR 


Eigenvectors of the S Matrix and Their Relations with Line 
Dislocations and Forces in Anisotropic Elastic Solids. 
AD-A222 842/7/GAR 053,035 PC A03/MF A01 


AD-A222 843/5/GAR 


Quantiles of Sums and Expected Values of Ordered Sums. 
AD-A222 843/5/GAR 052,096 PC A02/MF A01 


AD-A222 844/3/GAR 


Wave Propagation in Porous Media as a Fluid Saturation. 
AD-A222 844/3/GAR 050,876 PC A02/MF A01 


AD-A222 845/0/GAR 


Resonant-Tunneling Theory of Imaging  ghdaa Metal 
Surfaces by a Tunneling Micr 
AD-A222 845/0/GA 050,777 A02/MF A01 


AD-A222 846/8/GAR 
Prediction of Unsteady Transonic Flow around Missile Con- 


= 
AD-A222 846/8/GAR 052,405 PC A03/MF A01 
AD-A222 847/6/GAR 


——— the Differential Equations Arising from a Tech- 
nique for Evaluatimg Indefinite Integrals Containing Special 
Functions of Their Products. 
AD-A222 847/6/GAR 


AD-A222 848/4/GAR 
Molecular Dynamics of Physical Aging Processes in Poly- 
mer Glasses (Experiment and Theory). 
AD-A222 848/4/GAR 050,818 PC A01/MF A01 


AD-A222 849/2/GAR 


Gordon Research Conference on Composites Held in Ven- 
tura, California on 2-6 January 1990. 
AD-A222 849/2/GAR 051,905 PC A03/MF A01 


AD-A222 850/0/GAR 


Dynamic Properties of Porous B4C. 
AD-A222 850/0/GAR 051,873 PC A03/MF A01 


AD-A222 851/8/GAR 


F-15 Avionic Systems Career Ladder, AFSC 452X1A/B/C, 
AFPT 90-452-851. Occupational Survey Report. 
AD-A222 851/8/GAR 052,323 PC A06/MF A01 


AD-A222 852/6/GAR 
Consequences of Monotonicity for Markov Transition Func- 


tions. 

AD-A222 852/6/GAR 052,097 PC A03/MF A01 
AD-A222 853/4/GAR 

Comm 4 and Deformation Mechanisms of Refractory Alloy 


aterials. 
A222 "853/4/GAR 051,989 PC A04/MF A01 
Pr 856/7/GAR 


Army Stationing Alternatives System. A Revision of the Divi- 
sion and Brigade Stationing System. 
AD-A222 856/7/GAR 052,324 PC A04/MF A01 


AD-A222 857/5/GAR 
Number-Theoretic Approach to Subgroups of Dihedral 


Groups. 
AD-A222 857/5/GAR 052,050 PC A03/MF A01 
AD-A222 858/3/GAR 


Financial Assessment for Senior Military Officers. 
AD-A222 858/3/GAR 050,312 PC AOS/MF A01 


“a 859/1/GAR 


jeorge C. Marshall: A Study in Mentorship. 
AD Aes 859/1/GAR 052,325 PC A03/MF A01 


AD-A222 860/9/GAR 


Winds of Change: The Future of the 32D Army Air Defense 


Command in U.S. Army Europe. 
AD-A222 860/9/GAR 052,292 PC A03/MF A01 


AD-A222 861/7/GAR 
Amplitude and Phase Scintillation and lonospheric Irregular- 
ities at Sub-Auroral Latitudes. 
AD-A222 861/7/GAR 050,537 PC A03/MF A01 


AD-A222 863/3/GAR 
Stable Markov Processes. 


052,049 PC A03/MF A01 


AD-A222 888/0/GAR 


AD-A222 863/3/GAR 
AD-A222 864/1/GAR 
Direct Solutions of Kolmogorov’s Equations by Stochastic 


Flows. 
AD-A222 864/1/GAR 052,099 PC A03/MF A01 
AD-A222 865/8/GAR 


Preventive Maintenance Checks and Services (PMCS). Do 
We Check Too Much and Maintain Too Little. 
AD-A222 865/8/GAR 052,326 PC A03/MF A01 


AD-A222 866/6/GAR 


Saipan and Joint a 

AD-A222 866/6/GAR 
AD-A222 867/4/GAR 

Pacific Area Coordination and 

AD-A222 867/4/GAR 
AD-A222 868/2/GAR 


ptm eg C Activity in Human Polymorphonuciear Leu- 
ye artial Characterization and Effect of indometha- 


AD-A222 868/2/GAR 
AD-A222 869/0 

Physics and Chemistry of Glass Surfaces. Proceedings of 

the University Conference on Glass Science (10th), Held in 

University Park, Pennsylvania on June 7-9, 1989. 

AD-A222 869/0 051,874 Not available NTIS 
AD-A222 871/6/GAR 


Effects of Organizational Structure on Performance: Experi- 


mental Results. 
AD-A222 871/6/GAR 052,078 PC A03/MF A01 
AD-A222 872/4/GAR 


ONR Far East Scientific information Bulletin. Volume 15 


Number 1. 

AD-A222 872/4/GAR 052,987 PC A06/MF A01 
AD-A222 873/2/GAR 

ONR Far East Scientific Information Bulletin. Volume 15, 


Number 2. 

AD-A222 873/2/GAR 052,327 PC A05/MF A01 
AD-A222 874/0/GAR 

Nitrosamines from N,N-Disubstituted Hydrazines via 

zones of Dinitrof and Ethyl Ni xylate. 

AD-A222 874/0/GAR 050,728 A02/MF A01 
AD-A222 875/7/GAR 


Nitrodibromoacetonitrile: An Agent for Bromination and for 
the Formation of Adducts Formally Derived from Cyanoni- 


trocarbene. 

AD-A222 875/7/GAR 050,729 PC A02/MF A01 
AD-A222 876/5/GAR 

Oxidatively Assisted Alkylations of Sodium Nitrocyanamide 


and Sodium 

AD-A222 876/5/GAR 050,730 PC A01/MF A01 
AD-A222 877/3/GAR 

Work Enhancement and Thermal Changes —_— Intermit- 


tent Work in Cool Water after ie a 
AD-A222 877/3/GAR PC A03/MF A01 


AD-A222 878/1/GAR 
Entrepreneurial Women in Public Relations: Why Open Col- 


lars. 

AD-A222 878/1/GAR 050,702 PC A09/MF A01 
AD-A222 879/9/GAR 

Cou Store to Commercial Banker: The Evolution of the 


Texas king Industry. 
AD-A222 879/9/GAR 050,665 PC A06/MF A01 
AD-A222 880/7/GAR 


Effects of lonizing Radiation on the Performance of Select- 
Crews. 


ed Tactical Combat 
AD-A222 880/7/GAR 052,233 PC A07/MF A01 
AD-A222 881/5/GAR 
Support for the Fi 
Conference Held in 
1989. 
AD-A222 881/5/GAR 
AD-A222 882/3/GAR 


Thin Film Composite Ma 
AD-A222 882/3/GAR 


AD-A222 883/1/GAR 


Computer for Low Contest-Switch Time. 
AD-A222 883/1/GAR 050,951 PC A07/MF A01 


AD-A222 884/9/GAR 
Real-Time Optical 6D Tracker for Head-Mounted Display 


Systems. 

AD-A222 884/9/GAR 051,075 PC A05/MF A01 
AD-A222 885/6/GAR 

Rotating Flow in Radial T 

AD-A222 885/6/GAR 
AD-A222 886/4/GAR 

ae Communications in Non-Gaussian Chan- 

AD-A222 886/4/GAR 050,926 PC A02/MF A01 
AD-A222 887/2/GAR 

International Conference on Low-Energy Dislocation Struc- 

—= Held in Charlottesville, Virginia on August 13-17, 

AD-A222 887/2/GAR 052,988 PC A02/MF A01 
AD-A222 888/0/GAR 

— Diagnostics, Computing and Graphics in Sta- 


052,098 PC A03/MF A01 


052,371 PC A04/MF A01 


Security. 
050,592 PC A04/MF A01 


052,159 PC A03/MF A01 


-Second Annual Gaseous Electronics 
alo Alto, California on 16-20 October 


052,940 PC A10/MF A02 


terials, Phase 2. 
051,906 PC A0S5/MF A01 


052,882 PC A03/MF A01 
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AD-A222 888/0/GAR 
AD-A222 889/8/GAR 


Nonlinear Real-Time Signal Processing. 
AD-A222 889/8/GAR 051,076 PC A01/MF A01 


AD-A222 890/6/GAR 
Measurement of Deep Levels at InGaAs(P)/InP Heterojunc- 
tions. 


AD-A222 890/6/GAR 051,173 PC A04/MF A01 
AD-A222 891/4/GAR 


Metallurgical Processes in Multi-Component Rare Earth- 
Transition Metal Permanent Magnet Alloys. 
AD-A222 891/4/GAR 051,990 PC A02/MF AO1 


AD-A222 892/2/GAR 


Navy Nurse Corps 
AD-A222 892/2/GAR 


AD-A222 893/0/GAR 
Concurrent versus Enlistment ASVAB in Evaluation of New 


Tests. 
050,314 PC A03/MF A01 


052,100 PC A03/MF A01 


pensation. 
050,313 PC A03/MF A01 


AD-A222 893/0/GAR 
AD-A222 894/8/GAR 
Effect of the GT Composite Requirement on Qualification 


Rates. 
AD-A222 894/8/GAR 052,328 PC A03/MF A01 
AD-A222 895/5/GAR 


Recruiting Battalion Commander's Handbook. 
AD-A222 895/5/GAR 052,329 PC A03/MF A01 


AD-A222 896/3/GAR 


Societal Values and Their Effect upon the Military. 
AD-A222 896/3/GAR 052,398 PC A04/MF A01 


AD-A222 897/1/GAR 


U.S. ROK Frictions: Causes for Anti-Americanis 
AD-A222 897/1/GAR 050,593 PC ‘A04/MF A01 


AD-A222 898/9/GAR 
Bringing Gators into the Fold - A Look at Amphibious Doc- 
tri 


ine. 
AD-A222 898/9/GAR 052,372 PC A03/MF A01 
AD-A222 899/7/GAR 


Strategic Airlift Requirements after Conventional Armed 
Forces in Europe (CFE) Reductions. 
AD-A222 899/7/GAR 052,330 PC A04/MF A01 


AD-A222 900/3/GAR 
Contras as a U.S. Political Instrument and Their impact on 


Central American Countries. 
AD-A222 900/3/GAR 050,611 PC A03/MF A01 
AD-A222 901/1/GAR 


Chaos Theory and the Mayaguez Crisis. 
AD-A222 901/1/GAR 050,612 


AD-A222 902/9/GAR 


Security and Defense of the Middle East. 
AD-A222 902/9/GAR 052,373 


AD-A222 903/7/GAR 


Korea: Country of Conflict. 
AD-A222 903/7/GAR 


AD-A222 904/5/GAR 


U.S. Foreign Policy in Asia in the 21st Century. 
AD-A222 904/5/GAR 050,594 


AD-A222 905/2/GAR 


Challenges of ‘Glasnost’ for Western oe 
AD-A222 905/2/GAR 050,595 A03/MF A01 


AD-A222 906/0/GAR 


Reserve Component Mobilization: The Key to Success. 
AD-A222 906/0/GAR 052,331 PC A03/MF A01 


AD-A222 907/8/GAR 


Conference on Noise and Chaos in Nonlinear Dynamical 
Systems Held in Turin, Italy on 7-11 March 1989. Abstracts. 
AD-A222 907/8/GAR 052,051 PC A03/MF A01 


AD-A222 908/6/GAR 


Inlet Modeling Studies. 
AD-A222 908/6/GAR 


AD-A222 909/4/GAR 


Symbolic Architectures for 
AD-A222 909/4/GAR 


AD-A222 910/2/GAR 


Geologic Interpretation of Gravity Anomalies--Translation. 
AD-A222 910/2/GAR 052,437 PC A99/MF E06 


AD-A222 911/0/GAR 


Intelligence Support to Arms Control. 
AD-A222 911.'0/GAR 052,363 PC A03/MF A01 


AD-A222 912/8/GAR 
Proceedings of the Workshop on Convulsions and Related 
Brain Damage Induced by Organophosphorus Agents Held 
in arse Proving Ground, Maryland on 1-2 February 
1990. 
AD-A222 912/8/GAR 052,267 PC A12/MF A02 
AD-A222 913/6/GAR 
Mine Run ign--An Operational Analysis of Major 


General George G. 
AD-A222 913/6/GAR 052,375 PC A06/MF A01 
AD-A222 914/4/GAR 


Depot System in the 21st Century. 
AD-A222 914/4/GAR 052,332 PC A04/MF A01 


AD-A222 915/1/GAR 
eae a Sa Problems and Opportunities in the 


AD ADS? 915 915/1/ Bt ‘AR 050,596 PC A04/MF A01 


OR-6 VOL. 90, No. 20 


PC AO5/MF A01 
PC A04/MF A01 
052,374 


PC A04/MF A01 


A03/MF A01 


052,978 PC A09/MF A01 


nition. 
050,618 PC A03/MF A01 


AD-A222 916/9/GAR 


Soviet New Thinking: Perspectives and Implications. 
AD-A222 916/9/GAR 050,597 PC A03/MF A01 


AD-A222 917/7/GAR 
pe | Program Management System Integration: Structuring 
AD-A222 917/7/GAR 052,333 PC A03/MF A01 
AD-A222 918/5/GAR 
Optical Study of a a? Start-Up Process in Four Conver- 


Divergent Nozzi 
Rovaze $18/5/GAR 052,394 PC A0S/MF A01 
AD-A222 920/1/GAR 


Professional Ethics: Leader’s Business 
AD-A222 920/1/GAR 052,334 PC A04/MF A01 


AD-A222 921/9/GAR 
wane ‘ations Forces in Direct Action, Peacetime Con- 


tingency tions. 
AD-A222 921/9/GAR 052,376 PC A03/MF A01 
AD-A222 922/7/GAR 


Successful Wartime Senior Leadership. 
AD-A222 922/7/GAR 052,377 PC A03/MF A01 


AD-A222 923/5/GAR 
National Guard Drug Interdiction Mission: A Circumvention 


of Posse Comitatus. 
AD-A222 923/5/GAR 050,581 PC A03/MF A01 
AD-A222 924/3/GAR 


Marine Air Command and Control Systems: Past, Present, 
and Future Role in Support of Marine Air-Ground Task 
Force Operations in Low Intensity Conflict. 

AD-A222 924/3/GAR 052, 378 "PC A03/MF A01 


AD-A222 925/0/GAR 


Nature and Future of Shi'ite Fundamentalism. 
AD-A222 925/0/GAR 050,613 PC A04/MF A01 


AD-A222 927/6/GAR 


International Wi on Hydrogen Passivation of Do- 
pants and Defects in Ill-V Compounds and Their Alloys. 
AD-A222 927/6/GAR 052,989 PC A04/MF A01 


AD-A222 928/4/GAR 


Feasibility of a Cadre Approach to Mobilization. 
AD-A222 928/4/GAR 052,379 PC A03/MF A01 


AD-A222 929/2/GAR 


Lessons Learning - the Army System. 
AD-A222 929/2/GAR 052,335 PC A03/MF A01 


AD-A222 930/0/GAR 


Foreign Currency Strategies: Why Are Our Hands Tied. 
AD-A222 930/0/GAR 052,399 PC A03/MF A01 


AD-A222 931/8/GAR 
of Ceramic/Zirconia Composites: Toughening, 


Theory of ( 
Stre ning, and Synergism. 
AD-A222 931/8/GAR 051,907 PC A03/MF A01 


AD-A222 932/6/GAR 


Vertical Emitting, Ring Geometry, Ultra-Low Threshold and 
Ultra-High Speed Quantum Well Lasers for Optical Inter- 


connect. 
AD-A222 932/6/GAR 052,917 PC A02/MF A01 


AD-A222 933/4/GAR 


Experiments and Analysis of Data on Shear Wave Propaga- 
tion in Shallow Water Sediments. 
AD-A222 933/4/GAR 052,811 PC A03/MF A01 


AD-A222 934/2/GAR 
Theoretical Study of Flow Structure and Radiation for Multi- 


phase Turbulent Diffusion Flames 
AD-A222 934/2/GAR 050, 878 PC A04/MF A01 
AD-A222 935/9/GAR 


Development of an Improved SPH-4 Retention Assembly. 
AD-Az32 935/9/GAR 050,632 PC A03/MF hot 


AD-A222 936/7/GAR 
Technical Report for Micrion Corporation Contract N00014- 


89-C-2238. 
AD-A222 936/7/GAR 053,048 PC A01/MF A01 
AD-A222 937/5/GAR 


Thermal Responses Duri 
Comparisons of Rest and 


sion. 
AD-A222 937/5/GAR 
AD-A222 938/3/GAR 


Solubility Characteristics of a Methacrylate Copolymer. 
AD-A222 938/3/GAR 050,819 PC A03/MF A01 


AD-A222 939/1/GAR 


Applications of Digital Image Processing in Testing and 
Evaluation of Composite Materials. 
AD-A222 939/1/GAR 051,908 PC A03/MF A01 


AD-A222 941/7/GAR 


Is Presence Still a Viable Naval Mission. 
AD-A222 941/7/GAR 052,380 


AD-A222 942/5/GAR 
Building on Self Strength (The Boss Approach to Leader 


Development). 
AD-A222 942/5/GAR 052,336 PC A03/MF A01 
AD-A222 943/3/GAR 


Dynamic Structural Analysis Using Boundary Element Tech- 


niques. 
AD-A222 943/3/GAR 051,126 PC A04/MF A01 
AD-A222 944/1/GAR 


Neutral and lon Composition Changes in the F Region Over 
Millstone Hill During the Equinox Transition Study. 


Extended Water Immersion: 
ercise, and Levels of Immer- 


052,253 PC A03/MF A01 


PC A03/MF A01 


AD-A222 944/1/GAR 
AD-A222 945/8 
Low-Frequency Scattering by Mixtures of Correlated Non- 


spherical Particles. 
AD-A222 945/8 052,869 Not available NTIS 
AD-A222 946/6 


Multiple poe by Finite ro Arra 
AD-A222 946/6 52,870 


AD-A222 947/4 


Inversion of Ultrasonic Scattering Data for Red Blood Cell 
Suspensions Under Different Flow Conditions. 
AD-A222 947/4 052,140 Not available NTIS 


AD-A222 948/2/GAR 


pereges poe need Effects of Acute Stressful Exercise at Alti- 


of Individuals with Sickle Cell Trait re 
AD-A222 948/2/GAR 052,254 A03/MF A01 


AD-A222 949/0/GAR 


New Thermal Curing Com 
mers, and Solid-State NMR. 
AD-A222 949/0/GAR 


AD-A222 950/8/GAR 


Antigen HIV Markers for Clinical Manifestation and Preven- 
tion of HTLV-III/LAV Infections. 
AD-A222 950/8/GAR 052,182 PC A03/MF A01 


AD-A222 951/6/GAR 


Corrosion Protection of Metal Matrix Composit 
AD-A222 951/6/GAR 051,940 PC ‘A06/MF A01 


AD-A222 952/4/GAR 
Thermal Analysis of Heat Pipe Radiators with A Rectangu- 


lar Groove Wick Structure. 
AD-A222 952/4/GAR 050,636 PC A05/MF A01 
AD-A222 953/2/GAR 


Defects Associated with the Incorporation of Germanium in 


Gallium Arsenide. 
AD-A222 953/2/GAR 052,990 PC A09/MF A01 
AD-A222 954/0 


European Conference on Thermophysical Properties (11th) 
Held in Umea, Sweden on 13-16 June 1988. 
AD-A222 954/0 051,983 Not available NTIS 


AD-A222 955/7/GAR 
Role of the U.S. Government Technical Report in Aeronau- 


tics: An Exploratory Study. 
050,379 PC A06/MF A01 


050,538 PC A02/MF A01 


of Resonators. 
jot available NTIS 


ite Matrices, Rigid Rod Poly- 
050,820 PC A03/MF A01 


AD-A222 955/7/GAR 
AD-A222 957/3/GAR 

Compendium of GAO’s Views on the Cost Saving Propos- 

als of the Grace Commission. Volume 2. Individual Issue 

Analyses. 

AD-A222 957/3/GAR 050,323 PC A99/MF E12 
AD-A222 958/1/GAR 


Application of SAW Devices in Expanded Frequency Spec- 
trum Communications--Translation. 
AD-A222 958/1/GAR 050,927 PC A03/MF A01 


AD-A222 959/9/GAR 


China’s High Altitude Simulation Test Stand for Aircraft 
Engine under Construction --Translation. 
AD-A222 959/9/GAR 050,414 PC A03/MF A01 


AD-A222 960/7/GAR 
oy of Constitution Diagram Aluminum-Tantalum--Transla- 


AD: ‘A222 960/7/GAR 051,991 PC A03/MF A01 
AD-A222 961/5/GAR 


Effects of Bacterial Lipopolysaccharide and Calmodulin on 
Ca(2+ )-ATPase and Calcium in Human Natural Killer 
Cells, Studied by a Combined Technique of Immunoelec- 
tron Microscopy and Ultracytochemistry. 

AD-A222 961/5/GAR 052,114 PC A03/MF A01 


AD-A222 962/3/GAR 


Beta-Endorphin Modulates T-Cell ——: ‘onen Flux 
and ose Ieaetaain via a Potassium Chann 
AD-A222 962/3/GAR 052,115 PC h02/ME A01 


AD-A222 963/1/GAR 
CD28 Ligation in T-Cell Activation: Evidence for Two Signal 


Transduction Pathways. 
AD-A222 963/1/GAR 052,116 PC A02/MF A01 
AD-A222 964/9/GAR 
Reciprocal Expression of Human ETS1 and ETS2 Genes 
during T-Cell Activation: Regulatory Role for the Protoonco- 


ene ETS1. 
D-A222 964/9/GAR 052,160 PC A02/MF A01 
AD-A222 965/6/GAR 


Rapid 3 ge of Brugia malayi and Wuchereria bancrofti 
Filariasis by an Acridine Orange/Microhematocrit Tube 
Technique 

AD-A222 965/6/GAR 


AD-A222 966/4/GAR 


Intestinal Barriers to Bacteria and Their Toxins. 
AD-A222 966/4/GAR, 052,213 PC A02/MF A01 


AD-A222 967/2/GAR 


Morphologic Plastici 
crovascular Cells in 
AD-A222 967/2/GAR 


AD-A222 968/0/GAR 
Genomic Organization and Expression of Campylobacter 


Flagellin Genes. 
AD-A222 968/0/GAR 052,162 PC A02/MF A01 


052,200 PC A01/MF A01 


_ Periodicity: Porcine Cerebral Mi- 
ture. 
052,161 PC A03/MF A01 
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AD-A222 969/8/GAR 


Insulin and Beta Adrenergic Effects during Endotoxin 
Shock: In vivo Myocardial Interactions. 
AD-A222 969/8/GAR 052,117 PC A02/MF A01 


AD-A222 970/6/GAR 


Theory of Endorsements and Reasoni 
AD-A222 970/6/GAR 051,07; 


AD-A222 971/4/GAR 
Investigation of OBS Bottom-Coupling Characteristics and 


Excess Noise. 
AD-A222 971/4/GAR 052,809 PC A01/MF A01 
AD-A222 972/2/GAR 


High Temperature Superconductivity Applications for Elec- 
tronic Warfare and Microwave Systems. 
AD-A222 972/2/GAR 051,195 PC A03/MF A01 


AD-A222 973/0/GAR 
Beam Combining of Excimer Lasers by Stimulated Raman 


Scattering. 
AD-A222 973/0/GAR 052,918 PC A03/MF A01 
AD-A222 974/8/GAR 
lory — of a Bimodal Nuclear Powered 


Spacecraft to Mars. 

AD-A222 974/8/GAR 053,242 PC A08/MF A01 
AD-A222 975/5/GAR 

Domain Decomposition Methods for Solving Partial Differ- 


ential Equations. 
AD-A222 975/5/GAR 052,052 PC A03/MF A01 
AD-A222 976/3/GAR 


Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 


U.S. Military Personnel. 
AD-A222 976/3/GAR 052,204 PC A02/MF A01 
AD-A222 977/1/GAR 


Advanced On-The-Job Training System: User’s Handbook 


(Sections 1-6). Volume 1. 
AD-A222 977/1/GAR 052,337 PC A04/MF A01 
AD-A222 978/9/GAR 


Advanced On-The-Job Training System: User’s Handbook 


(Sections 7-9). Volume 2. 
AD-A222 978/9/GAR 052,338 PC A09/MF A01 
AD-A222 979/7/GAR 


Advanced On-The-Job Training System: User’s Handbook 


(Sections 10-11). Volume 3. 
AD-A222 979/7/GAR 052,339 PC A12/MF A02 
AD-A222 980/5/GAR 


Advanced On-The-Job Training System: User’s Handbook 


(Sections 12-13). Volume 4. 
AD-A222 980/5/GAR 052,340 PC A04/MF A01 
AD-A222 981/3/GAR 


pee Systems for Maintenance (TRANSFORM) System 


erview. 
AD-A222 981/3/GAR 052,341 PC A03/MF A01 
AD-A222 982/1/GAR 
Training Systems for Maintenance (TRANSFORM) User’s 


Manual. 
AD-A222 982/1/GAR 052,342 PC A09/MF A01 
AD-A222 983/9 


Calculations of the Flow Past Bluff Bodies, Including Tilt- 
Rotor Wing Sections at Alpha = -90 rees. 
AD-A222 983/9 050,338 Not available NTIS 


AD-A222 984/7/GAR 


Two-Dimensional Signal Processing and Storage, and 
Theory and Applications of Electromagnetic Measurements. 
AD-A222 984/7/GAR 050,952 PC A06/MF A01 


AD-A222 985/4/GAR 
——_. - High-Density Electronic Packaging and Inter- 


connectio' 
AD-A222 985/4/GAR 051,174 PC A08/MF A01 
AD-A222 986/2/GAR 


Status and sa of Diamond and Diamond-Like Ma- 


terials: An Emer. * aciaataant 
AD-A222 986/2. GAR aa 1,869 PC AO6/MF A01 
AD-A222 987/0/GAR 


Individual Protection Testing (Task 5 - Qualitative Fit Test 


Simulants). 
AD-A222 987/0/GAR 050,621 PC A05/MF A01 
AD-A222 988/8/GAR 


Synthesis and Characterization of 3-5 Organo-Metallic 


Compounds. 

AD-A222 988/8/GAR 050,731 PC A01/MF A01 
AD-A222 989/6/GAR 

Transient Signal Distortion and Coupling in Multilayer Multi- 


conductor MIC Microstrips 
AD-A222 989/6/GAR 051,159 PC A09/MF A02 


AD-A222 990/4/GAR 


Synthesis and Structure of Stibaindole: 
AD-A222 990/4/GAR 050, 732 PC A02/MF A01 


AD-A222 992/0/GAR 
Multiscaling Properties of Spatial Rainfall and River Flow 


Distributions. 
AD-A222 992/0/GAR 052,479 PC A03/MF A01 
AD-A222 993/8/GAR 


Saltation and Su 
AD-A222 993/8/GAR 


AD-A222 994/6/GAR 


Application and Extension of an Analytical Model of the 
Confined Acoustic Beam Generated by a Transducer. 


with Uncertainty. 
PC A11/MF A02 


sion of Particulate Matter in Air. 
052,586 PC A03/MF A01 


AD-A222 994/6/GAR 
AD-A222 995/3/GAR 
Studies of ECCM Improvements for Frequency-Hopping 


CPFSK Systems. 
AD-A222 995/3/GAR 051,092 PC A07/MF A01 
AD-A222 996/1/GAR 
Gel Permeation Chromatographic A\ of Polyurethane 
Prepolymer Synthesis Kinetics. 1. The Effect of Ca 
AD-A222 996/1/GAR 050,821 PC A03/MF A01 


AD-A222 997/9 
Advances in Aj 


051,088 PC A18/MF A03 


lied Biotechnology Series. Volume 4. Bio- 
iodegradation. 

052,183 Not available NTIS 
AD-A222 998/7/GAR 


Cargo Movement Operations System — System Seg- 
ment Design Document. Revision. Increment | 
AD-A222 998/7/GAR 052,343 Po ‘A03/MF A01 


AD-A222 999/5/GAR 
Molecular Mechanisms of Electric Field Interactions with 


Vertebrate Cells. 
AD-A222 999/5/GAR 052,234 PC A01/MF A01 
AD-A223 000/1/GAR 


—— Coupling a a Slot to a Loaded Cylindrical 


ity - Experimental R 
AD-A223 000/1/GAR 051,196 PC A0S/MF A01 
AD-A223 001/9/GAR 
Tactical Reconnaissance: A Soviet View. 
AD-A223 001/9/GAR 
AD-A223 002/7/GAR 


Deck Wetness and Extreme Motions Experiments: An In- 
vestigation into Establishing Reliable Statistics for Rare 


Events. 
AD-A223 002/7/GAR 052,789 PC A03/MF A01 
AD-A223 003/5 


Publications of the United States Naval Observatory. 
Second Series. Volume 25. Part 3. Micrometer Measures of 


2589 Double Stars. 
050,513 Not available NTIS 


052,364 MF A02 


AD-A223 003/5 
AD-A223 004/3/GAR 
= At-Most-Once Messages Based on Synchronized 


AD-A223 004/3/GAR 051,078 PC A03/MF A01 
AD-A223 007/6/GAR 

Field-Induced Surface Chemistry of NO. 

AD-A223 007/6/GAR 050,778 PC A03/MF A01 
AD-A223 008/4/GAR 

New Generation Knowledge System Development Tools. 

AD-A223 008/4/GAR 051,079 PC A06/MF A01 
AD-A223 010/0 

Annals of the New York Ai of Sciences. Volume 

587. Micronutrients and Immune Functions, Cytokines and 


Metabolism. 
AD-A223 010/0 052,118 Not available NTIS 
AD-A223 011/8/GAR 


Corrosion of Aluminum Alloys by IRFNA. 
AD-A223 011/8/GAR 051,941 PC A03/MF A01 


AD-A223 012/6/GAR 
Program and Abstracts. 
AD-A223 012/6/GAR 

AD-A223 013/4/GAR 


International Symposium on Polymer Electr 
AD-A223 013/4/GAR 050,822 


AD-A223 014/2/GAR 


Short Range Air Defense Defense Planner. 
AD-A223 014/2/GAR 052,293. ‘PC A04/MF AO1 


AD-A223 016/7/GAR 

N-Alkoxyl-N’-Cyanodiazene N-Oxides. 

AD-A223 016/7/GAR 050,733 PC A02/MF A01 
AD-A223 017/5/GAR 


Long-Term Management Strategy for Dredged Material Dis- 
posal for the Naval Weapons Station, Yorktown, Yorktown, 
Virginia; Naval Supply Center, Cheatham mgs Williams- 
burg, Virginia; and Navai Amphibious Base, Little Creek, 
Norfolk, Virginia. Phase 1: Evaluation of Existing Manage- 


ment Options and Data. 
AD-A223 01 S/SIGAR 051,545 PC A05/MF A01 
AD-A223 018/3/GAR 


Effects of Field-of-View Sizes on Pop-Up Weapons Deliv- 


AD-A223 018/3/GAR 050,622 PC A03/MF A01 
AD-A223 019/1 
Two-Dimensional NMR Studies of Arsenical-Sulfhydryl Ad- 


ducts. 
AD-A223 019/1 050,779 Not available NTIS 
AD-A223 020/9/GAR 


Materials 88: Materials and Engineering Design Held in 
London, England, - 9-13 May 1988. 
AD-A223 020/9/GAR 051,909 PC A11/MF A02 


AD-A223 021/7/GAR 


Direct-Sequence Spread Spectrum System. 
AD-A223 021/7/GAR 050,928 


AD-A223 022/5/GAR 
Expert System in Software E 
Analysis and ign Technique 
AD-A223 022/5/GAR 
AD-A223 023/3/GAR 
Cargo Movement Operations a. — Require- 
ments Traceability Matrix, ECP. Version 2. 


052,991 PC A03/MF A01 


es (1st). 
A07/MF A01 


PC A08/MF A01 


ADT) Using Structured 
050,973 PC A11/MF A02 


AD-A223 048/0/GAR 


AD-A223 023/3/GAR 
AD-A223 024/1/GAR 
+ oe Aircrew Helmets and Head Injury: A Protective 


AD-A223 024/1/GAR 050,633 PC A02/MF A01 
AD-A223 025/8/GAR 

pr Solutions for a Cylindrical Laser Diffuser Fiow- 

AD-A223 025/8/GAR 052,919 PC A17/MF A03 
AD-A223 026/6/GAR 


bey home atcony cadnay where thr agen mee on 
—— Groups Become a Power in National Se- 


AD Xoo" 026/6/GAR 


AD-A223 027/4/GAR 


Role of the Field Artil 
AD-A223 027/4/GAR 


AD-A223 028/2/GAR 


Effects of 2HZ Imposed Bulk Flow Unsteadiness on Lam- 
inar/Turbulent Transition in a Straight Channel. 
AD-A223 028/2/GAR 883 PC A07/MF AO1 


AD-A223 029/0/GAR 


Application of Response Surface 
mizing of the Reactive lon E' 
AD-A223 029/0/GAR 


AD-A223 030/8/GAR 


ATN ign Tool. 
AD-A223 030/8/GAR 


AD-A223 031/6/GAR 
Effect of Interfacial Characteristics on the Mechanical Per- 
C - 6 ; 


formance of - 
AD-A223 031/6/GAR 051,910 PC A02/MF A01 


AD-A223 032/4/GAR 


052,344 PC A03/MF A01 


050,614 PC A04/MF A01 


in Counterfire. 
052,381 PC A04/MF A01 


ee © the Opti- 
1,175 PC A11/MF A02 


050,582 PC A04/MF A01 


Development of Mi ion Techniques. - : 
AD-A223 032/4/GAR 050,823 PC A01/MF A01 
AD-A223 033/2/GAR 

Electrostatic Fuel Atomization and Spray Dispersal Demon- 


stration. 
AD-A223 033/2/GAR 050,905 PC A03/MF A01 
AD-A223 034/0/GAR 


Electronic Warfare T: 
AD-A223 034/0/GAR 


AD-A223 035/7/GAR 


BDM-KAT; Ri of Research Results. 
AD-A223 035/7/GAR 051,080 PC A08/MF A01 


AD-A223 036/5/GAR 
Diode Laser Pumped Single Mode 1.3 microns Nd: YALO 
Microlaser. 


AD-A223 036/5/GAR 052,920 PC A02/MF A01 
AD-A223 037/3/GAR 


International on Interactions Held 
in Ankara, Turkey on April 24-28, 1989. 
AD-A223 037/3/GAR 051,176 PC A03/MF A01 


AD-A223 038/1/GAR 
—— of Paracel Transportable Recompression Cham- 


System. 
AD-A223 038/1/GAR 050,623 PC A03/MF A01 
AD-A223 039/9/GAR 


| Enhancement Using 
AD-A223 039/9/GAR 


AD-A223 040/7/GAR 
ow Consumption during Underwater Fin Swimming 


learing Dry Suits. 
AD-A223 040/7/GAR 052,214 PC A03/MF A01 
AD-A223 041/5/GAR 
—— and Safety of Pre-Hospital Rewarming Techniques 


to Treat Accidental 
AD-A223 041/5/GAR 052,255 PC A03/MF A01 
AD-A223 042/3/GAR 
Study of 3-D Visualization and Knowledge-Based Mission 
Planning and Control for the NPS Model 2 Autonomous Un- 


derwater 
052,790 PC A06/MF A01 


- Trends and Vi 
051,093 PC A03/MF A01 


the IRAS 


Data. 
050,516 A03/MF A01 


Vehicle. 
AD-A223 042/3/GAR 
AD-A223 043/1/GAR 
Variable Length-Scale Studies at Interfaces with X-Ray 


Standing Waves. 
AD-. 043/1/GAR 050,780 PC A03/MF A01 


AD-A223 044/9/GAR 


Dynamic Jamming of 4 
AD-A223 044/9/GAR 050,929 PC A03/MF A01 
AD-A223 045/6/GAR 


Novel Communication Network Simulator. 
AD-A223 045/6/GAR 050,930 PC A02/MF A01 


AD-A223 046/4/GAR 
Computation of Emissions from Exhaust Gas Composition 


Measurements. 
AD-A223 046/4/GAR 050,879 PC A03/MF A01 
AD-A223 047/2/GAR 
Experimental Study of the Plasma Focus Device as a 
icle Accelerator. 


Particle 
AD-A223 047/2/GAR 052,941 PC A06/MF A01 
AD-A223 048/0/GAR 


Sonar Performance Estimation Model with Seismo-Acoustic 


Effects on Underwater Sound Propagation. 
AD-A223 048/0/GAR 052,871 PC A08/MF A01 
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AD-A223 049/8/GAR 

ARI Recruit Experience Tracking a Descriptive Statis- 

tics of NPS (Active) Army Soldiers (198 

AD-A223 049/8/GAR Oo2348. PC A13/MF A02 
AD-A223 050/6/GAR 

Linear and Nonlinear Optical Properties of Quantum Dots. 

AD-A223 050/6/GAR 052,921 PC A01/MF A01 
AD-A223 051/4/GAR 

Wind and Wave ed on the New England Shelf, 

1 : 


May 1987 - August 
AD-A223 051/4/GAR 052,780 PC A09/MF A01 
AD-A223 052/2/GAR 


Separable Coordinate Systems for PDEs. 
AD-A223 052/2/GAR 052,053 PC A01/MF A01 


AD-A223 053/0/GAR 
Army Science and Technology Fellowship: Physics of Mate- 


rials. 

AD-A223 053/0/GAR 051,901 PC A01/MF A01 
AD-A223 054/8/GAR 

Synthesis of Ring Fluorinated Pyrazoles and Isoxazoles. 

The Effect of 2-Fiuoro and 2-Chioro Substituents on the 

Keto-Enol Equilibria of 1,3-Diketones. (Final Report, May 


25, 1988-May 18, 1990). 
AD-A223 054/8/GAR 050,734 PC A03/MF A01 
AD-A223 055/5/GAR 
aeons Summary on Roundtable for the Development 
of Drugs and Vaccines against Acquired Immuno Deficiency 
Syndrome (AIDS) Held in Washington, DC on 11-12 Sep- 
tember 1989: Surrogate Endpoints in Evaluating the Effec- 
tiveness of Drugs against HIV Infection and AIDS. 
AD-A223 055/5/GAR 052,205 PC A03/MF A01 


AD-A223 056/3 
Neuropeptides and Immunopeptides: Messengers in a 
Neuroimmune Axis. Volume 594. Annals of the New York 


Academy of Sciences. 

AD-A223 056/3 052,119 Not available NTIS 
AD-A223 057/1/GAR 

Field yeh of the Quality of Effluent from Confined 


Dredged Material Disposal Areas: Supplemental Study - 


Houston on Ship Channel. 

AD-A223 057/1/GAR 051,685 PC A03/MF A01 
AD-A223 058/9/GAR 

Identification of Software Failure Regions. 

AD-A223 058/9/GAR 050,974 PC A05/MF A01 
AD-A223 059/7/GAR 

Neural Network for Feature Extraction. 

AD-A223 059/7/GAR 051,081 PC A02/MF A01 
AD-A223 060/5/GAR 

Velocity Selection to Enable Direct Measurement of Strong 

Single Atom - Optical Cavity Coupling. (Final Report). 

AD-A223 060/5/GAR ,049 PC AO5/MF A01 
AD-A223 061/3/GAR 

Electron-Phonon interaction and transport in Artificially 

Made Semiconductor Microstructures. 

AD-A223 061/3/GAR 052,992 PC A03/MF A01 


AD-A223 062/1/GAR 

Evaluating Minimum Aptitude Standards. 

AD-A223 062/1/GAR 052,346 PC A03/MF A01 
AD-A223 063/9/GAR 

Relative Average Recruiting Yields by AFQT Cat 

AD-A223 063/9/GAR 052,347 PC AO: 
AD-A223 064/7/GAR 


/MF A01 


ity Assurance T: 


Knowledge Based cools. 
AD-A223 064/7/GAR 050,975 PC A05/MF A01 
AD-A223 065/4/GAR 


Adsorption of Pyridine at the Au(110) - Solution Interface. 
AD-A223 065/4/GAR 050,781 PC A03/MF A01 


AD-A223 066/2/GAR 
Defense Data Network Host Interface Qualification Testing- 


Link and Network Layers. 
AD-A223 066/2/GA\ 050,976 PC A11/MF A02 
AD-A223 067/0/GAR 


Study of the Use of Ada in Trusted Sane Bases 
(TCBs) to be Certified at, or Below, the B3 Level. 
AD-A223 067/0/GAR 050,977 PC, A14/MF A02 


AD-A223 068/8/GAR 


Lightweight Solid Polymer Electrolyte Fuel Cell with Stack 
Power Density of 3 — (7kW/kg). 
AD-A223 068/8/GAR iat PC A02/MF A01 


AD-A223 069/6/GAR 
Air Force Ps enowet for Predicting Aircraft Noise Around 
— Operations Program (BASEOPS) Descrip- 
AD A223 069/6/GAR 
AD-A223 070/4/GAR 
Wear a Analysis in Engine Oil by Microwave Digestion 


and A caytens Spectroscopy. 
AD-A223 070/4/GAR ) 


050,713 PC A03/MF A01 
AD-A223 071/2/GAR 


Probing Interfacial Structure and Composition with X-Ray 


—— Waves. 
AD- 071/2/GAR 050,782 PC A03/MF A01 
AD-A223 072/0/GAR 


Py Support for Parallel Computation. 
AD-, 072/0/GAR 050,978 PC A10/MF A02 
AD-A223 073/8/GAR 


Application of High Frequency Ventilation to Treatment of 
Chemical Warfare Casualties: Animal and Theoretical Stud- 


OR-8 VOL. 90, No. 20 


051,488 PC A0S/MF A01 


Transtracheal Jet Venti- 
larfare Casualties). 
052,268 PC A03/MF A01 


ies (Application of we Freque' 
lation to Treatment of Chemical 
AD-A223 073/8/GAR 


AD-A223 074/6/GAR 


Software First System Development Methodol 
AD-A223 074/6/GAR 050,979 


pre 075/3/GAR 


lh Pulse Energy Flashlamp Pumpable Laser pee. 
ye A223 075/3/GAR 052,922 PC A03/MF A01 


AD-A223 076/1/GAR 


Early MPT Estimation Methods: An Evaluation of the LHX 
Test-Bed Research Program. Volumes 1 and 2 
AD-A223 076/1/GAR 052,348 PC A17/MF A02 


AD-A223 077/9/GAR 
Finite Element Study of Tieback Wall for Bonneville Naviga- 


tion Lock. 
AD-A223 077/9/GAR 050,849 PC A06/MF A01 
AD-A223 078/7/GAR 


New Synthetic Approaches to TAT. 
AD-A223 078/7/GAR 052,833 PC A03/MF A01 


AD-A223 079/5/GAR 


Effect of Casting Procedures and Diesel Engine Environ- 
ment on the Behavior of Aluminum Titanate. 
AD-A223 079/5/GAR 051,969 PC A0S/MF A01 


AD-A223 080/3/GAR 
Application of High Frequency Ventilation to Treatment of 
Chemical Warfare Casualties: Animal and Theoretical Stud- 
ies. 
AD-A223 080/3/GAR 052,269 PC A03/MF A01 
AD-A223 081/1/GAR 


lon Image Detection with a Microchannel Plate Evaluated 
by Using a Charge Coupled Device Camera. 
AD-A223 081/1/GAR 050,714 PC A02/MF A01 


AD-A223 082/9/GAR 


Detailed Project Report on Emergency Shoreline Protec- 
tion, Section 14 Bog: ogy Bayou, Valparaiso, Florida. 
AD-A223 082/9/GA 50,850 PC A06/MF A01 


AD-A223 083/7/GAR 


Distributed Ada Target Applications. Revision. 
AD-A223 083/7/GAR 050,980 PC A04/MF A01 


AD-A223 084/5/GAR 


Catalogue of Ada Runtime Implementation Dependencies. 
AD-A223 084/5/GAR 050,981 PC A08/MF A01 


AD-A223 085/2/GAR 


Transportability Guideline for Ada Real-Time Software. 
AD-A223 085/2/GAR 050,982 PC A04/MF A01 


AD-A223 086/0/GAR 
Guideline to Select, Configure, and Use an Ada Runtime 


Environment. 
AD-A223 086/0/GAR 050,983 PC A13/MF A02 
AD-A223 087/8/GAR 


New Land Battle for the Theater War Exercise. 
AD-A223 087/8/GAR 052,382 PC A06/MF A01 


AD-A223 088/6/GAR 
Integrated Structural/Contro! Design via Multiobjective Opti- 


mization. 
AD-A223 088/6/GAR 053,246 PC A05/MF A01 
AD-A223 089/4/GAR 


United States National Strategy in Panama. 
AD-A223 089/4/GAR 052,383 PC A06/MF A01 


AD-A223 090/2/GAR 


Arctic Cold Weather Medicine and Accidental Hypothermia. 
AD-A223 090/2/GAR 052,256 PC A03/MF A01 


AD-A223 091/0/GAR 


aap og Evaluation of Two Diver Active Thermal Sys- 
tems (ATS): S-TRON and ILC-Dover. 
AD-A223 091/0/GAR 050,634 PC A04/MF A01 


AD-A223 092/8/GAR 
Evaluation of MAKO 9700 High Pressure Breathing Air 


Compressor. 

AD-A223 092/8/GAR 050,630 PC A03/MF A01 
AD-A223 093/6/GAR 

Evaluation of BAUER K220 High Pressure Breathing Air 


Compressor. 
AD-A223 093/6/GAR 050,631 PC A03/MF A01 
AD-A223 094/4/GAR 


Reserve Component Overseas > ame Training: A Key 
instrument within the Elements of Power. 
AD-A223 094/4/GAR 052,384 PC A04/MF A01 


AD-A223 095/1/GAR 


Design and Analysis of Multiple-Storage Elements. 
AD-A223 095/1/GAR 50,953 PC A06/MF A01 


AD-A223 096/9/GAR 
Neural Networks for Real-Time Sensory Data Processing 


and Sensorimotor Control. 
AD-A223 096/9/GAR 052,178 PC A02/MF A01 
AD-A223 097/7/GAR 


Evaluation of Room-Temperature Chioroaluminate Molten 
Salts as Electrolytes for High Energy Density Batteries. 
AD-A223 097/7/GAR 051,206 PC A03/MF A01 


AD-A223 098/5/GAR 


poe Current Metal lon Implantation. 
A223 098/5/GAR 051,992 PC A03/MF A01 


AD-A223 099/3/GAR 
Post Script Code for Grey-Scaled Displays. 


PC A05/ MF A01 


AD-A223 099/3/GAR 
AD-A223 100/9/GAR 


Knowledge and Distributed computatio: 
AD-A223 100/9/GAR 050, 985 PC A11/MF A02 


AD-A223 101/7/GAR 


Authors Guide to the Publishing Procedures at Defence Re- 
search Establishment Suffield. 
AD-A223 101/7/GAR 050,941 PC A03/MF A01 


AD-A223 102/5/GAR 
Evolution of Overlapping Spreading Centers: A SeaMARC II 


Investigation. 
AD-A223 102/5/GAR 052,805 PC A03/MF A01 
AD-A223 103/3/GAR 


Characterization of Polymer Interphases Using Surface-En- 


hanced Raman Scattering. 
AD-A223 103/3/GAR 050,824 PC A01/MF A01 


AD-A223 104/1/GAR 
Characterization of PMDI/HOPG Interfaces by SERS Using 


a Silver Overlayer 
AD-A223 104/1/GAR 050,783 PC A01/MF A01 
AD-A223 105/8/GAR 


Non-Destructive Characterization of Polymer/Metal Inter- 

faces Using Surface-Enhanced Raman Scattering (SERS). 

AD-A223 105/8/GAR 050,825 PC A01/MF A01 
AD-A223 106/6/GAR 

Progress of DORIS Automatic Scaling. 

AD-A223 106/6/GAR 050,539 PC A03/MF A01 
AD-A223 107/4/GAR 

Role of the Topography in Gravity Gradiometer Reductions 

and in the Solution of the Geodetic ov Value Prob- 

lem Using Analytical Downward Continuatio! 

AD-A223 107/4/GAR 052,438 PC A04/MF A01 
AD-A223 108/2/GAR 

Laboratory Particle Velocity Experiments on Rock from a 

USSR Underground Nuclear Test Site. 

AD-A223 108/2/GAR 051,097 PC A04/MF A01 


AD-A223 109/0/GAR 


050,984 PC A03/MF A01 


posers | of lons and Their Clusters. 
AD-A223 109/0/GAR 050,784 PC A04/MF A01 
AD-A223 110/8/GAR 

Backscatter Enhancement in Scattering from Rough Sur- 


faces. 
AD-A223 110/8/GAR 051,100 PC A03/MF A01 
AD-A223 111/6/GAR 


lonospheric Heating with Oblique Waves. oe 2. Appli- 
cations to High-Frequency Radio Propagatio: 
AD-A223 111/6/GAR 050,540 PC A03/MF A01 


AD-A223 112/4/GAR 
Atmospherically Induced Optical Contamination from Orbit- 


Thrusters. 
AD-A223 112/4/GAR 053,263 PC A04/MF A01 
AD-A223 113/2/GAR 


Broadband Studies of Seismic Sources at Regional and Te- 
leseismic Distances Using Advanced Time Series Analysis 


Methods. 
AD-A223 113/2/GAR 051,102 PC A06/MF A01 
AD-A223 114/0/GAR 


Special Features of the Strong Interaction of a Plasma with 
a a Field as it Expands Radially in a Disk Channel-- 


Translatio! 
AD-A223 114/0/GAR 052,942 PC A03/MF A01 
AD-A223 115/7/GAR 


Evaluation of the Quality of Atomization, Obtained during 
the Ultrasonic Di: ion of Liquids and Melts--Translation. 
AD-A223 115/7/GAR 050,785 PC A03/MF A01 


AD-A223 116/5 


Open Wound Draina 
the Modern Assault 
AD-A223 116/5 


AD-A223 117/3 


Reaction of ee with Phenyldichloroarsine. 
AD-A223 117/3 050,735 Not available NTIS 


AD-A223 118/1 


Critical Examination of the Reaction of Pyridoxal 5-Phos- 

phate with Human Hemoglobin Ao. 

AD-A223 118/1 050,736 Not available NTIS 
AD-A223 119/9 


Reaction of trans-2-Chlorovinylarsine Oxide with Polydeox- 


ynucleotides. 

AD-A223 119/9 052,270 Not available NTIS 
AD-A223 120/7 

Resuscitation of Conscious Pigs Following Hemorrhage: 

Comparative Efficacy of Small-Volume Resuscitation. 

AD-A223 120/7 052,257 Not available NTIS 


AD-A223 121/5/GAR 
Ada Compiler Validation Summary Report: Certificate 
Number: 890719W1.10117, Meridian Software Systems, 
Inc., AdaVantage, Version 3.0, Ardent Titan P2. 
AD-A223 121/5/GAR 050,986 PC A03/MF A01 


AD-A223 122/3/GAR 


Ada Compiler Validation Summary Report: Certificate 
Number: 890719W1.10118, Meridian Software Systems, 
Inc., AdaVantage, Version 3.0, Multiflow Trace 300. 

AD-A223 122/3/GAR 050,987 PC A03/MF A01 


versus Wound Excision in Treating 
ifle Wound. 
052,141 Not available NTIS 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A223 123/1/GAR 
pag States sad Force Research Initiation Program for 


1988. Volume 
AD-A223 123/1/GAR 051,805 PC A99/MF E09 
AD-A223 124/9/GAR 


rng nan Air Force Research Initiation Program for 
me 2. 


1988. Vi 
AD-A223 124/9/GAR 051,806 PC A99/MF A04 
AD-A223 125/6/GAR 


United States Air Force Research Initiation Program for 


1988. Volume 3. 
AD-A223 125/6/GAR 051,807 PC A99/MF E09 
AD-A223 126/4/GAR 


United States Air Force Research Initiation Program for 


1988. Volume 4. 
AD-A223 126/4/GAR 051,808 PC A99/MF E09 
AD-A223 127/2/GAR 


Los Angeles and Long Beach Harbors Model Enhancement 
Program. Tidal Circulation Prototype Data Collection Effort. 
Volume 1. Main Text and Appendixes A through C. 

AD-A223 127/2/GAR 052,781 PC A07/MF A01 


AD-A223 128/0/GAR 


Los Angeles and Long Beach Harbors Model Enhancement 
Program. Tidal — Prototype Data Collection Effort. 


Volume 3. Appendix 
AD-A223 128/0/GAR 052,782 PC A13/MF A02 
AD-A223 129/8/GAR 


Colombia: Emerging Labor Movement and the State Colom- 
bian Drug Problem: Effect on the Peace Process between 
the M19 and the State. 
AD-A223 129/8/GAR 


AD-A223 130/6/GAR 


Design of Sharp Cutoff Filters with Low Quality Factors. 
AD-A223 130/6/GAR 050,942 PC A02/MF A01 


AD-A223 131/4/GAR 


General Design Memorandum, Gulfport oo Mississippi. 
Design Memorandum Number 1. Main Repo 
AD-A223 131/4/GAR 052,820 PPG A09/MF A02 


AD-A223 132/2/GAR 
General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix A. Economic 
Analysis. 
AD-A223 132/2/GAR 052,821 PC A23/MF A03 
AD-A223 133/0/GAR 


General Design Memorandum, Gulfport Harbor, Mississippi, 
Design Memorandum Number 1. Appendix B. Hydrodyna- 


mics. 
AD-A223 133/0/GAR 052,822 PC A05/MF A01 
AD-A223 134/8/GAR 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix C. Geotechnical 


Report. 
AD-A223 134/8/GAR 
AD-A223 135/5/GAR 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix D. Environmen- 


tal Documentation. 
AD-A223 135/5/GAR 051,546 PC A08/MF A01 
AD-A223 136/3/GAR 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix E. Thin-Layer 


Disposal. 
AD-A223 136/3/GAR 051,686 PC A14/MF A02 
AD-A223 137/1/GAR 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix F. Regional 


Impact and Financiai Analysis. 
AD-A223 137/1/GAR 050,851 PC A07/MF A01 


AD-A223 138/9/GAR 
Gulfport Harbor, Mississippi. Final Environmental Impact 


Statement. 
AD-A223 138/9/GAR 051,483 PC AO5/MF A01 
AD-A223 140/5/GAR 


Navy Maintenance: Improvements Needed in the Aircraft 
Engine Repair Program. 
D or 052,349 PC A03/MF A01 


050,603 PC A08/MF A01 


052,823 PC A08/MF A01 


AD-A223 140/5/GAR 
AD-A223 141/3/GAR 
Ground Force Concept for Low intensity Conflict. (Final 


Report). 
AD-A223 141/3/GAR 052,385 PC A04/MF A01 
AD-A223 142/1/GAR 


3D Displays for Battle Management. 
AD-A223 142/1/GAR 051,127 PC A04/MF A01 


AD-A223 143/9 
Hemodynamic Response to Abdominal Aortotomy in the 


Anesthetized Swine. 
AD-A223 143/9 052,215 Not available NTIS 
AD-A223 144/7/GAR 


Development of Metastable Processing Paths for High 


Temperature Alloys. 
AD-A223 144/7/GAR 051,993 PC A07/MF A01 
AD-A223 145/4/GAR 


Analysis of Tank Gap in Military Balance between Republic 


of Korea and North Korea. 
AD-A223 145/4/GAR 052,386 PC A05/MF A01 
AD-A223 146/2/GAR 


Establish and Evaluate Ada Runtime Features of Interest 
for Real-Time Systems. 


AD-A223 146/2/GAR 
AD-A223 147/0/GAR 


Approach to Tailori 
AD-A223 147/0/GA\ 


AD-A223 148/8/GAR 


Regional Discrimination of Quarry Blasts, Earthquakes and 


Underground Nuclear Explosions. 
AD-A223 148/8/GAR 051,103 PC A07/MF A01 


AD-A223 149/6/GAR 


Military Role of the United States and Japan in Northeast 
Asia at the Age of the New Detente Mood. 
AD-A223 149/6/GAR 050,598 PC A03/MF A01 


AD-A223 150/4/GAR 
Concept for ae Computer-Aided a and 
— with Cost Engineering and Specification Prepara- 
ADA223 150/4/GAR 051,810 PC A03/MF A01 
AD-A223 151/2/GAR 
Analytic Semigroups: Applications to Inverse Problems for 


Flexible Structures. 
AD-A223 151/2/GAR 053,036 PC A03/MF A01 
AD-A223 152/0/GAR 


Stable Boundary Conditions for Cartesian Grid Calculations. 
AD-A223 152/0/GAR 52,884 PC A03/MF A01 


AD-A223 153/8/GAR 


Real-Time Ada Problem Study. 
AD-A223 153/8/GAR 


AD-A223 154/6/GAR 
_ for Real-Time Performance Benchmarks for 


AD-A223 154/6/GAR 050,991 PC A02/MF A01 
AD-A223 155/3/GAR 


Real-Time Ada Demonstration Project. 
AD-A223 155/3/GAR 050,992 


AD-A223 156/1/GAR 


Issues Involved in Developing Ada Real-Time Systems. 
AD-A223 156/1/GAR 050,993 PC A03/MF A01 


AD-A223 157/9/GAR 


Metallurgical A’ is of Leaking Tray Packs. 
AD-A223 157/9/GAR 051,942 PC A03/MF A01 


AD-A223 158/7/GAR 


Study of Mixed Convection in Large Baffled Recta 
Chambers with and without Internal Heat Sources. (Final 


Report). 
AD-A223 158/7/GAR 052,885 PC A09/MF A01 
AD-A223 159/5/GAR 


Evolution of Communication Technology: Implications for 
Remote-Site Leos the Navy. 
AD-A223 159/5/GA\ 052,350 PC A03/MF A01 


AD-A223 160/3/GAR 
Effect of Organizational Structure on Performance of Deci- 


sion Making Teams. 
AD-A223 160/3/GAR 050,308 PC A10/MF A02 
AD-A223 161/1/GAR 


BASEOPS Default Profiles for Civil Aircraft. 
AD-A223 161/1/GAR 053,271 PC AQ5/MF A01 


AD-A223 162/9/GAR 


Air Force Procedure for Predicting Aircraft Noise Around 
Airbases: Noise Exposure Model (NOISEMAP). User’s 


Manual. 
AD-A223 162/9/GAR 051,489 PC A07/MF A01 
AD-A223 163/7/GAR 


Toward Forward Presence: The U.S. Army Western Com- 
mand Expanded Relations Program. 
AD-A223 163/7/GAR 050,599 PC A03/MF A01 


AD-A223 164/5/GAR 
— Hemodynamic Responses to Hypoxia in Polycyth- 


AD-A225 164/5/GAR 052,216 PC A02/MF A01 
AD-A223 165/2/GAR 
Tank Gunnery: Transfer of Training from TopGun to the 


Conduct-of-Fire Trainer. 
AD-A223 165/2/GAR 052,858 PC A03/MF A01 
AD-A223 166/0/GAR 


Ada 9X Project Report: Ada 9X Revision Issues. Release 2. 
AD-A223 166/0/GAR 050,994 PC A15/MF A02 


AD-A223 167/8/GAR 


Secret Bit Transmission Using a Random Deal of Cards. 
AD-A223 167/8/GAR 051,063 PC A03/MF A01 


AD-A223 168/6/GAR 


Systems Engi i rcraraaae Guide. 
AD-A223 168/6/GA 


AD-A223 169/4/GAR 


Lessons Learned from a Successful Non-Developmen’al 

Item (NDI) Fielding: Mobile Subscriber Equipment. 

AD-A223 169/4/GAR 050,931 PC A04/MF A01 
AD-A223 170/2/GAR 


Enhanced Preliminary Assessment Report: Fort Wingate 
Depot Activity Gallup, New Mexico. 
AD-A223 170/2/GAR 051,737 PC A06/MF A01 


AD-A223 171/0/GAR 
Enhanced Preliminary Assessment Report: Navajo Depot 


Activity, Bellemont, Arizona. 
AD-A223 171/0/GAR 051,738 PC A08/MF A01 
AD-A223 172/8/GAR 


Impedance Analysis of Surface-Bound Biomembranes. 


050,988 PC AOS/MF A01 


the Ada Runtime Environment. 
50,989 PC A06/MF A01 


050,990 PC A09/MF A01 


PC A11/MF A02 


052,351 MF A02 


AD-A223 198/3/GAR 


AD-A223 172/8/GAR 
AD-A223 173/6/GAR 


Compressive Behaviour of PBZ Fibres in Composites. 
AD-A223 173/6/GAR 051,911 PC A08/MF AO1 


AD-A223 174/4/GAR 
Toeplitz Matrices: A 
AD-A223 174/4/GA 

AD-A223 175/1/GAR 


MLS Mathematical Model Validation Study Using Airborne 
MLS Data form Midway Airport Engineering Flight Tests, 


August 1988. 
AD-A223 175/1/GAR 053,272 PC A03/MF A01 
AD-A223 176/9/GAR 


Evaluation of the Accuracy of a Microwave Landing System 
Area Navigation System at Miami/Tamiami, Florida Airport. 
AD-A223 176/9/GAR 053,273 PC A03/MF A01 


AD-A223 177/7/GAR 
Position Computation a Elevation Information for 


Computed Centerline Operation: 
AD-A223 177/7/GAR “059,274 PC A03/MF A01 


AD-A223 178/5/GAR 
Commission on Merchant Marine and Defense, A Personal 
nt. 


Assessme: 
AD-A223 178/5/GAR 052,352 PC A03/MF A01 
AD-A223 179/3/GAR 


Will Tray Rations be Available for the Next War. 
AD-A223 179/3/GAR 052,400 PC A03/MF A01 


AD-A223 180/1/GAR 


Joint Deployment Training, The Low Cost Option. 
AD-A223 180/1/GAR 052,353 PC A04/MF A01 


AD-A223 181/9/GAR 


United States Dependence — Foreign Sources for High- 


Tech Components of W ystems. 
AD-A223 181/9/GAR 052,354 PC A03/MF A01 


AD-A223 182/7/GAR 


‘MLRS’: A Rocket Si 
AD-A223 182/7/GA\ 


AD-A223 183/5/GAR 


Combined Primate Transport and Restraint Device. 
AD-A223 183/5/GAR 050,480 PC A03/MF A01 


AD-A223 184/3/GAR 
Neuroendocrine Responses to Hypertonic Saline/Dextran 


Resuscitation. 
AD-A223 184/3/GAR 052,121 PC A03/MF A01 
AD-A223 185/0/GAR 
Accomplishments under the Airport Improvement Program: 


Fiscal Year 1989. 
AD-A223 185/0/GAR 053,275 PC A06/MF A01 
AD-A223 186/8/GAR 


Waimea River Sedimentation Study, Kauai, 
AD-A223 186/8/GAR 052,480 "PC AO! A05/MF A01 


AD-A223 187/6/GAR 


RADC/EEV Diagnostic Rhyme Test System Improvements. 
AD-A223 187/6/GAR 050,947 PC A0S/MF A01 


AD-A223 188/4/GAR 


— Homopolymerization of a Trisubstituted Alkene: 1- 
Cyclobutenecarboxylic Acid and It’s Polymer. 
AD-A223 188/4/GAR 050,826 PC A03/MF A01 


AD-A223 189/2/GAR 
Computational weg wow of Local Material Strength and 


Toughness on Crack 
AD-A223 189/2/GAR 053,037 PC A04/MF A01 
AD-A223 190/0/GAR 
Psychosocial Risk Factors for Upper Respiratory Infections: 
Effects of Upper npn | lliness on Academic Perform- 


ance in U.S. Navy Basic Training. 
052,142 PC A03/MF A01 


052,120 PC A01/MF A01 


and Algorithms. 
(52.054 PC A07/MF A01 


item for the Marine 


052,861 A03/MF A01 


AD-A223 190/0/GAR 
AD-A223 191/8/GAR 


Integrated Area Measure of Visual Endogenous ERPs: Re- 
lation to Cognitive Workload and Hemisphere. 
AD-A223 191/8/GAR 052.217 PC A03/MF A01 


AD-A223 192/6/GAR 
Psychosocial Risk Factors for Upper Respiratory Infection: 
Depression as a Mediator of Associations between Neuroti- 
cism and Upper Respiratory Iliness. 
AD-A223 192/6/GAR 


AD-A223 193/4/GAR 
Medical Resource tie The Need to Use a Standard- 
nostic — 


ized Diag 
AD-A223 193/4/ 052,144 PC A07/MF A01 
AD-A223 — 


Sex Differences in Health Care Requirements Aboard U.S. 


Navy Ships. 
AD-A223 194/2/GAR 051,784 PC A04/MF A01 
AD-A223 195/9/GAR 


Medical Resource Allocation: Injury and Disease Incidence 


among Marines in Vietnam. 
AD-A223 195/9/GAR 051,783 PC A07/MF A01 
AD-A223 196/7/GAR 


Melatonin, Light and Circadian Cycles. 
AD-A223 196/7/GAR 052,218 PC A04/MF A01 


AD-A223 198/3/GAR 
Pi 2 Pulsations and the Substorm Current Wedge: Low-Lati- 


tude Polarization. 
AD-A223 198/3/GAR 050,541 PC A03/MF A01 
OR-9 


052,143 PC A03/MF A01 


October 15, 1990 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A223 199/1/GAR 
Vibrational Relaxation of OH(X 2 Pi (sub i), nu = 1-3) by 


02, 

AD-A223 199/1/GAR 050,569 PC A02/MF A01 
AD-A223 200/7/GAR 

N15 NMR Charaterization of Multiple pv ree — and 


Phase Transitions in eS 
AD-A223 200/7/GAR 050,827 ‘AOL MF A01 
AD-A223 201/5/GAR 


NMR Study of Aramid Mode! Compounds. 
AD-A223 201/5/GAR 050,828 PC A01/MF A01 


AD-A223 202/3/GAR 
General Data Processing Station for Modern Spectrom- 


eters. 

AD-A223 202/3/GAR 050,829 PC A01/MF A01 
AD-A223 203/1/GAR 

Radical Homopolymerization of a Trisubstituted Alkene: 1- 


peppy Acid. 
A223 203/1/GAR 050,830 PC A01/MF A01 


AD-A223 204/9/GAR 


DUSTOFF: Aviation or Medical Evacuation. 
AD-A223 204/9/GAR 052,258 PC A04/MF A01 


AD-A223 205/6/GAR 


Solid-State NMR Characterization of alpha-Nylon 12. 
AD-A223 205/6/GAR 050,831 A01/MF A01 


AD-A223 206/4/GAR 
— 13C NMR Study of Polyethylene Reactor Pow- 


AD-A223 206/4/GAR 050,832 PC A01/MF A01 
AD-A223 207/2/GAR 


Aureole Lidar: Ground Based Measuremen' 
AD-A223 207/2/GAR 051,096 PC A03/MF A01 


AD-A223 208/0/GAR 
Laboratory Evaluation of a Colorimetric Hydrazine Dosime- 


ter. 
AD-A223 208/0/GAR 050,715 PC A06/MF A01 
AD-A223 209/8/GAR 


Hardware Interface for a DeeCO Touch Screen Terminal in 
a Technician Maintenance ication. 
AD-A223 209/8/GAR 051,089 PC A03/MF A01 


AD-A223 210/6 


Silicon and Aluminum Complexes. 
AD-A223 210/6 050,737 Not available NTIS 


AD-A223 211/4/GAR 
Micromechanics of Size Effect in Failure Due to Distributed 


AD ADS 211/4/GAR 051,875 PC A23/MF A03 
AD-A223 212/2/GAR 
Production of NS(B2pi) from the S(3P) + N sub 3(X2pi) 


Reaction 

AD-A223 212/2/GAR 050,786 PC A02/MF A01 
AD-A223 213/0/GAR 

Publications/Patents/Presentations/Honors/Students 


Report. 

AD-A223 213/0/GAR 050,738 PC A02/MF A01 
AD-A223 214/8/GAR 

—— Decision Problems: a Structuring Language and 


Interactive 

AD-A223 214/8/GAR 050,309 PC A18/MF A03 
AD-A223 215/5/GAR 

Chemical Me Proliferation in the Middle East: What is 


the Proper Response. 
AD-A223 215/5/GAR 052,301 PC A03/MF A01 
wee 216/3 


Saas a Possible New Arsenic Antidote. 
AD ADeS 216/3 052,271 Not available NTIS 


AD-A223 217/1/GAR 


Diffusion of Penetrants in Polymers. 

AD-A223 217/1/GAR 050,833 PC A01/MF A01 
AD-A223 218/9/GAR 

Gordon Research Conference on Crystal Growth (1990). 

AD-A223 218/9/GAR 052,993 PC A02/MF A01 
AD-A223 219/7/GAR 


— for Automated Surface Modelling in Unigraphics. 
A223 219/7/GAR 050,624 PC A03/MF A01 
AD-A223 220/5/GAR 

Transistor Techi 


051,177 PC AOS/MF A01 


H Pee : 
AD-A223 220/5/GAR 
AD-A223 221/3/GAR 


Summary of Measurements of Permittivities and Permeabili- 
ties of Some Microwave Absorbing Materials. 


AD-A223 221/3/GAR 
AD-A223 222/1/GAR 

Medical Simulation Model to Compare SAMMS Inventory 

Policy with the Average Requisition Quantity Inventory 

AD A623 222/1/GAR 052,355 PC A06/MF A01 
AD-A223 223/9 


Response of Mouse Brain to a Si 
tion of the Monofunctional Sulfur 


AD Aas 298 223/9 


AD-A223 224/7 
Reexamination of the Polymerization of Pyridoxylated He- 
moglobin with G ; 
AD-A223 224/7 050,834 Not available NTIS 


OR-10 VOL. 90, No. 20 


052,979 PC A04/MF AO1 


le Subcutaneous Injec- 
justard, Butyl 2-Chlor- 


052,272 Not available NTIS 


AD-A223 225/4/GAR 
Career Decision-Making and the Military Family: Toward a 


Comprehensive Model. 
AD-A223 225/4/GAR 052,356 PC A08/MF A01 
AD-A223 226/2/GAR 


Human Factors and Safety een - ne Vision 


$ tems Flight Using Thermal Imagi 
A223 296/2/GAR 051 oe 28 PC 403/MF A01 


nae 227/0/GAR 


Advanced Ceramic Armor Materials. 
AD-A223 227/0/GAR 052,849 PC A04/MF A01 


AD-A223 228/8/GAR 


Anticipated Signal Levels for the ESA and RPA. 
AD-A223 228/8/GAR 053,050 PC A03/MF A01 


AD-A223 229/6/GAR 


Electrodynamics of the High Latitude lo 
AD-A223 229/6/GAR 7 050,542 


AD-A223 230/4/GAR 


Analysis of Seismic Data Collected Near the Eastern 
Kazakh and Nevada Test Site. 
AD-A223 230/4/GAR 052,439 PC A04/MF A01 


AD-A223 231/2/GAR 
Validation and lication * a ‘or Two-Scale of Sur- 


face Roughness teri el. 
AD-A223 231/2/GAR 051,101 PC A04/MF A01 
AD-A223 232/0/GAR 


Utility of Ada for 7 Modeling. 
AD-A223 232/0/GA 


AD-A223 233/8 


Cue Delivery and Demand in Conscious Pigs Subjected 
to Fixed-Volume Hemorrhage and Resuscitated with 7.5% 
NaCl in 6% Dextran. 
AD-A223 233/8 


AD-A223 234/6/GAR 


Structure-Affinity Study of the on of 4-Substituted Ana- 
—— of 1-(2, ee -Aminopropane at 5- 


(2) Serotonin Receptors. 
AD-A223 234/6/GAR 052,122 PC A02/MF A01 
AD-A223 235/3/GAR 


Radon Monitoring in Army Stand-Alone Housi 
AD-A223 235/3/GAR 051,498 PC 


AD-A223 236/1/GAR 


Composite Materials with Improved Properties in Compres- 
sion: Anionic Ring Opening Polymerization of 1-Silacyclo- 
pent-3-ene. Characterization of A mgeaaaaaag 3-ene) 
by 1H, 13C, and 29Si NMR Spectroscopy 

AD-A223 236/1/GAR 050,835 PC A02/MF A01 


AD-A223 238/7/GAR 


Future Role of the Army National Guard. 
AD-A223 238/7/GAR 052,387 PC A04/MF A01 


AD-A223 239/5/GAR 


Evaluation of Speech Recognizers for Use in Advanced 
Combat Helicopter Crew Station Research and Develop- 


ment. 
AD-A223 239/5/GAR 050,402 PC A0S/MF A01 
AD-A223 240/3/GAR 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Computer 
Simulation and Water Quality Assessment. Section 1. Cali- 
fornia Coastal Commission’s 1986 Certified Land Use Plan 


and gd Alternative. 
AD-A223 240/3/GAR 052,824 PC A23/MF A03 
AD-A223 241/1/GAR 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Computer 
Simulation and Water Quality Assessment. Section 2. 
ignal Landmark’s Proposed Secondary Alternative ‘The 


Lake Plan’. 
AD-A223 241/1/GAR 052,825 PC A11/MF A02 
AD-A223 242/9/GAR 


Three-Dimensional Structure of Boundary Layers in Transi- 


tion to Turbulence. 
AD-A223 242/9/GAR 052,886 PC A08/MF A0i 
AD-A223 243/7/GAR 


Arctic Environmental Drifting ot abe | Ae 1888 Report of Field 


ations and Results: August 
AD-A223 243/7/GAR 052,812 FRC AS ‘A07/MF A01 
AD-A223 244/5/GAR 


Advanced Communication Processing Techniques Held in 
Ruidoso, New Mexico on 14-17 May 1989. 
AD-A223 244/5/GAR 050,932 PC A21/MF A03 


AD-A223 245/2/GAR 


Integrated Optics Interdigitated-Electrode Switches. 
AD-A223 245/2/GAR 051,129 PC A04/MF A01 


AD-A223 246/0/GAR 
Present en System for Reserve Components (RC) 


is Inadequat 
AD-A223 246/0/GAR 052,388 PC A03/MF A01 
AD-A223 247/8/GAR 


Should Women be in the Field Artillery. 
AD-A223 247/8/GAR 052,357 PC A03/MF A01 


AD-A223 248/6/GAR 


Nineties and Beyond. 
AD-A223 248/6/GAR 


AD-A223 249/4/GAR 


Shining Path and the Future of Peru. 
AD-A223 249/4/GAR 050,615 PC A04/MF A01 


here. 
A03/MF A01 


050,995 PC A04/MF A01 


052,259 Not available NTIS 


Units. 
15/MF A02 


052,389 PC A03/MF A01 


AD-A223 250/2/GAR 


Close Air Su : Battle in the Fourth Dimensio 
AD-A223 250/2/GAR 052,390 PC A A03/MF A01 


AD-A223 251/0/GAR 


Performance of Basic Infantry Tasks. 
AD-A223 251/0/GAR 052,358 PC A04/MF A01 


AD-A223 252/8/GAR 
User Fees and Program Costs in Marine Corps Child Care 


Centers. 

AD-A223 252/8/GAR 052,359 PC A03/MF A01 
AD-A223 253/6/GAR 

AD-A223 253/6/GAR 
AD-A223 254/4/GAR 

—— Cocaine in Peru: The Role of American Foreign 


AD-ADS 229 264/4/GAR 050,604 PC A04/MF A01 
AD-A223 255/1/GAR 
Stibathiolanes: Synthesis, Solid State Structure, and Solu- 


tion Behavior. 
AD-A223 255/1/GAR 050,739 PC A03/MF A01 
AD-A223 256/9/GAR 


Synthesis, Structure, and Reactivity of a Zirconocene Com- 


plex of Cyclobutene. 
AD-A223 256/9/GAR 050,740 PC A03/MF A01 
AD-A223 257/7/GAR 


Formation of the Dihydrogenphosphide-Bis(tetraborane(8)) 
Anion. Protic Acid Behavior of hine-Tetraborane(8). 
AD-A223 257/7/GAR 787 PC AO1/MF A01 


AD-A223 258/5/GAR 
Formulation of Manipulator Jacobian Using the Velocity 


Similarity Principle 
AD-A223 258/ /GAR 051,840 PC A01/MF A01 


AD-A223 259/3/GAR 


AD.Az23 250/5/GAR 


AD-A223 260/1/GAR 


Family Adaptation: Second Annual in Process Ri 
AD-A223 260/1/GAR 052,401 PC 03 / MF A01 


AD-A223 261/9/GAR 
Gallium Arsenide Pilot Line for High Performance Compo- 


nents. 
AD-A223 261/9/GAR 050,954 PC A04/MF A01 
AD-A223 262/7/GAR 


Real-Time Ada Problem Solution 
AD-A223 262/7/GAR 


AD-A223 263/5/GAR 


Los Angeles and Long Beach Harbors Model Enhancement 
Program: Tidal Circulation Prototype Data Collection Effort. 
Volume 2. Appendixes D through I. 

AD-A223 263/5/GAR 052,783 PC A06/MF A01 


AD-A223 264/3/GAR 
individual Differences in Learning from an Intelligent Dis- 


covery World: Smithtown. 
AD-A223 264/3/GAR 050,583 PC A03/MF A01 
AD-A223 265/0/GAR 
Army Family Policies and Practices: A Summary of Regula- 
tions, —— Pamphlets, and Circulars That Impact on 
AD-A223 265/0/GAR 052,402 PC A04/MF A01 
AD-A223 266/8/GAR 
Qualification pone of the Combat Talon II Video Display 


Unit Contai 
AD-A223 266/8/GAR 052,360 PC A03/MF A01 
AD-A223 267/6 
Electrochimica Acta: The Journal of the International Socie- 
¥. LS Electrochemistry. Volume 34, Number 12, December 
AD-A223 267/6 050,788 Not available NTIS 
AD-A223 268/4/GAR 


Nonlinear Probing of Rocks and Soils. 
AD-A223 268/4/GAR 051,090 PC A05/MF A01 


AD-D014 564/9 


Semi-Automatic Direction Finding Set. 
PAT-APPL-7-446 262/GAR 


050,836 PC A06/MF A01 


052,404 PC A03/MF A01 


Study. 
050,996 PC A06/MF A01 


053,302 

PC NO3/MF A01 
AD-D014 565/6 

—— Composite Preform and Process for Prndunten 

PAT-APPL-7-343 106/GAR 051,936 
PC NO3/MF A01 
AD-P005 922/0/GAR 

Al-Li Alloys Developed by Pechiney. 

AD-P005 922/0/GAR ” "031,994 PC A03/MF A01 
AD-P005 923/8/GAR 


Microstructure and Properties of Aluminum-Lithium Alloys. 
AD-P005 923/8/GAR 051,995 PC A03/MF A01 


AD-P005 924/6/GAR 


of Al-Li Alloys. 
AD Po0s 924/676 924/6/GAR 051,996 PC A03/MF A01 
AD-P005 925/3/GAR 


Corrosion and Stress Corrosion of Aluminum-Lithium Alloys. 
AD-P005 925/3/GAR 051,943 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-P005 926/1/GAR 
Investigation on Sheet Material of 8090 and 2091 Alumi- 


num-Lithium Alloy. 

AD-P005 926/1/GAR 051,997 PC A03/MF A01 
AD-P005 927/9/GAR 

Aluminum Lithium Alloys for Navy Aircraft. 

AD-P005 927/9/GAR 050,387 PC A02/MF A01 


AD-P005 928/7/GAR 
Fatigue, Fracture Mechanics one Corrosion Properties of 


Some Aluminum-Lithium Al 

AD-P005 928/7/GAR * 051,998 PC A03/MF A01 
AD-P005 929/5/GAR 

Fatigue and Fracture Behavior of a PM Al-Li Alloy. 

AD-P005 929/5/GAR 051,999 PC ‘A03/MF AO1 
AD-P005 930/3/GAR 

Fabrication of Test-Articles from Al-Li 2091 for Fokker 100. 

AD-P005 930/3/GAR 050,388 PC A03/MF A01 
AD-P005 931/1/GAR 

Fabrication Characteristics of 8090 Alloy. 

AD-P005 931/1/GAR 052,000 PC A02/MF A01 
AD-P005 932/9/GAR 

Superplastic Performance and Properties of the Lital Alloys. 

AD-P005 932/9/GAR 052,001 PC A02/MF A01 
AD-P005 933/7/GAR 

Point of View of a Civil Aircraft Manufacturer on Al-Li Alloy. 

AD-P005 933/7/GAR 050,389 PC A01/MF A01 
AD-P005 934/5/GAR 

Uses and Properties of Al-Li on the New EH101 Helicopter. 

AD-P005 934/5/GAR 050,390 PC A03/MF A01 
AD-P005 935/2/GAR 

Aluminum-Lithium: Application of Plate and Sheet to Fighter 

Aircraft. 


AD-P005 935/2/GAR 050,391 PC A03/MF A01 
AD-P005 936/0/GAR 


Current Status of the Application of Conventional Alumi- 
num-Lithium Alloys and the Potential for Future Develop- 


ments. 

AD-P005 936/0/GAR 052,002 PC A02/MF A01 
AD-P005 937/8/GAR 

High Performance Powder Metallurgy Aluminum Alloys - an 

Overview. 


AD-P005 937/8/GAR 052,003 PC A03/MF A01 
AD-P005 938/6/GAR 
Microstructure/Mechanical Property Relations in a Me- 


chanically Alloyed Aluminum. 
AD-P005 938/6/GAR 052,004 PC A03/MF A01 


AD-P005 939/4/GAR 
Short Fibre and Particulate Reinforced Metal Matrix Com- 


posites. 

AD-P005 939/4/GAR 051,912 PC A03/MF A01 
AD-P005 940/2/GAR 

Metal Matrix Composites - a Promising Alternative to Con- 


ventional Alloys. 

AD-P005 940/2/GAR 051,913 PC A03/MF A01 
AD-P005 941/0/GAR 

Magnesium Alloy Technology for Soaume Applications. 

AD-P005 941/0/GAR 052,005 PC A03/MF A01 
ADL-62290-65 

Refinement of a Model to Predict the Chemical Permeation 


of Protective Clothing Materials. 
PB90-252610/GAR 050,635 PC A09/MF A02 


AERE-M-3698 
Mathematical Modelling of Intergranular Attack in Stainless 


Steels: A Preliminary Si 
N90-21160/8/GAR 051,950 PC A03/MF A01 
AERE-R-13198 
Titanium Aluminides: Processing, Properties and Potential. 
N90-21158/2/GAR 052,023 PC A05/MF A01 
AERE-R-13273 
Acoustic Characterisation of an Aluminium Silicon Carbide 
Metal Matrix Composite. 
N90-21121/0/GAI 051,923 PC A03/MF A01 
AERE-R-13362 
Grain Boundary Precipitation in Ni3Al Based Alloys. 
N90-21161/6/GAR 052,024 PC A03/MF A01 
AERE-R-13401 
of Weld Quality Using Ultrasonics. 
051,797 PC A03/MF A01 


On-Line Assessment 
N90-21398/4/GAR 
AERE-R-13418 


Stem Si of ing 
tre Senetineton of AISI 304 Stainless Steel. 


Grain Boundary Chemistry During 


NSO21 157/4/GAR 
AERE-R-13425 
pny J of Amorphous Silica Coatings for High Tempera- 


e Service. 
N9O-21 179/8/GAR 051,951 PC A03/MF A01 
AERE-R-13438 
Some Recent lications of Laser Ultrasound to the Char- 


acterisation of Materials. 

N90-21374/5/GAR 051,838 PC A03/MF A01 
AERE-R-13531 

Current Fluctuations Associated with Localised Corrosion: 

Mechanistic Studies of the Early by oe of Pitting and 
Stress Corrosion Cracking of Stainless Stee 
N90-21159/0/GAR 051,949 PC A03/MF A01 


AERE-R-13566 


Effects of Titanium on Some Surface Properties of Nitride 
Ceramics. 


051,948 PC A03/MF A01 


N90-21178/0/GAR 
AERO-ASTRONAUTICS-242-PT-3 


Optimal Trajectories for the Aeroassisted Flight Experiment. 
Part 3: Formulation, Results, and Analysis. 
N90-21051/9/GAR 053,244 PC A04/MF A01 


AFGL-TR-89-0071 


Anticipated Signal Levels for the ESA and RPA. 
AD-A223 228/8/GAR 053,050 PC A03/MF AO1 


AFGL-TR-89-0311 


lonospheric Heating with Oblique Waves. ae 2. Appli- 
cations to High-Frequency Radio Propagatio 
AD-A223 111/6/GAR 050,540 PC A03/MF A01 


AFHRL-TP-89-57 
Individual Differences in ‘eee: from an Intelligent Dis- 


covery World: Smithtown. 
AD-A223 264/3/GAR 050,583 PC A03/MF A01 
AFHRL-TP-89-73 


Prototypes of Cognitive Measures for Air Force Officers: 


Test Development and Item Banki 8, 
AD-A222 670/2/GAR 052,309 PC A03/MF A01 


AFHRL-TP-89-98 


Advanced On-the-Job Training System: Transition Plan. 
AD-A222 683/5/GAR 052,311 PC A08/MF A01 


AFHRL-TP-89-99 
Advanced On-the-Job Training System: System Administra- 


tor User’s Guide. 
AD-A222 668/6/GAR 052,308 PC A03/MF A01 
AFHRL-TP-90-15 


Training Systems for Maintenance (TRANSFORM) System 
Overview. 


AD-A222 981/3/GAR 052,341 PC A03/MF A01 
AFHRL-TP-90-18 


CREW CHIEF: A Model of a Maintenance Technician 
AD-A222 669/4/GAR 052,397 PC 0g MF A01 


AFHRL-TP-90-28 
Powe Systems for Maintenance (TRANSFORM) User’s 


AD-A222 982/1/GAR 052,342 PC A09/MF A01 
AFHRL-TR-89-51 
Effects of Field-of-View Sizes on Pop-Up Weapons Deliv- 


Ab.A223 018/3/GAR 050,622 PC A03/MF A01 
AFHRL-TR-89-92(I) 
Advanced On-The-Job a System: User’s Handbook 


(Sections 1-6). Volume 
AD-A222 977/1/GAR 052,337 PC A04/MF A01 
AFHRL-TR-89-92(I!) 


Advanced On-The-Job Training System: User’s Handbook 
(Sections 7-9). Volume 2. 
052,338 PC A09/MF A01 


051,896 PC A03/MF A01 


AD-A222 978/9/GAR 
AFHRL-TR-89-92(II1) 
Advanced On-The-Job Training System: User’s Handbook 


(Sections 10-11). Volume 3. 
AD-A222 979/7/GAR 052,339 PC A12/MF A02 
AFHRL-TR-89-92(IV) 


Advanced On-The-Job Training System: User’s Handbook 


(Sections 12-13). Volume 4. 
AD-A222 980/5/GAR 052,340 PC A04/MF A01 
AFIF/GA/ENY/90J-1 


Trajectory Optimization of a Bimodal Nuclear Powered 


cecraft to Mars. 
AD-A222 974/8/GAR 053,242 PC A08/MF A01 
AFIT/CI/CIA-90-011D 


Cognitive Requirements for Aircraft Navigation. 
AD-A222 736/1/GAR 052,316 PC A06/MF A01 


AFIT/CI/CIA-90-012D 
Applied — Modules for Use in a Linear Algebra 


Service rse. 

AD-A222 814/6/GAR 052,048 PC A13/MF A02 
AFIT/CI/CIA-90-013D 

Conjugate Gradient Methods for Constrained Least Squares 


Problems. 
AD-A222 706/4/GAR 052,046 PC A07/MF A01 
AFIT/CI/CIA-90-14D 


Analysis of the Morality of Intention in Nuclear Deterrence, 
with Special Reference to Final Retaliation. 
AD-A222 692/6/GAR 052,393 PC A11/MF A02 


AFIT/CI/CIA-90-023 
Entrepreneurial Women in Public Relations: Why Open Col- 


lars. 

AD-A222 878/1/GAR 050,702 PC A09/MF A01 
AFIT/CI/CIA-90-024 

Country Store to Commercial Banker: The Evolution of the 


Texas Banking Industry. 
AD-A222 879/9/GAR 050,665 PC A06/MF A01 
AFIT/CI/CIA-90-025 


Flow Cytometric a Determination of Oral Premalignant 


and Malignant Lesions. 
AD-A222 836/9/GAR — 052,139 PC A07/MF A01 
AFIT/CI/CIA-90-026 


aoe (og Assessment of Pilot Workload in an 


Applied Setti ing, 
AD-A222 707/2/GAR 052,313 PC AO7/MF AO1 
AFIT/CI/CIA-90-027 


Work Satisfaction Issues among Prior United States Air 
Force Certified Registered Nurse Anesthetists. 


AFOSR-TR-90-0591 


AD-A222 737/9/GAR 
AFIT/CI/CIA-90-028 


Development, pay and Assessment of a Taxonomy 

for Characterizing International Environmental Problems. 

AD-A222 815/3/GAR 051,736 PC A13/MF A02 
AFIT/CI/CIA-90-029 


051,781 PC A07/MF A01 


Policies in Federal Procur: 
052,322 PC A08/ MF A01 


Domestic Preference 

AD-A222 835/1/GAR 
AFIT/CI/CIA-90-030 

Interaction of Electromagnetic Signals with Particulate 

AD-A222 804/7/GAR 051,098 PC A0S/MF A01 
AFIT/DS/ENP/90-1 

Se oe Sa 

AD-A222 953/2/GAR 052,990 PC A09/MF A01 
AFIT/DS/ENY/90-02 

ae Structural/Control Design via Multiobjective Opti- 


AD-A25 088/6/GAR 053,246 PC A05/MF A01 
AFIT/DS/ENY/90-3 

Pee Solutions for a Cylindrical Laser Diffuser Flow- 

AD-A223 025/8/GAR 052,919 PC A17/MF A03 
AFIT/GA/ENY/90J-02 


Jay 2 pagal 
lar Groove Wick Structure. 
AD-A222 952/4/GAR 050,636 PC AO5/MF A01 


AFIT/GAE/ENY/89D-28 
Dynamic Structural Analysis Using Boundary Element Tech- 


niques. 

AD-A222 943/3/GAR 051,126 PC A04/MF A01 
AFIT/GAE/ENY/89D-30 

Robustness Evaluation of = and H(Infinity) Control Theory 


as Applied to a Ti 
AD-Ag22 795/7/GAR 050,401 PC A06/MF A01 
AFIT/GCS/ENG/90J-02 
System in Software Engi ing Using Structured 
Analysis and in Technique DT). 
AD-A223 022/5/GAR 050,973 PC A11/MF A02 
AFIT/GE/ENG/90J-01 


New Land Battle for the Theater War Exer 
AD-A223 087/8/GAR 052,382 PC ‘A06/MF A01 


AFIT/GE/ENG/90J-2 


Direct-Sequence Spread Spectrum System. 
AD-A223 021/7/GAR 050,928 PC A08/MF A01 


AFOSR-TR-90-0503 
Micromechanics of Size Effect in Failure Due to Distributed 


AD Aas 211/4/GAR 051,875 PC A23/MF A03 
AFOSR-TR-90-0527 
-Oriented, Multichannel, Direct-Current, Supercon- 
Interference 


ducting Quantum Int 
AD-A222 636/3/GAR 051,112 PC A04/MF A01 


pap anion 


a Comprehensive Magnetohydrodynamic 
Model of Solent Terrestrial Interaction. 
AD-A222 612/4/GAR 050,534 PC A06/MF A01 


AFOSR-TR-90-0538 
Neutral and lon 
Millstone Hill Duri 
AD-A222 944/1/GAR 050,538 

AFOSR-TR-90-0547 
Growth and Deformation Mechanisms of Refractory Alloy 


Materials. 
AD-A222 853/4/GAR 051,989 PC A04/MF A01 
AFOSR-TR-90-0555 


Particle Simulation of Hypersonic Flow. 
AD-A222 704/9/GAR 050,336 PC A04/MF A01 


AFOSR-TR-90-0563 
Role of Interfaces and Interphases in the Evolution Me- 


chanics of Material 
AD-A222 702/3/GA\ 051,904 PC A03/MF A01 
AFOSR-TR-90-0565 


DOD-University Research Instrumentation Program, FY 


1986/FY 1987. 
AD-A222 578/7/GAR 051,123 PC A02/MF A01 
AFOSR-TR-90-0572 


Effect of Nonlinearities on Flexible Structures. 
AD-A222 705/6/GAR 053,033 PC A04/MF A01 


AFOSR-TR-90-0580 
Se ee See eee 


AD-A222 852/6/GAR 052,097 PC A03/MF A01 
AFOSR-TR-90-0582 


DURIP - Instrumentation for Laser Switched Power LINAC. 
AD-A222 629/8/GAR 053,047 PC A03/MF A01 


AFOSR-TR-90-0583 
pram Interactions and Properties with Many-Body 
AD-A222 631/4/GAR 050,761 PC A03/MF A01 
AFOSR-TR-90-0591 
Direct Solutions of Kolmogorov’s Equations by Stochastic 


Flows. 
AD-A222 864/1/GAR 052,099 PC A03/MF A01 


October 15,1990 OR-11 


Changes in the F Region Over 
the nate Transition Study. 
PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AFOSR-TR-90-0597 


a R tation and the Malliavin Calculus. 
AD- 576/1/GAR 052,087 PC A02/MF A01 
AFOSR-TR-90-0644 


Support for the Fi 

Conference Held in 

1989. 

AD-A222 881/5/GAR 
AFOSR-TR-90-0648 

Dichotomies for Certain Product Measures and Stable Proc- 


AD-A222 568/8/GAR 052,085 PC A03/MF A01 
AFOSR-TR-90-0651 

Basis for ‘Peaks Over Threshold’ Modeling. 

AD-A222 571/2/GAR 052,086 PC A03/MF A01 
AFOSR-TR-90-0652 

Prediction Theory of Two-Parameter Stationary Random 


Fields. 
AD-A222 770/0/GAR 052,094 PC A03/MF A01 
AFOSR-TR-90-0654 


-Second Annual Gaseous Electronics 
‘alo Alto, California on 16-20 October 


052,940 PC A10/MF A02 


Stable Markov Processes. 

AD-A222 863/3/GAR 
AFOSR-TR-90-0707 

United States Air Force Research Initiation Program for 


1988. Volume 1 
051,805 PC A99/MF E09 


052,098 PC A03/MF A01 


AD-A223 123/1/GAR 
AFOSR-TR-90-0708 
United States Air Force Research Initiation Program for 


1988. Volume 2. 
AD-A223 124/9/GAR 051,806 PC A99/MF A04 
AFOSR-TR-90-0709 


United States i Force Research Initiation Program for 


1988. Volume 
AD-A223 12S/6/GAR 051,807 PC A99/MF E09 
AFOSR-TR-90-0710 


United States Air Force Research Initiation Program for 


1988. Volume 4. 
AD-A223 126/4/GAR 051,808 PC A99/MF E09 
AFOSR-TR-90-0728 


Three-Dimensional Structure of Boundary Layers in Transi- 


tion to Turbulence. 
AD-A223 242/9/GAR 052,886 PC A08/MF A01 
AFPEA-90-R-02 


a Testing of the Combat TALON Ii Video Display 
init Container. 


AD-AZ22 610/8/GAR 052,304 PC A03/MF A01 
Qualification Testing of the Combat Talon I Video Display 


Unit Container. 

AD-A223 266/8/GAR 052,360 PC A03/MF A01 

AFWAL-TR-87-2042-VOL.6 
Production of jet fuels from coal derived liquids. Volume 6, 
Preliminary analysis of upgrading alternatives for the Great 
Plains liquid by-product streams: Interim report, March 
1987--February 1988. 
DE90011005/GAR 051,248 PC A14 


AGES-90-41 


Government Intervention in Pakistan’s Cotton 
PB90-246836/GAR 050,434 


AGES-90-44 
Trade and Development: Impact of Foreign Aid on U.S. Ag- 


riculture. 

PB90-247990/GAR 050,439 PC A04/MF A01 
AGES-90-48 

U.S. Sheep Industry. 
PB90-248006/GAR 
AGES-90-49 

USDA/ERS Computable General Equilibrium (CGE) Model 


of the United States. 
PB90-247958/GAR 050,679 PC A0S/MF A01 
AIAA-90-0978 


ees Aeroelasticity History, Status and Future in 


N90.21047/7/GAR 050,364 PC A03/MF A01 
AIP-62 


—- Architectures for Cognition. 
A222 909/4/GAR 050,618 PC A03/MF A01 
AMSMI/TR-RD-GC-89-23 


Sector. 
PC A04/MF A01 


050,440 PC A04/MF A01 


lor Critical V. 


Disturbance Absorption for ariables. 
AD-A222 597/7/GAR 051,051 PC A03/MF A01 
ANALYTICAL CASE STUDIES-4 


Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 050,686 MF A01 


ANL/APS-TM-5 
Proceedings of the impedance and bunch instability work- 
DE90010201/GAR 053,075 PC A12/MF A02 
ANL/EAIS/TM-10 
Introduction to the Argonne Utility Simulation (ARGUS) 


model. 
DE90010304/GAR 051,233 PC AQS/MF A01 


D500 103087 CAR : 


"eauemaieenaee 101 


yond downe” propery 10 erty, 105-107 East 
OR-12 


051,306 PC A05/MF A01 


and certification report for the Lans- 
East Stratford Avenue, Lans- 
August 1988-June 1989. 


VOL. 90, No. 20 


DE90010909/GAR 
ANL/ESH/TS-90/103 


Volume estimate of radium-contaminated soil in a section 
of Barrows Field Park, Glen Ridge, New Jersey, November- 


December 1989. 
DE90011137/GAR 051,527 PC A0S/MF A01 
ANL/FPP/TM-246 
International Thermonuciear Experimental Reactor (ITER) 
divertor plate performance and lifetime considerations. 
DE90010277/GAR 052,608 PC A03/MF A01 


ANL/FPP/TM-247 
Neoclassical effects on rf current driv 
DE90010302/GAR 052, 610 PC A03/MF A01 
ANL-HEP-CP-89-120 
a tests of proton spin models. 
90010545/GAR 053,088 
ANL-HEP-CP-90-05 
Wakefield calculations on parallel computers. 
DE90009712/GAR 053,059 PC A02/MF A01 
ANL-HEP-CP-90-07 
im maps lormed al 
Beeoot OE8s GAR eas 10095 092 PC A02/MF A01 
ANL-HEP-CP-90-33 
Rad-hard electronics development program for SSC liquid- 


calorimeters. 

DE90011107/GAR 053,124 PC A02/MF A01 
ANL-HEP-CP-90-34 

Radiation tolerance implications for the mechanica! design 

of a scintillator calorimeter for the SSC. 

DE90011112/GAR 052,642 PC A02/MF A01 
ANL/NDM-115 

Evaluated neutronic file for indium. 

DE90010753/GAR 53,108 PC A03/MF A01 
ANL/TM-475 

CERC report: Results of the CERC Project with recommen- 

dations for ANL institutional strategies in advanced scientif- 


Be0008236/GAR 050,998 PC A0S/MF A01 
ANL-TRANS-89-52 

Circumfluous motion of a conductive liquid around solid ob- 

jects in a magnetic field. (Obtekaniye tel provodyashchey 


zhidkostyu v magnitnom pole). 
DE90011335/GAR 052,896 PC A03/MF A01 


ANL-89/35 
Practical superconductor a for electrical power 


lications. Annual report for FY 1989. 
90010262/GAR 052,998 PC A0S/MF A01 


ANL-90/7 
Surveillance of Site A and Plot M report for 198: 
DES0010303/GAR 051,507 PC AGS/MF A01 
ANL-90/11 
Chemical Technology Division annual technical report 1989. 
DE90008242/GAR 050,842 PC A11/MF A01 
AR-005-750 
Preparation, Characterization and Cookoff Behavior of 
Booster Wing Resa Prepared from RDX and Acrylic or 


051,521 PC A15/MF A02 


PC A03/MF A01 


Ethylene-Vinyl Acetate Dispersions. 
N90-21203/6/GAR 052,848 PC A03/MF A01 


ARB-R-90/439 
Inhalation Toxicology of Combined Acid and Soot Particles. 
PB90-245069/GAR 051,468 PC A04/MF A01 
ARB-R-90/440 
Acid Air Pollutant Mixtures: Respiratory System Responses 


and Effects of Exercise. 
PBS90-245077/GAR 051,440 PC A07/MF A01 
ARE-TR90301 
Deck Wetness and Extreme Motions Experiments: An in- 
vestigation into Establishing Reliable Statistics for Rare 


Events. 

AD-A223 002/7/GAR 052,789 PC A03/MF A01 
ARI-RN-90-07 

Early MPT Estimation Methods: An Evaluation of the LHX 


Test-Bed Research ram. Volumes 1 and 2. 
AD-A223 076/1/GAR 052,348 PC A17/MF A02 


ARI-RN-90-17 
Career Decision-Making and the Military Family: Toward a 


Comprehensive Model. 

AD-A223 225/4/GAR 052,356 PC A08/MF A01 
ARI-RN-90-20 

Family Adaptation: Second Annual in Process Review 

AD-A223 260/1/GAR 052,401 PC {A03/MF A01 
ARI-RN-90-22 

Army Family Policies and Practices: A Summary of Regula- 

tions, Letters, Pamphlets, and Circulars That Impact on 


Army Families. 

AD-A223 265/0/GAR 052,402 PC A04/MF A01 
ARI-RP-90-16 

ARI Recruit Experience Tracking oe Descriptive Statis- 

tics of NPS (Active) Army Soldiers (1989). 

AD-A223 049/8/GAR 052,345 PC A13/MF A02 
ARI-RR-1560 


Tank Gunnery: Transfer of Training from TopGun to the 


Conduct-of-Fire Trainer. 
AD-A223 165/2/GAR 052,858 PC A03/MF A01 
ARL-MAT-R-122 
Statistical Treatment of Slow Strain Rate Data for Assess- 
Sor of Hydrogen Embrittlement in Low Alloy High Strength 
eel 


AD-A222 732/0/GAR 
ARL-STRUC-TM-526 


Version 1.0, Program Users Guide. 
050,335 PC A03/MF A01 


051,939 PC A03/MF A01 


Arlsuper 
AD-A222 693/4/GAR 


ARL-SYS-TM-128 


Perspective Transformation for Wide-View S 
AD-A222 694/2/GAR 051,072 


ARO-19652.10-EG 


Asymptotic Theory for the Periodic Turbulent Boundary 
Layer in Zero Mean-Pressure Gradient. 
AD-A222 832/8/GAR 052,880 PC A03/MF A01 


ARO-19652.11-EG 
—— Study of a Periodic Turbulent Boundary Layer 
in 


‘ero Mean Pressure Gradient. 
AD-A222 833/6/GAR 052,881 PC A03/MF A01 
ARO-21070.1-GS 


Nonlinear Probing of Rocks and Soils. 
AD-A223 268/4/GAR 051,090 PC A05/MF A01 


ARO-21527.22-CH 


Elastomers and Other Organic Composites. 
AD-A222 772/6/GAR 051,953 PC A02/MF A01 


ARO-21656.10-EL 
Transient A: yt Distortion and Coupling in Multilayer Multi- 
Microstrips. 


conducto 
AD-A222 989/6/GAR 051,159 PC A09/MF A02 
ARO-22000.13-LS 


Neural Network for Feature Extraction. 
AD-A223 059/7/GAR 051,081 PC A02/MF A01 


ARO-22360.4-EG-S 


Rotating Flow in Radial Turbomachinery. 
AD-A222 885/6/GAR 052,882 


ARO-22381.19-CH 


Formation of the Seer pe oe al 0 arom ia 
Anion. Protic Acid Behavior of Phosphine-Tetraborane(8). 
AD-A223 257/7/GAR 050,787 PC A01/MF A01 


ARO-22469.16-LS 
Survival of Microorganisms and Bacterial Predation and 


Competition in Nature. 
AD-A222 771/8/GAR 052,181 PC A02/MF A01 
ARO-22983.16-CH 


pee iy Bounds in Dirac-Fock Basis Set Expansion Cal- 
culat 
050,771 PC A02/MF A01 


Scenes. 
A03/MF A01 


PC A03/MF A01 


AD-A222 792/4/GAR 
ARO-23026.7-EL 
Sas Spectrum Communications in Non-Gaussian Chan- 


AD A222 886/4/GAR 050,926 PC A02/MF A01 
ARO-23206.7-EL 


High-Pressure Moessbauer Study of SnSe. 
-A222 773/4/GAR 052,985 


ARO-23220.1-EL 


Electron-Phonon Interaction and transport in Artificially 
Made Semiconductor Microstructures. 
AD-A223 061/3/GAR 052,992 PC A03/MF A01 


ARO-23328.11-GS 


Wave Propagation in Porous Media as a Fluid Saturation. 
AD-A222 844/3/GAR 050,876 PC A02/MF A01 


ARO-23421.12-MS 


Effect of Interfacial Characteristics on the Mechanical Per- 
formance of Ceramic-Ceramic Composites. 
AD-A223 031/6/GAR 051,910 PC A02/MF A01 


ARO-23542.3-LS-S 


Semi-Synthetic G- 
AD-A222 825/2/GA 


ARO-23654.29-PH 
Infrared Study of (H,Be)-, (D,Be) and (Li,Be)- Acceptor 


Complexes in Silicon. 
AD-A222 829/4/GAR 050,775 PC A03/MF A01 
ARO-23781.4-CH-F 


Diffusion of Penetrants in Po! 
AD-A223 217/1/GAR 


ARO-23787.1-EL-F 


Integrated Optics Interdigitated-Electrode Switches. 
AD-A223 245/2/GAR 051,129 PC A04/MF A01 


ARO-23794.1-MS-F 
Army Science and Technology Fellowship: Physics of Mate- 


rials. 
AD-A223 053/0/GAR 051,901 PC A01/MF AO1 
ARO-23906.4-EL 


+ rn of Deep Levels at InGaAs(P)/InP Heterojunc- 


AD-Az22 890/6/GAR 051,173 PC A04/MF A01 
ARO-23910.13-CH 


Shocked Molecular Solids: Vibrational Up Pumping, Defect 
Hot Spot Formation, and the Onset of Chemistry. 
AD-A222 793/2/GAR 050,772 PC A03/MF A01 


ARO-23926.2-MS 
Molecular Dynamics of Physical Aging Processes in Poly- 


mer Glasses ( iment and Theory). 
AD-A222 848/4/GAR 050,818 PC A01/MF A01 


ARO-23967.5-CH 


Development of Microencapsulation Techniq 
AD-A223 032/4/GAR 050,823 


“PC A02/MF A01 


nt Hydrolase. 
052,158 PC A03/MF A01 


050,833 PC A01/MF A01 


PC A A01/MF AO1 





NTIS ORDER/REPORT NUMBER INDEX 


ARO-24150.4-MS-A 


Corrosion Protection of Metal Matrix Composites. 
AD-A222 951/6/GAR 051,940 PC A06/MF A01 


ARO-24623.49-EG-UIR 
Computation of Emissions from Exhaust Gas Composition 


Measurements. 
AD-A223 046/4/GAR 050,879 PC A03/MF A01 
ARO-24635.250-MA-UIR 


Dual Ascent Methods for yee with pace Convex 


Costs and Linear Constraints: A U oo 
AD-A222 834/4/GAR 052,077 A03/MF A01 
ARO-24635.251-MA-UIR 
Distributed Computation for Linear Programming Problems 
Condition. 


Satisfying a Certain Diagonal Dominance 
AD-A222 831/0/GAR 052,076 PC ‘A03/MF A01 


ARO-24647.15-EG 
Formulation of Manipulator Jacobian Using the Velocity 


Similarity Principle. 
AD-A223 258/5/GAR 051,840 PC A01/MF A01 
ARO-24649.9-EL-S 


Novel Communication Network Simulator. 
AD-A223 045/6/GAR 050,930 


ARO-24649.10-EL-S 


ic Jamming of Network: 
AD-A223 044/9/GAR 


ARO-24674.9-MS 


Metallurgical Processes in Multi-Component Rare Earth- 
Transition Metal Permanent Magnet Alloys. 
AD-A222 891/4/GAR 051,990 PC A02/MF A01 


ARO-24713.6-GS 
ppseny ca Enhancement by Randomly Distributed Very 


Large Partic 
AD-A222 790/8/GAR 052,916 PC A02/MF A01 
ARO-24713.7-GS 


Experimental and Theoretical Studies on — Backs- 
cattering from Scatterers and Rough Surfa 
AD-A222 789/0/GAR 052,915 °C A03/MF A01 


ARO-24713.8-GS 


Diffusion of Light in Turbid Mat 
AD-A222 780/9/GAR 


ARO-24788.2-EG 
Prediction of Unsteady Transonic Flow around Missile Con- 


rations. 
AD-A222 846/8/GAR 052,405 PC A03/MF A01 
ARO-24845.5-MS 


Resonant-Tunneling Theory of Imaging eee cues Metal 
Surfaces by pore rt | Tunneling Micr 
AD-A222 845/0/GAI 050,777 A02/MF A01 


ARO-24902.2-EL-A 
BDM-KAT; Report of Research Results. 

AD-A223 035/7/GAR 051,080 PC A08/MF A01 
ARO-24941.16-MA-SDI 
Toeplitz Matrices: Al 
AD-A223 174/4/GAI 

ARO-24962.13-MA 


Nonlinear Real-Time Signal Processii 
AD-A222 889/8/GAR 


ARO-25122.5-MA 


Eigenvectors of the S Matrix and Their eg 0 with Line 
Dislocations and Forces in Anisotropic Elastic Sol 
AD-A222 842/7/GAR 053,035 PC A3/ MF A01 


ARO-25280.6-CH 


Transition-Metal Derivatives of Phosphinophosphazenes: 

Ray Crystal Structures of NOPSCMPRPPHO. 
N3P3CI4PhPPh2.Cr(CO)5, and 
N3P3CI4PhPPh2.Ru3(CO)11. 

AD-A222 791/6/GAR 050,726 PC A02/MF A01 


ARO-25347.1-MA 
Survival Probability Function of a Target Moving along a 
Straight Line in ry Bane Field of Obscuring Elements. 
AD-A222 839/3/GAR 052,095 PC A03/MF A01 


ARO-25669.11-CH 
Binding and Transport of Fluorescent Probes in Surfactant 


Bilay 
AD-A222 841/9/GAR 050,776 PC A03/MF A01 
ARO-25836.5-MA 


Quantiles of Sums and Expected Values of Ordered Sums. 
AD-A222 843/5/GAR 052,096 PC A02/MF A01 


ARO-26169.1-MS-A 


namic Properties of Porou 
AD-A222 850/0/GAR 


ARO-26238.5-CH 
Photon-Induced Desorption of CO Chemisorbed on the Oxi- 


dized Ni(111) Surface. 
AD-A222 774/2/GAR 050,770 PC A02/MF A01 
ARO-26301.1-EL-S 


Studies of ECCM Improvements for Frequency-Hopping 


CPFSK Systems. 
AD-A222 995/3/GAR 051,092 PC A07/MF A01 
ARO-26391.2-MA 


Relaxed and Stabilized Incomplete Factorizations for Non- 


Self-Adjoint Linear Systems. 
AD-A222 788/2/GAR 052,047 PC A03/MF A01 
ARO-26396.1-PH-CF 


Surface Science. Volume 228, Numbers 1-3, April (1) 1990. 
Proceedings of the International Conference (4th) on Modu- 


” PC A02/MF A01 


S. 
050,929 PC A03/MF A01 


erial. 
052,914 PC A02/MF A01 


bra and — ms. 
52,054 PC A07/MF A01 


ocessing. 
051,076 PC A01/MF A01 


is BAC. 
051,873 PC A03/MF A01 


lated Semiconductor Structures Held in Ann Arbor, Michi- 


gan. on 17-21 July 1989. 
D-A222 783/3 051,172 Not available NTIS 
ARO-26614.2-MS-CF 


International Conference on Low-Energy Dislocation Struc- 
= Held in Charlottesville, Virginia on August 13-17, 


1989. 

AD-A222 887/2/GAR 052,988 PC A02/MF A01 
ARO-26634.1-EL-CF 

Advanced Communication Processing Techniques Held in 

Ruidoso, New Mexico on 14-17 May 1989. 

AD-A223 244/5/GAR 050,932 PC A21/MF A03 


051, 992 PC A03/MF A01 


ee 
h Current Metal lon Impiantatio: 
A223 098/5/GAR 

samara: 1-MA-CF 

aaa Diagnostics, Computing and Graphics in Sta- 

AD-Az22 888/0/GAR 052,100 PC A03/MF A01 
ARO-26987.1-GS 

St -State Model of Wind-Blown Sand bye 

AD- 775/9/GAR 052,585 PC A03/MF A01 
ARO-27017.1-MS-A 

Advanced Ceramic Armor Materials. 

AD-A223 227/0/GAR 052,849 PC A04/MF A01 
ARO-27332.1-EL-CF 

Gordon Research Conference on Crystal Growth (1990). 

AD-A223 218/9/GAR 052,993 PC A02/MF A01 
ARO-27514.1-CH 

High Pulse E Flashlamp Pumpable Laser oe. 

A223 075/3/GAR 052,922 PC A03/MF A01 

ARO-27521.1-MS-CF 

Gordon Research Conference on Composites Held in Ven- 

tura, California on 2-6 January 1990. 

AD-A222 849/2/GAR 051,905 PC A03/MF A01 
ARO-27736.1-CH-CF 

Gordon Research Conference on Dynamics of Macromole- 

cular and hy wr it Solutions Held in Oxnard, Califor- 

nia on 12-16 February 1990 

AD-A222 826/0/GAR 050,774 PC A03/MF A01 


ARO-27772.3-GS 
Multiscaling Properties of Spatial Rainfall and River Flow 
Distributi 


AD-A222 992/0/GAR 052,479 PC A03/MF A01 
ARO-27987.3-GS 

Saltation and nsion of Particulate Matter in Air. 

AD-A222 993/8/GAR 052,586 PC A03/MF A01 
ASD-TR-90-5006 


Proceedings of USAF Structural Integrity Program (ASIP, 
ENSIP) Conference Held in Sacramento, California on 2-4 


December 1986. 
AD-A222 585/2/GAR 050,382 PC A99/MF A04 
AVSCOM-TM-89-C-009 


Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 

N90-21387/7/GAR 051,490 PC A05/MF A01 
AVSCOM-TM-90-B-002 

one Effect of Matrix Cracking and Stress-Free Edge 


n Delamination. 
N90-21126/9/GAR 051,927 PC A04/MF A01 
BBC-RD-1989/11 
Prediction of VHF/UHF Mobile Reception in Urban Areas: 
Measuri 


Comparison with ements in London. 
N90-21255/6/GAR 050,935 PC A02/MF A01 
BDM/ROS-90-0562-TR 


BDM-KAT; R of Research Results. 
AD-A223 035/7/GAR 051,080 PC A08/MF A01 


BL-801/89 
(Microbiol der Mikrobiologischen Materialpruefung: Beton 
ical Methods of was Materials: Coneeie. 
B90 250 '7/GAR 859 PC E05/MF E05 
BL-879/89 


Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8-TCDD 

in Trinkwasser ( ‘anton of a Method for Analysis of 

2,3,7,8-TCDD from Drinking Water). 

PB90-250481/GAR 051,719 PC E05/MF E05 
BL-890/89 

Ein Verfahren zur Analyse von Bodenaushub auf PAHs, 

PCBs und PCDD/PCDFs (Procedure for Analysis of PAHs, 

PCBs, and PCDD/PCDFs in Excavated Material). 

PB90-251026/GAR 051,766 PC E05/MF E05 
BL-921/90 

Installation of a HPLC System for Radwaste Control. 

PB90-251042/GAR 052,690 PC E05/MF E05 
BLS/SDS/GPA-88 

Occupational Injuries and Ilinesses Disability Cases, 14 


States, 1988. 
PB90-215211/GAR 052,230 MF E14 
BNL-NUREG-44385 


Importance of human ene and procedures in limit- 


— severe accident ri 
90010013/GAR 052,645 PC A03/MF A01 
BNL-NUREG-44506 
Decontamination impacts on solidification and waste dis- 
DE90010643/GAR 052,646 PC A03/MF A01 
BNL-NUREG-51699-VOL-7 


Impact of LWR Decontaminations on Solidification, Waste 
Disposal and Associated Occupational Exposure. 


BNL-44563 


NUREG/CR-3444-V7/GAR 052,720 
PC A04/MF A01 
BNL-NUREG-52241-VOL-1 

CARES (Com puter Analysis for Rapid Evaluation of Struc- 

—— 1.0. Seismic Module. Volume 1. Theoretical 

janual. 

NUREG/CR-5588-V1/GAR 052,724 
PC A0S/MF A01 
BNL-NUREG-52241-VOL-2 

Hon ag a. ‘_e for Aa om Evaluation of Struc- 

. Volume 2. User's 

pa ig 

NUREG/CR-5588-V2/GAR 052,725 
PC A06/MF A01 
BNL-NUREG-52241-VOL-3 

CARES (Computer SS for Bae ——— of Struc- 

tures). Version 1.0. Volume 3. Sample 

Problems. 

NUREG/CR-5588-V3/GAR 052,726 
PC A07/MF A01 
BNL-43273 


Summary of construction details and test 
recent series of 1.8 meter SSC at BNL. 
DE90010645/GAR ,094 PC A03/MF A01 


BNL-43413 


components database 
besoo! aoe GAR 


BNL-43691 
Encapsulation of mixed radioactive and hazardous waste 
contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 PC A02/MF A01 
BNL-43788 


Effects of selected thermophilic microorganisms on 
oils at elevated temperatures and pressures. 1989 Pome 


E90000233/GAR 052,497 PC A03/MF A01 
BNL-43811-REV 


Perfluorocarbon tracer and dispersion experiment 
in the North Sea Ekofisk oil . Revision. 


DE90011000/GAR (052,457 “PC A04/MF A01 
BNL-44410 
parame wrt A ‘a technology for removal of at- 


mospheric 4 

DE90010016/GAR 051,399 PC A03/MF A01 
BNL-44436 

Test report: Generator stator bar leak quantification and 


pinpointing. 

DE90010017/GAR 051,219 PC A03/MF A01 
BNL-44452 

First observation of Lambda (sup 0),(bar Lambda) (sup 

0), psn pt ee. hy production in relativistic heavy ion colli- 

Ses0otorei/GaR 053,063 PC A03/MF A01 
BNL-44454 

Nuclear pe ure research opportunities at Brookhaven 

National atories. 

DE90010642/GAR 052,698 PC A02/MF A01 
BNL-44466 


New challenges for HEP —— and CEBAF. 
DE90010641/GAR ,093 PC A03/MF A01 


BNL-44470 


High Flux Beam Reactor instrument upgrade. 
DE90010019/GAR 052,693 PC A02/MF A01 


BNL-44496 


Urban modeling of organic aerosol source emissions. 
DE90010651/GAR 051,411 PC A02/MF A01 


BNL-44516 


Rel Se eS eee 


during 1989 and through February, 1 
90010648/GAR 053,096 oC A02/MF A01 


BNL-44517 


oe oo leita yey = systems. 
10649/GAR 051,052 PC A02/MF A01 


system. 
053,136 PC A03/MF A01 


BNL-44520 

Production of rare composite objects in relativistic heavy 

ion collisions. 

DE90010646/GAR 053,095 PC A03/MF A01 
BNL-44522 

— of the pion liquid. 

D 9001 1001/GAR 
BNL-44536 

Gallium a pomp anti-resorptive agent in bone: Preclinical 


studies on 
DE90010650/GAR 052,206 PC A02/MF A01 
BNL-44542 


053,118 PC A03/MF A01 


Ss in nuclei 

DE90011514/GAR 
BNL-44557 

Air c—_ measurements and characterizations for vegeta- 


effects research. 
DE90011151/GAA 051,419 PC A03/MF A01 
BNL-44563 


Status of the Relativistic Heavy lon Collider. 
DE90011517/GAR 053,149 PC A02/MF A01 


October 15,1990 OR-13 


053,148 PC A03/MF A01 
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BNL-44583 


Qrbit calculations and lattice parameters for the BNL SXLS. 
Part 2, Betatron functions in the lucting bending 


— radiation integrals. 
Deseo 121 GAR 053,125 PC A03/MF A01 
BNL-44606 


pon pea ew ions yo the BNL booster medical re- 
search technological ications. 
DE90011122/GAR 053, 1 126 PC A03/MF A01 


BNL-52205-ADD 


Safety Analysis Report: X17B2 beamline Synchrotron Medi- 

icy Rj tr EW Ne ese, ne ass 
ity eport, lo. june 

DE90008241/GAR 052,236 PC A04/MF A01 


BONN-IR-90-09 


Aufbau und Test der Analogelektronik fuer die planaren 
Driftkammern des ZEUS Detektors. (Construction and test 
of the analog electronics for the planar drift chambers of 
the ZEUS detector). 

TIB/B90-81210/GAR 053,193 PC E07 


BOUWCENTRUM-11786 
Het passief ik van zonne-energie in de sociale won- 
ingbouw te le aan den \WJssel. Evaluatie en eindrap- 


portage. (Passive use of solar energy in the public housing 
of Capelie aan den |Jssel, Netherlands. Evaluation and final 


). 
DE90786186/GAR 051,375 PC AOS/MF A01 
BOUWSTENEN-15 


sa Effect of Trapezoidally Profiled Steel Sheets: 
imental Research into the Influence of Force Applica- 


PB90-249927/ GAR 051,966 PC A06/MF A01 
BR112064 


Role of Structural Analysis in Airworthiness 
N90-20972/7/GAR 050,394 


BR112837 
Computer-Aided Structural Optimisation of Aircraft Struc- 


tures. 

N90-20973/5/GAR 050,395 PC A03/MF A01 
BRL-CR-629 

renege gt of a Conference on Wraparound Visual Dis- 

pla in Waltham, Massachusetts on 14-15 January 
1988 (Motion Sickness, Visual Displays, and Armored Vehi- 


cle Design). 

AD-A222 678/5/GAR 052,248 PC A07/MF A01 
BRL-MR-3823 

Comparison of Damage Functions for Use in Artillery Effec- 


tiveness 4 

AD-A222 589/4/GAR 052,366 PC A04/MF A01 
BRL-MR-3831 

Computational Study of the Effectiveness of Coating Mate- 

rials for KE Projectile Fins Subjected to the Combined Ef- 

fects of Inbore and Aerodynamic Heating. 

AD-A222 595/1/GAR 050,334 PC A03/MF A01 


BRL-TR-3083 
Analysis “e the - 7. Performance of the 155 mm M864 


Base Burn 
AD-A222 Bea O/GAR 052,831 PC A04/MF A01 


BRL-TR-3093 


Certification. 
PC A03/MF ‘A01 


between Experiment and Simulation for Con- 
nerative Liquid Propellant Guns. 2. 105 mm. 
/6/GAR 052,860 PC A05/MF A01 


Comparison 
cept VIC R 
AD-A222 


BRL-TR-3094 


Excimer Laser Fragmentation Studies of Selected Oximes: 
Nascent OH Internal Energy Distributions and the Search of 


H2CN Fluorescence. 
AD-A222 622/3/GAR 


BRL-TR-3096 
Laser Induced IR Fluorescence Spectra of Simulant Chemi- 


cal Threat Agent and Exhaust Vapors. 
AD-A222 596/9/GAR 050,754 PC A04/MF A01 


BRL-TR-3097 
New Pressure Gradient Equations for Lumped-Parameter 


Interior Ballistic 

AD-A222 590/2/GAR | 052,853 PC A07/MF A01 
BRL-TR-3098 

Temperature and OH Concentrations in a Solid Propellant 
Flame Using Absorption Techniques. 
AD-A222 591/0/GAR 052,830 PC A03/MF A01 


BRL-TR-3099 


Entropic Solution to the Particle Correspondence Problem. 
AD-Az22 593/6/GAR 050,960 PC A03/MF A01 


BRL-TR-3100 
Effect of Initial Conditions on the Development of Two- 


Phase Jets. 
052,877 PC A03/MF A01 


050,758 PC A03/MF A01 


AD-A222 621/5/GAR 
BRL-TR-3102 
New Directions in Multiphase Flow Interior Ballistic Model- 


ing. 

AD-A222 592/8/GAR 052,854 PC A04/MF A01 
BRL-TR-3822 

Thermal Jetting Effects of SHS Reacted Titanium Diboride. 

AD-A222 594/4/GAR 050,721 PC A03/MF A01 
CAA-TP-89-8 

Nuclear Effects Model Embedded Stochastically in Simula- 

tion (NEMESIS) Summary Report. 

AD-A222 642/1/GAR 050,383 PC A07/MF A01 
CADD-8810-1001-REV 

Distributed Ada Target Applications. Revision. 


OR-14 VOL. 90, No. 20 


AD-A223 083/7/GAR 
CBP/TRS-43/90 
Chesapeake Bay Living Resources Monitoring Plan. First 


Annual Progress R 
PB90-252297/GAR 052,561 PC A04/MF A01 
CDOH-DTD-R-90-1 
Pretreatment of peprate. 
PB90-250333/GA\ 
CEESC-R-90-10 
Army oo Bagel Iternatives System. A Revision of the Divi- 
sion and Bi Stationing System. 
AD-A222 856/7/GAR 052,324 PC A04/MF A01 


CERC/MP-89-17-3-SEC-1 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Computer 
Simulation and Water Quality Assessment. Section 1. Cali- 
fornia Coastal Commission’s 1986 Certified Land Use Plan 


and Secondary Alternative. 
AD-A223 240/3/GAR 052,824 PC A23/MF A03 


CERC/MP-89-17-3-SEC-2 


Bolsa Bay, California, Proposed Ocean Entrance System 
Study. Report 3. Tidal Circulation and Transport Computer 
Simulation and Water Quality Assessment. Section 2. 
rp ong Roa Landmark's Proposed Secondary Alternative ‘The 


AD- ‘A223 341/1/GAR 052,825 PC A11/MF A02 
CERC/TR-89-9-2 


SBEACH: Numerical Model for Simulating Storm-induced 
Beach Change. Report 2. Numerical Formulation and Model 


Tests. 
AD-A222 824/5/GAR 052,819 PC A06/MF A01 
CERC/TR-89-17-VOL-1 


Los Angeles and Long Beach Harbors Model Enhancement 

Program. Tidal Circulation Prototype Data Collection Effort. 

Volume 1. Main Text and Appendixes A through C. 

AD-A223 127/2/GAR 052,781 PC A07/MF A01 
CERC/TR-89-17-VOL-3 

Los Angeles and Long Beach Harbors Model Enhancement 

Program. Tidal Circulation Prototype Data Coliection Effort. 


Volume 3. Appendix J. 
052,782 PC A13/MF A02 


050,980 PC A04/MF A01 


050,864 PC A03/MF A01 


AD-A223 128/0/GAR 
CESAR-90/12 


Time optimal trajectories for a two wheeled robot. 
DE90010335/GAR 051,845 PC A03/MF A01 


CETHA-BC-CR-89353 
Task Order 2 Enhanced Preliminary Assessment, Fort 


las, Salt Lake City, Utah. 
AD-A222 753/6/GAR 051,391 PC A06/MF A01 
CETHA-BC-CR-89354 


Task Order Enhanced Preliminary Assessment, New Orle- 
ans Mili Ocean Terminal, New Orleans, Louisiana. 
AD-A222 754/4/GAR 051,684 PC A0S/MF A01 


CETHA-BC-CR-90046 
Enhanced Preliminary Assessment Report: Navajo Depot 


Activity, Bellemont, Arizona. 
AD-A223 171/0/GAR 051,738 PC A08/MF A01 
CETHA-BC-CR-90051 


Enhanced Preliminary Assessment Report: Fort Wingate 
Depot Activity Gallup, New Mexico. 
AD-A223 170/2/GAR 051,737 PC A06/MF A01 


CETHA-BC-CR-90058 


Radon Monitoring in Army Stand-Alone Housi 
AD-A223 235/3/GAR 051,498 PC 


CH-104/89 


Elimination of Chlorinated Ethylenes from Drinking Water. 
PB90-250531/GAR 050,852 PC E05/MF E05 


CIVIL ENGINEERING SER-87141 


Performance Measurement for Centrally-Controlled, Traffic- 
Responsive Ramp Metering Systems. 
PB90-245044/GAR 053,338 PC A05S/MF A01 


CMI-R-89/30701 


Sustainable development. 
DE90791370/GAR 


CMU-HEP-89-24 


False vacuum decay in Jordan-Brans-Dicke cosmologies. 
DE90011125/GAR 053,128 A03 


CMU-HEP-90-03 


Gravitational couplings of the inflaton in extended inflation. 
DE90011124/GAR 053,127 PC A02/MF A01 


CMU-RI-TR-90-01 
Innovative Design Systems: Where Are We, and Where Do 


We Go from Here. 
AD-A222 586/0/GAR 050,959 PC A03/MF A01 
CMU-RI-TR-90-03 


Constraint a and Planning in Concurrent or 
AD-A222 687/6/GA 051,071 PC A03/MF A01 


CMU-RI-TR-90-05 
Factory Model and Test Data Descriptions: OPIS Experi- 


ments. 

AD-A222 587/8/GAR 051,796 PC A03/MF A01 
CMU-RI-TR-90-07 

Economic Impact of Automation: The Case of Robotic 


Thermal Sprayi 
AD-A222 666/0/GAR 051,825 PC A03/MF A01 
CMU-RI-TR-90-09 


Color Image Processing for Navigation: Two Road Track- 
ers. 


Units. 
15/MF A02 


051,353 PC A03/MF A01 


AD-A222 667/8/GAR 
CMU/SEI-89-UG-6 


SEI Serpent Application Developer's Guide. 
AD-A222 691/8/GAR 050,965 PC A06/MF A01 


COESAM/PDFC-89/01 


Detailed Project Report on Emergency Shoreline Protec- 
tion, Section 14 Boggy Bayou, Valparaiso, Florida. 
AD-A223 082/9/GAl 050,850 PC A06/MF A01 


COESAM/PDFC-89/03 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Main Report. 
AD-A223 131/4/GAR 052,820 PC A09/MF A02 


COESAM/PDFC-89/04 


General Design Memorandum, Gulfport ge Mississippi. 
Design Memorandum Number 1. Appendix A. Economic 


Anal 
AD Aga8 132/2/GAR 052,821 PC A23/MF A03 
COESAM/PDFC-89/05 


General Design Memorandum, Gulfport Harbor, Mississippi, 
— Memorandum Number 1. Appendix B. Hydrodyna- 


AD-A223 133/0/GAR 052,822 PC A05/MF A01 
COESAM/PDFC-89/06 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix C. Geotechnical 


Report. 
AD-A223 134/8/GAR 052,823 PC A08/MF A01 
COESAM/PDFC-89/07 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix D. Environmen- 


tal Documentation. 
AD-A223 135/5/GAR 051,546 PC A08/MF A01 
COESAM/PDFC-89/08 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix E. Thin-Layer 


Disposal. 

AD-A223 136/3/GAR 051,686 PC A14/MF A02 
COESAM/PDFC-89/09 

Gulfport Harbor, Mississippi. Final Environmental Impact 


Statement. 
AD-A223 138/9/GAR 051,483 PC AOS/MF A01 
COESAM/PDFC-89/010 


General Design Memorandum, Gulfport Harbor, Mississippi. 
Design Memorandum Number 1. Appendix F. Regional 


Impact and Financial Analysis. 
AD-A223 137/1/GAR 050,851 PC A07/MF A01 


CONF-870811-VOL.1 
Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 ses- 
sions. 
DE90010890/GAR 051,346 PC A12/MF A01 
CONF-870811-VOL.2 


Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 


21 sessions. 
050,638 PC A21/MF A03 


053,308 PC A03/MF A01 


DE90010891/GAR 
CONF-88 1054-49 


Micropolyelectrons as possible sources of the anomalous 
positron peaks in heavy-icn reactions. 
5E90010721/GAR 053,105 PC A02/MF A01 


CONF-890145-27 


Materials for high average power lasers. 
DE90010744/GAR 052,927 PC A03/MF A01 


CONF-890207-40 


BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 PC A02/MF A01 


CONF-890488-14 
WIPP/SRL in-situ tests: Compositional correlations of MIIT 


waste glasses. 
DE90011241/GAR 051,530 PC A02/MF A01 
CONF-890546-9 


Fission product release as a function of chemistry and fuel 


morphology. 
DE90010945/GAR 052,650 PC A03 
CONF-890582-4 


Reactors for scaling-up coal bioprocessing. 
DE90010988/GAR 051,277 PC A03/MF A01 


CONF-890770-9 
Sensing of metal-transfer mode for process control of 


GMAW. 
DE90010946/GAR 051,829 PC A02/MF A01 
CONF-890770-10 


Acoustical and dynamic mechanical ee of 
fiber-matrix interface bonds in ceramic composite: 
DE90010949/GAR 051,919 PC ‘A02/MF A01 


CONF-890770-11 
ee of an acoustic-emission data-acquisition work- 


n: 2. 
5E90010941 /GAR 052,015 PC A02/MF A01 
CONF-8908 12-66 


Particle-level numerical simulation of the | re consoli- 
dation of a metal matrix composite materi: 
DE90010950/GAR 051, 920 abc A02/MF A0O1 


CONF-8908 12-67 
Metal matrix composites from dynamic consolidation of 


powder mixtures. 
DE90010951/GAR 051,921 PC A02/MF A01 
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CONF-890819-27 
Thermal behavior of cohesive debris beds in a degraded 


nuclear reactor. 

DE90010934/GAR 052,649 PC A03 
CONF-890836-24 

Multiframe x-ray images from a single meander stripline 


coated on a microchannel plate. 
DE90010741/GAR 053,107 PC A03/MF A01 


CONF-890845 
Energy program evaluation: Conversation and resource 


ment. Proceeding: 

DE90011815/GAR 051,349 PC A21/MF A01 
CONF-890855-60 

Living PRAs made easier with IRRAS. 

DE90010938/GAR 052,764 PC A03/MF A01 


CONF-890928-23 
ae of Zircaloy cladding degradation under repository 


conditio' 

DE9001 1467/GAR 051,535 PC A03/MF A01 
CONF-891007-119 

Modeling of runaway electron damage for the design of to- 

kamak plasma ae components. 

DE90008237/GAR 052,604 PC A03/MF A01 
CONF-891007-120 

Measurement of gamma heating in a fusion blanket test as- 


sembly. 

DE90011154/GAR 052,619 PC A02/MF A01 
CONF-891027-7 

Replacement of the Advanced Test Reactor control room. 

DE90010943/GAR 052,708 PC A02/MF A01 
CONF-891027-8 


Replacement of core components in the Advanced Test 


Reactor. 

DE90010942/GAR 052,707 PC A03/MF A01 
CONF-891031-11 

Seismic a for velocity and attenuation structure in 


Besoorora2/GAR 051,303 PC A02/MF A01 
CONF-891043-4 
Status of and operating experience with the University of 


Washington conducting booster linac. 
DE90010490/GAR 053,085 PC A02/MF A01 


CONF-891044-10 
Production of a beam of the long-lived 16(sup + ) isomer 


in hafnium-178. 
DE90009720/GAR 053,060 PC A03/MF A01 
CONF-891082-3 
Rapid determination of plutonium content on filters and 
smears using Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 PC A03/MF A01 
CONF-891093-29 
Studies on ion scattering and sputtering processes in ion 
beam sputter-deposition of high (Tc) —- films: 
The optimization of deposition parame’ 
DE90010538/GAR 053,005" “PC A02/MF A01 
CONF-891098-3 
Cumulative impact assessment: A case study. 
DE90003546/GAR 051,740 PC A03/MF A01 
CONF-891103-70 


CSAU, a tool to prioritize advanced reactor research. 
DE90010903/GAR 052,700 PC A02/MF A01 


CONF-891103-71 
Ranking significant phenomena in physical sys 
DE90010983/GAR 052,766 PC 'A03/MF A01 
CONF-891103-72 
Development of a PIRT for a postulated double-ended guil- 


lotine break in a production reactor. 
DE90010952/GAR 052,765 PC A03/MF A01 


CONF-891103-73 


Model for a recovery of a badly poke 
DE90010932/GAR 152,763 BC. (A03/MF AO1 


CONF-891119-126 
Effect of magnetic field on the critical current density of 


bulk superconducting wires. 
DE90010458/GAR 051,161 PC A02/MF A01 


CONF-891119-127 
Rf surface resistance measurements on the Pb-Bi-Sr-Ca- 


Cu-O system. 
DE90010412/GAR 053,000 PC A02/MF A01 
CONF-891119-128 


Use of neutron diffraction in ene strains in high- 
temperature superconducting composites. 
DE90010404/GAR 052,999 PC A02/MF A01 


CONF-891119-130 
Real-time method of powder diffraction for non-periodic and 


nearly periodic materials. 
DE90010537/GAR 053,004 PC A02/MF A01 
CONF-891119-131 


Use of curium as a rare earth substitute in high (Tc)-related 


compounds. 

DE90009724/GAR 052,997 PC A02/MF A01 
CONF-891119-132 

High Tc oxide solid state reaction kinetics via complex im- 


DE90011178/GAR 050,803 PC A02/MF A01 
CONF-891129-3 


Corrosion product identification and relative rates of corro- 
sion of candidate metals in an irradiated air-steam environ- 
ment. 


DE90011464/GAR 
CONF-891185-1 


Innovative/alternative transport modes for movement of US 
coal exports to the Asian Pacific Basin. 
DE90010406/GAR 051,270 PC A03/MF A01 


CONF-891204-32 


Molecular dynamics studies of displacement cascades. 
DE90009716/GAR 052,606 PC A03/MF A01 


CONF-891204-33 
Desorption of H2O and H2 from steel and LiAIO2 by tem- 


paar programmed tion. 
E90011170/GAR 052,620 PC A03/MF A01 


CONF-891206-12 


Puzzles of electron transfer. 
DE90010541/GAR 


CONF-891208-31 


Method for pressure-pulse suppression in fluid-filled piping. 
DE90010408/GAR 052,695 PC A03/MF A01 


CONF-891208-32 
High-temperature superconductors for space power trans- 


mission lines. 
051,160 PC A03/MF A0i 


051,947 PC A03/MF A01 


050,795 PC A03/MF A01 


DE90009725/GAR 
CONF-891273-5 
Preconditioned time-differencing for the parallel solution of 


the heat equation. 
DE90010636/GAR 052,057 PC A02/MF A01 
CONF-891286-1 


Experimental Breeder Reactor || (EBR-II): Instrumentation 


for core surveillance. 
DE90010474/GAR 052,696 PC A03/MF A01 
CONF-900102-5 


Technical and economic evaluation of diesel engine with 
o—_ enrichment and water injection. 
DE90009723/GAR 050,915 PC A02/MF A01 


CONF-900107-4 
Subsurface hardeni 
cubation period of so! 
DE90010141/GAR 

CONF-900133-2 


Synthesis of ceramic superconductors under low oxygen 


pressure. 
DE90010415/GAR 053,001 PC A02/MF A01 
CONF-900135-3 


and flow of aluminum during the in- 
id particle erosion. 
051,972 PC A03/MF A01 


Supersym | --o in a bones 
DE90010181/ 153,071 


CONF-900135-4 


Quantum maps for deformed algebras. 
DE90010583/GAR 053,092 


CONF-900135-5 
Summary of the results from LASS and the future of 


strange quake 
DE90010309/GAR 053,078 PC A03/MF A01 
CONF-900135-6 


Rare Z decays and new p! 
DE90011487/GAR 


CONF-900140-22 
State-to-state inelastic and reactive molecular beam scat- 


tering from surfaces. 
DE90010492/GAR 050,792 PC A03/MF A01 
CONF-900140-23 


Development of free-electron lasers for xuv projection li- 


aphy. 
DE90010566/GAR 052,926 PC A03/MF A01 
CONF-900140-24 
Expert systems for flow cytometry data analysis: A prelimi- 


nary report. 
DE90010619/GAR 052,133 PC A02/MF A01 
CONF-900140-25 


Development of a large scale Nd:YAG growth process. 
DE90010746/GAR 052,928 PC A02 


CONF-900140-26 
a frequency doubler for high average power applica- 


e90010747/GAR 052,929 PC A02/MF A01 
CONF-900163-7 


New BEDLAM. 
DE90010572/GAR 


CONF-900163-8 


Wakefield calculations on parallel computers. 
DE90009712/GAR 053,059 PC A02/MF A01 


CONF-900169-2 
—— on high power ICH antenna —_ for high 
density tokamaks. Summary and recommendations. 
DE90010519/GAR 052,613 PC A02/MF A01 
CONF-900179-3 
Nucleon-nucleon interaction in the presence of the electro- 
magnetic field: Nucleon-nucleon bremsstrahlung. 
DE90010871/GAR 053,115 PC A03/MF A01 
CONF-900183-4 
New results from Nevada: A test of Newton’s law using the 


BREN tower and a high density = 
DE90010690/GAR 33.105 PC A03/M A03/MF A01 


CONF-900188-1 


Flow fields inside MHD generators and seawater thrusters. 
DE90010475/GAR 051,386 PC A03/MF A01 


PC A02/MF A01 


PC A02/MF A01 


(053,147 PC A02/MF A01 


053,090 PC A03/MF A01 


CONF-900418-13 


CONF-900189-1 
bene 


cloud c 

DE90010584/GAR 
CONF-900190-1 

X-ray absorption spectroscopy: EXAFS and XANES. A ver- 

ee 

Ss. 

DE90011177/GAR 053,016 PC A03/MF A01 

CONF-900193-1 


Status of the Relativistic Heavy lon Collider. 
DE90011517/GAR 053,149 PC A02/MF A01 


CONF-900210-47 
po ya risk assessment of a radioactively contaminat- 


5E90010622/GAR 051,451 PC A02/MF A01 
CONF-900218-2 

Saee and phase ——- of beepers 2)Cu(sub 3)O(sub 

DE90010142/GAR 051,883 PC A02 

Understandi or so ace explosive energetics: |, The role 

of metallic additives. 

DE90010692/GAR — 052,842 PC A03/MF A01 
CONF-900264-6 

Mode competition effects in free electron lasers and gyro- 


trons. 
DE90011084/GAR 052,617 PC A01 
CONF-900287-2 


ing, ee = and recondensation in 
with long pulse infrared chemical lasers. 
050,579 PC A02/MF A01 


‘conducting phase-pure YBa2Cu408. 
053,002 PC A03/MF A01 


Synthesis of super: 

DE90010455/GAR 
CONF-900302-1 

Atomic scale imaging of the structure and chemistry of 

semiconductor interfaces. 

DE90011321/GAR 053,021 PC A03/MF A01 
CONF-900315-3 


Contemporary issues in solar pond research. 
DE90010094/GAR 051,367 PC A02/MF A01 


CONF-900331-4 
First observation of Lambda (sup 0),(bar Lambda) (sup 
0), K(sub poy 0) production in relativistic heavy ion colli- 


sions at the 
DE90010121/GAR 053,063 PC A03/MF A01 
CONF-900331-6 


Production of rare composite objects in relativistic heavy 


ion collisions. 
E90010846/GAR 053,095 PC A03/MF A01 
CONF-900331-7 
pe of the - fiquid 
90011001/GAR 
CONF-900348-2 


Self-propelied in-tube shuttle and control system for auto- 


mated measurements of magnetic field alignment. 
DE90008210/GAR 053,054 PC A02/MF A01 


CONF-900348-3 


See ef eae 66k, a8 a Ee 6 
recent series of 1.8 meter SSC dipoles at B 
DE90010645/GAR 053,094 eC A03/MF A01 


CONF-900348-4 
nt ee eS Sea 


E during 1989 and through February, 1 
E90010648/GAR 053,096 $C A02/MF A01 


CONF-900348-5 


053,118 PC A03/MF A01 


Performance of hybrid PIN diode arrays. 
DE90010308/GAR 053,077 PC A02/MF A01 
CONF-900348-6 


Rad-hard electronics development program for SSC liquid- 


-— calorimeters. 
90011107/GAR 053,124 PC A02/MF A01 
CONF-900348-7 


oe components database system. 
DE90011202/GAR 053,136 PC A03/MF A01 


CONF-900391-6 
Importance of human | accra, and procedures in limit- 


ao severe accident risks 
90010013/GAR 052,645 PC A03/MF A01 
CONF-900402-6 

Use of model compounds in coal structure and reactivity 


DE90009710/GAR 051,264 PC A02/MF A01 
CONF-900402-7 


and other coal extracts. 


Sulfur species in 
DE90011163/GAR 051,279 PC A02/MF A01 
CONF-900403-10 


Selection criteria for container materials at the proposed 
Yucca Mountain high level a = repository. 
DE90010686/GAR PC A02/MF A01 


CONF-9004 18-12 


DE90009711/GAR 
CONF-9004 18-13 
Fuel reprocessing data validation using the isotope correla- 


tion technique. 
DE90009715/GAR 052,746 PC A03/MF A01 


October 15,1990 OR-15 
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CONF-9004 18-14 


—— studies of hig 
'90009717/GAR 


CONF-9004 18-15 


her actinide consumption in an LMR. 
052,758 PC A03/MF A01 


Experiments and analysis for large conventional fast reac- 
tors in ZPPR-18/19. 
DE90011153/GAR 052,768 PC A03/MF A01 


CONF-900424-1 
YBa2Cu30(7-x) thin film growth on single crystal and poly- 


—_ yttria-stabilized 4 
90010707/GAR 053,009 PC A02/MF A01 
CONF-$00432-1 
In-situ growth of superconducting films of Bi-Sr-Ca-Cu-O 
ering. 


a sputt 
Desoot! 61/GAR 053,015 PC A02/MF A01 
CONF-900432-ABSTS 


Conference on the science and technology of thin-film su- 
. Book of abstracts. 
052,994 PC A06/MF A01 


Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 051,398 PC A02/MF A01 


CONF-900439-1 
Evaluations of internal density variations of plastic molded 


90010081/GAR 052,036 PC A03/MF A01 
CONF-900455-1 


New approach for the determination of electronic structure. 
DE90010479/GAR 053,003 PC A03/MF A01 


CONF-900466-9 


microstructure of concentrated suspensio 
BEeoOdso7e/GAR 052,887 PC A0a/ ME a0 
CONF-900466-14 


Influence of ion ogee on the near-surface mechani- 


cal properties of 

DE90010139/GAR 051,882 PC A03/MF A01 
CONF-900466-15 

interatomic forces and bonding mechanisms in MgO clus- 


ters. 
DE90010148/GAR 050,790 PC A02 
CONF-900466-16 


R and related colloidal aspects of aqueous proc- 
it affect the development of microstructure. 
DE90010124/GAR 051,881 PC A02/MF A01 


CONF-900466-22 


Mechanical properties of Cu/TiB2 multilayer structures. 
DE90010608/GAR 051,973 PC A02/MF A01 


CONF-900466-24 


Ta and Nb reinforced MoSi2. Revision 1.076. 
DE90010596/GAR 051,917 PC A02/MF A01 


CONF-900466-25 


SiC film deposited by pulsed excimer laser abla' 
DE90010634/GAR 053,008 


CONF-900466-26 
irst principles examination of phase stability in FCC-based 


Fi 
ordered Ni-V alloys. 
052,010 PC A02/MF A01 


PC A02/MF A01 


DE90010635/GAR_ 
CONF-900466-27 
Electronic structure and phase stability properties of Al-Li 


2, 
DE90010632/GAR 052,009 PC A03/MF A01 
CONF-900466-28 


Indentation fracture of brittle materials. 
DE90010708/GAR 051,884 PC A02/MF A01 


CONF-900466-29 


Cracking of sol 
DE90010821/G. 


CONF-900466-30 
Direct defect imaging in the high resolution SEM (scanning 
DE90010712/GAR _ 053,010 PC A03/MF A01 

CONF-900466-31 
Cluster formation in laser-induced ablation and evaporation 
of solids observed by laser ionization time-of-flight mass 
spectrometry and tunnelii 
DE90010876/GAR 


CONF-900466-32 
Nanometer-scale pulsed laser modification of the basal 
= of graphite observed with STM. 
90010873/GAR 053,012 PC A02/MF A01 
CONF-900466-33 
Molecular dynamics studies of surface indentation in two di- 
mensions. 
DE90010874/GAR 052,014 PC A02/MF A0O1 
CONF-900466-34 
and structural characterization of the spino- 


DE90010496/GAR 051,957 PC A02/MF A01 
CONF-900466-35 


Electron microscopy of interfaces in silicon carbide whisker- 
reinforced alumina 
* 051,916 PC A02/MF A01 


films during drying. 
051,887 PC A02/MF A01 


microscopy. 
,116 PC A02/MF A01 


DE90010439/GAR 
CONF-900466-36 
Properties of films prepared from low surface area/density 


alumina-silica. 
DE90011048/GAR 051,892 PC A02/MF A01 


OR-16 VOL. 90, No. 20 


CONF-900466-37 
Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 051,184 PC A02/MF A01 
CONF-900466-38 
oe of free energy from the internal-energy distribu- 


inction. 
DE90011111/GAR 053,014 PC A02/MF A01 
CONF-900466-39 
oo inciples interatomic potentials for transition metals 


ir surfaces. 
520001 1239/GAR 052,016 PC A02/MF A01 
CONF-900466-40 
New surface atomic structures for Ill-V(110)-p(1x1)- 
Sb(1ML): Chemical bonding and electronic structure 
DE90011230/GAR 053,019 PC ‘A02/MF A01 


CONF-900466-41 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 


film-transistors. 
DE90011218/GAR 051,185 PC A02/MF A01 
CONF-900466-42 
a of strained layer superlattice: 
11204/GAR 053,017. "PC A03/MF A01 
CONF-900466-44 


Rapid aoe processing of high temperature supercon- 


ducti 
DEG0N 1236/GAR 053,020 PC A02/MF A01 
CONF-900466-45 


Microwave processing of silicon 
DE90011333/GAR 


CONF-900486-1 
Electrochromic sun control coveri 
DE90000335/GAR 
CONF-900489-1 
Transverse- and zero-field (mu)SR Lene ora og in- 
vestigation of magnetism and supercondi in Y(1- 


x)Pr(x)Ba2Cu307. 

DE90010597/GAR 053,006 PC A02/MF A01 
CONF-900491-2 

LLNL/UC AMS ad and research prograi 

DE90010864/GAR 053,111 PC A02/MF A01 
sat 

in systems for AMS: Simultaneous vs. sequential. 

iH '90010867/GAR 053,112 PC A03/MF A01 

CONF-900491-4 


New LLNL AMS 
DE90010868/GAI 


CONF-900491-5 
Application of AMS to the biomedical 
DE90010869/GAR 052 124° 
CONF-900491-6 
LLNL ion source: Past, present and futur 
DE90010870/GAR 053, 114° “PC A02/MF A01 
CONF-900494-5 
Control loop and unit operational realtime modeling on a 


Distributed Control System. 
DE90011249/GAR 052,678 PC A03/MF A01 


CONF-900494-6 
Large-scale process simulation: A case study integrated 
waste processing flowsheet for SRS. 
DE90011303/G R 052,679 PC A03/MF A01 


CONF-900505-1 
Trapping of deuterium at damage in graphite. 
DE90011234/GAR 7 052,621 PC A03/MF A01 
CONF-900505-2 
Effects of chromium and titanium gettering on the operation 
of the Advanced Toroidal Facility. 
DE90011390/GAR 052,623 PC A03/MF A01 


CONF-900512-1 
Preparative purification of Trichoderma reesei native and 
“core” Cellobiohydrolase | by electrophoresis and chroma- 


tofocussing. 

DE90010706/GAR 052,184 PC A03/MF A01 
CONF-900512-2 

Hydrolysis of cellobiose by immobilized (beta)-glucosidase 


entrapped in maintenance-free gel spheres. 
DE90010701/GAR 052,123 PC A03/MF A01 


CONF-900513-1 


Fracture toughness and solid-particle erosion of ceramic- 


matrix whisker-reinforced composites. 
DE90009713/GAR 051,914 PC A03/MF A01 


CONF-900519-1 
Insulation irradiation test program for the Compact Ignition 
‘okamak. 


T : 
DE90011318/GAR 052,622 PC A03/MF A01 
CONF-900527-1 
Cation and anion tracer diffusion in YBa2Cu30(7-delta). 
DE90009708/GAR 052,995 PC A03/MF A01 
CONF-900527-2 
in Fe site occupancy and (Tc) in YBa2(Cu(1- 


Changes 
x)Fe(x))3O(y) through processi 
DE90010614/GAR AR 59,007 PC A02/MF A01 


CONF-900528-1 


Pressure in the study of organic superconductors. 
DE90011049/GAR 050,802 PC A02/MF A01 


CONF-900531-1 


Solubilization ” coal by reducing enzymes in organic and 
aqueous media. 


nitride. 
051,895 PC A02/MF A01 


is for windows. 
.645 PC A02/MF A01 


‘ometer. 
053,113 PC A03/MF A01 


"PC A03/MF A01 


DE90010432/GAR 
CONF-900534-1 

Preliminary evaluation of ADPIC model performance on se- 

lected ANATEX releases using observed, analyzed, and dy- 


namically predicted winds. 
DE90010638/GAR 051,410 PC A02/MF A01 
CONF-900534-2 


Nocturnal flow on a western Colorado slope. 
DE90010863/GAR 050,547 PC A02/MF A01 


CONF-900542-4 


Microwave-detected photoconductance 
DE90011505/GAR 


CONF-900546-1 


Melting of iron-aluminide all 
DES90011068/GAR 7 


CONF-900546-2 


Development of nondestructive evaluation methods and 
predi of effects of flaws on the fracture behavior of 


structural ceramics. 

DE90011092/GAR 051,894 PC A03/MF A01 
CONF-900546-3 

Mechanical property characterization of fiber-reinforced SiC 


matrix composites. 
DE90011316/GAR 051,922 PC A03/MF A01 
CONF-900546-4 


Development and evaluation of advanced austenitic alloys. 
DE90011315/GAR 051,962 PC A03/MF A01 


CONF-900557-3 
Cup cnetyee for the Rutherford magnetic spectrograph on 


DE90009739/GAR 053,061 PC A03/MF A01 
CONF-900557-4 
be ag spectroscopy measurements in the PBFA II ion 


iode. 
DE90010828/GAR 052,957 PC A03/MF A01 
eee 


MAPLE for symbolic ———- in robotics. 
10405/GAR 051,846 PC A03/MF A01 


omnmuee 


Tin doping of InSb grown by MOCVD using tetraethyitin. 
DE90009727/GAR 051,880 PC A02/MF A01 


CONF-900562-4 


Current distribution in cylindrical porous electrodes. 
DE90009707/GAR 051,207 PC A03/MF A01 


CONF-900563-1 


High-sensitivity, position-sensitive fission chamber for sub- 


criticality measurement of spent fuel. 
DE90010440/GAR 052,640 PC A02/MF A01 
CONF-900563-2 


Dual silicon surface-barrier detectors and associated elec- 
tronics for monitoring chemical separation of (249)Cf and 


'249)Bk 
052,639 PC A02/MF A01 


051,271 PC A03/MF A01 


051,186 soRe A02/MF A01 


051,961 PC A03/MF A01 


£90010436/GAR 
CONF-900563-3 


Neutron-chamber detectors and applicai 
DE90010586/GAR 052,64 ri "PC A03/MF A01 


CONF-900563-4 


Applications of gamma-ray spectrometry in _ as 
nondestructive assay of special nuclear material 
DE90010609/GAR 052,748 PC A03/MF A01 


CONF-900563-5 
Flash x-ray measurements with a time projection Compton 


spectrometer. 

DE90011050/GAR 053,120 PC A03/MF A01 
CONF-900563-6 

Gabor zone plate apertures for imaging with the mercuric 


iodide gamma ray camer: 
DE90011193/GAR 052,643 PC A03/MF A01 
CONF-900582-1 


Convoy electrons. 
DE90011381/GAR 


CONF-900599-6 
fac asa pressure measurements on a rotating wind 


ine blade. 
DE90000827/GAR 051,315 PC A03/MF A01 
CONF-900602-9 


Electron cyclotron current drive experiments on Diill-D. 
DE90010758/GAR 052,955 PC A02/MF A01 


CONF-900602-10 


Scattering and localizability of ECH oy in CIT 
DE90011468/GAR 052,964 PC A02/MF A01 


CONF-900608-15 
Measurement of uranium and plutonium content in a fuel 


u the RPI spent fuel assay device. 
Be900180407 AR 052,637 PC A02/MF A01 
CONF-900608-17 


Sensor-based automated docking of large payloads. 
DE90011020/GAR 052,674 A03/MF A01 


CONF-900608-18 
Model based, sensor directed remediation of underground 


storage tanks. 
DE90011025/GAR 052,675 PC A03/MF A01 
CONF-9006 13-2 


Run-beyond-clad-breach oxide testing in EBR-2. 
DE90009701/GAR 052,743 PC A02/MF A01 


053,143 PC A03/MF A01 
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CONF-900617-12 
Mechanical damage experience in major light water reactor 


systems. 
DE90010922/GAR 052,702 PC A02/MF A01 
CONF-900617-13 


Thermal testing of solid neutron shieldi 
DE90010931/GAR 052, 


CONF-900617-14 
po enmpmere of high Some bearings and their re- 


_— motion: 
DE90011171 /GAI * 950,655 PC A02/MF A01 
CONF-900617-15 

Study of the influence of imperfections on the dynamic sta- 


bility of tanks. 
DE90011094/GAR 059,038 PC A02/MF A01 
CONF-9006 19-4 


Forced convection film boiling drag and heat transfer of a 


DE90010611/GAR 052,890 PC A02 
CONF-900623-5 

Irradiation glide-induced transient 

DE90010718/GAI 051,974 
CONF-900623-6 


Transient and static mechanical properties of D9 fuel pin 
cladding and duct material irradiated to high fluence. 
DE90010856/GAR 052,749 PC A03/MF A01 


CONF-900623-7 
Irradiation effects on impact behavior of 12Cr-1MoVW and 


2 1/4Cr-1Mo steels. 
DE90011075/GAR 051,975 PC A03/MF A01 
CONF-900623-8 


Effects of internal hydrogen on the vacancy loop formation 


‘obability in Al. 
E90011114/GAR 051,977 PC A03/MF A01 
CONF-900623-9 


Cascade collapse in copper and nick 
DE90011115/GAR 


CONF-900623-10 
Role of ei oo temperature on the properties of displace- 


ment cascades. 
DE90011106/GAR 051,976 PC A03/MF A01 
CONF-900634-1 
Ceramic epitaxial 
MOCVD. 
DE90011090/GAR 
CONF-900654-1 


Chlorine reactive-ion-beam etching of InSb and InAs(sub 
0.15)Sb(sub 0.85)/InSb strained-layer-superiattices. 
DE90010848/GAR 053,011 PC A02/MF A01 


CONF-900676-4 


Multimedia assessment of health risks for the Weldon 
Spring site remedial action project. 
DE90011116/GAR 051,453 PC A03/MF A01 


CONF-900676-5 

Results of emissions and ash — in full-scale co-com- 

pe edhe a of binder-enhanced dRDF pellets and high- 

DE90011118/GAR 051,561 PC A03/MF A01 
CONF-900676-6 

Emissions involved in acidic deposition processes: Method- 

and results. 

DE90011152/GAR 051,420 PC A03/MF A01 
CONF-900676-7 

Air quality measurements and characterizations for vegeta- 


tion effects r 
051,419 PC A03/MF A01 


materials. 
"PC A02/MF A01 


PC A03/MF A01 


051, 978 PC A03/MF A01 


films and multilayers prepared by 
051,893 PC A03/MF A01 


esearch. 
DE90011151/GAR 
CONF-900703-1 
oo absorber reactor/receiver for solar thermal applica- 


D#90006280/GAR 051,365 PC A03/MF A01 
CONF-900704-1 


Shock tube ignition of isomers of octane. 
DE90005991/GAR 050,881 PC A03/MF A01 


CONF-900704-2 


Engine knock predictions ae a fully-detailed and a re- 
duced chemical kinetic mechani 
DE90005992/GAR 050,882 PC A03/MF A01 


CONF-900704-3 
Combustion of n-butane and isobutane in an internal com- 
bustion engine: A comparison of experimental and model- 
ng results. 
DE90005993/GAR 050,883 PC A03/MF A01 
CONF-900704-4 


Numerical of silane combustion. 
DE90006002/GAR 050,885 PC A03/MF A01 


CONF-900704-5 
Kinetic modeling of ethene oxidation at low and intermedi- 


ate temperatures. 
DE90005998/GAR 050,884 PC A03/MF A01 
CONF-900704-6 


Se Ss San anes ene eR 


mation in flames. 
DE90007571/GAR 051,876 PC A03/MF A01 
CONF-900704-7 


Modelling of flamelet surface-to-volume ratio in turbulent 
premixed combustion. 


DE90006312/GAR 
CONF-900704-8 

Auto-ignition temperatures of binary mixtures of alkanes in 

a closed vessel: Comparisons between experimental meas- 

urements and nu 

DE90007856/GAR 050,887 PC A03/MF A01 
CONF-900704-9 


Roles of PAH and pees in soot nucleation and growth. 
DE90009022/GAR 050,888 PC A03/MF A01 


CONF-900704-10 
Rate constants for the reaction, O + H2O (yields) OH + 
OH, over the temperature range, 1500-2400 K, by the flash 
photolysis-shock tube technique: A further consideration of 
the back reaction 
DE90010500/GAR 
CONF-900705-2 
Safe venting of ‘ogen. 
DESOOOBSeA/GAA. 
CONF-900705-3 
Comes on  —_—— technology for removal of at- 


mospheric 3 
DE90010016/GAR 051,399 PC A03/MF A01 
CONF-900709-1 
ing thin films of YBaCu oxides prepared by 


D. 
DE90011109/GAR 053,013 PC A02/MF A01 
CONF-9007 12-1 
Paste extrudable explosives: Their history and their current 


status. 
DE90009438/GAR 052,835 PC A03/MF A01 
CONF-900712-2 


Search for o he energy low vulnerability 
DE90009436/G. 052,834 


CONF-9007 12-3 
Development of a high-tensile-strain plastic-bonded TATB 


90011463/GAR 052,847 PC A02/MF A01 
CONF-906723-1 


New Lan ly for pare a> ‘triggered thyristors. 
DE90006769. PC A02/MF A01 


uum 
ane switched-bias response from steady-state irradia- 


E90006770/GAR 052,295 PC A02/MF A01 
CONF-900723-3 


Total-dose 
DE90007152/ 


CONF-900723-4 
Examination of the 1-MeV equivalent silicon damage meth- 


DE! 17167/GAR 051,178 PC A02/MF A01 
CONF-900723-5 
Statistical process control for QML radiation hardness as- 


surance. 

DE90007413/GAR 052,296 PC A02/MF A01 
CONF-900723-6 

1/f noise in irradiated MOS devices. 

DE90007288/GAR 051,971 PC A02/MF A01 
CONF-900723-7 

Thermal emission model for the anneal of radiation-induced 


ee holes. 
90007285/GAR 051,179 PC A02/MF A01 
CONF-900723-8 


050,886 PC A03/MF A01 


050,793 PC A03/MF A01 


051,395 PC A03/MF A01 


explosives 
PC A02/MF A01 


a. of thin film ferroelectric capacitors. 
051,970 PC A02/MF A01 


Dosimetry considerations for the yee photon/elec- 

tron environment of HERMES lll: Implications for experi- 

ments and modeling. 

DE90007073/GAR 053,052 PC A02/MF A01 
CONF-900723-9 

SEU characterization - design dependence of the 


SA3300 micr: 

DE90007678/GAR 050,955 PC A02/MF A01 
CONF-900723-10 

Field dependence of interface trap buildup in Si-gate MOS 


devices. 

DE90007679/GAR 051,180 PC A02/MF A01 
CONF-900723-11 

Radiation hardening of a high voltage IC technology 


= DMOS). 

E90008345/GAR 051,181 PC A02/MF A01 
CONF-900724-1 

Unusual formaldehyde-induced hypersensitivity 


s. 
£200080230/GAR 052,273 PC A02/MF A01 
CONF-900724-2 
Summertime elevation of radon in southern Appalachian 


homes. 
DE90009237/GAR 051,503 PC A02/MF A01 
CONF-900724-3 


Transport studies of radon in limestone underlying houses. 
DE90009238/GAR 051,504 PC A02/MF A01 


CONF-900724-4 


Performance experience with radon 
DE90009236/GAR 051,50. 


CONF-900724-5 


First-phase study design for the US Navy Radon Assess- 
ment and Mitigation Program (NAVRAMP). 


in two 


ition systems. 
PC A02/MF A01 


CONF-900792-2 


DE90009421/GAR 
CONF-900724-6 

Determination of airborne organics by direct sampling mass 

spectrometry. 

DE90009422/GAR 051,396 PC A02/MF A01 
CONF-900724-7 

Rapid determination of nicotine in urine by direct thermal 

DE90009423/GA 051,448 PC A02/MF A01 
CONF-900729-1 

Experimentation and concept formation by an autonomous 

mobile robot. ” 

DE90003063/GAR 051,841 PC A03/MF A01 
CONF-900729-2 


Ultrasound and visual sensor feedback and fusion. 
DE90005280/GAR 051,842 PC A03/MF A01 


CONF-900737-1 
Improvements in 
and ition 
DE! '717/GAR 
CONF-900742-1 
Initial parametric results 
fied, Lorenz-Meutzner 
DE90010146/GAR 
CONF-900742-2 
Thermodynamic calculations for mixtures of environmentally 
= refrigerants using the Lee-Kesler-Ploecker equation of 
e. 
DE90010493/GAR 051,984 PC A03/MF A01 
CONF-900756-1 


051,505 PC A02/MF A01 


Particles for ion-exchange 
050,837 PC A03/MF A01 
_CYCLEZ: An LMTD-speci- 


itor-freezer model. 
051,861 PC A03/MF A01 


nee seem ea 
051,066 PC A02/MF A01 


DE90009779/GAR 
pg nd 
of PCBs in Bo 


a oe 
pene eed ) extraction technique (Method 3541). 
Soxteaveg a) ar 051,492 PC A02/MF A01 


CONF-900764-1 
Se arate een ee 


De90008s72/GAR 051,877 PC A02/MF A01 
CONF-900764-2 

Fatigue crack growth in ceramic materials at ambient and 

elevated temperatures. 

DE90008418/GAR 051,878 PC A02/MF A01 
CONF-900765-1 

—— the closure computation in automated deduc- 


£90007792/GAR 050,997 PC A03/MF A01 
CONF-900773-1 
ese Ser ant Ce ares e eee 
current 


duration 

DE90008572/GAR 051,228 PC A02/MF A01 
CONF-900774-1 

We ility of nickel aluminides. 

DE! 57/GAR 
CONF-900774-2 

Joini 

DE9001081 9/GAR 
CONF-900775-1 

Potential responses of landscape boundaries to global envi- 

ron 

052,171 PC A03/MF A01 


052,006 PC A02/MF A01 


051,886 PC A03/MF A01 


DE90008568/GAR 
CONF-900780-1 
Bold Archimedes: An experiment in automating mechanical 
DE 001/GAR 051,814 PC A02/MF A01 
CONF-900780-2 
Performance of multiple tasks by an autonomous robot 


visual and ultrasound ; 
DE90010719/GAR 1,848 PC A02/MF A01 
CONF-900780-3 


of redundant manipulator-platform sys- 
051,849 PC A02/MF A01 


oo“ Positioning 
lems for maximum 
DESO0T 1061/GAR 
CONF-900781-1 


Graph Structure Model. 
DE90008945/GAR 


CONF-900781-2 
Unifying the object-oriented paradigm with semantic data 
DE90010840/GAR 051,084 PC A03/MF A01 
CONF-900789-1 ; 
ee Se & eel Cees ee 
stainless steels. 


316 
DE90009409/GAR 051,956 PC A03/MF A01 


CONF-900789-2 
Embrittlement of the Shippingport reactor neutron shield 


tank. 
DE90010464/GAR 052,755 PC A03/MF A01 


calemcmeeti 
semiconductor bridge igniter for low 


Siam hgh voage source. PC A02/MF A01 


bo 
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DE90009729/GAR 
CONF-900792-3 

Effect of charge mixture ratio and particle size on igniter 

heat transfer characteristics. 
:90010833/GAR 052,843 PC A03/MF A01 

CONF-900792-4 

Aerosol cloud ition experiments. 

DE90011051/GAR 052,844 PC A03/MF A01 
CONF-900792-5 

— laser ignition of explosives and pyrotechnics: Ef- 

fects and pol anal of radiative transfer. 
DE90011052/GAR 052,845 PC A03/MF A01 


CONF-900792-6 
Development of diode laser-ignited pyrotechnic and explo- 


sive components. 

DE90011238/GAR 052,846 PC A03/MF A01 
CONF-900793-1 

Skolem functions and equality in automated deduction. 

DE90009703/GAR 051,082 PC A03/MF A01 
CONF-900793-2 

Interaction of objects in manufacturi 

DE90010599/GAR 051, 
CONF-900794-1 

Urban modeling of organic aerosol source emissions. 

DE90010651/GAR 051,411 PC AQ2/MF A01 
CONF-900795-1 
Multi-criteria position and configuration optimization for re- 
dundant platform/manipulator wore 

DE90010705/GAR 051,847 PC A02/MF A01 
CONF-900796-1 

Numerical simulation of aerosol scavenging by ice-bearing 

convective clouds. 


DE90010676/GAR 050,570 PC A02/MF A01 
CONF-900796-2 
Parameterization of aerosol scavenging in a convective 


cloud q 

DE90010865/GAR 050,571 PC A02/MF A01 
CONF-8602184-SUMM 

Summary of summit meeting of professional society presi- 


dents and/or executive directors. 
DE90010504/GAR 052,447 PC A03/MF A01 


CONF-8702184-SUMM 
Summary of summit meeting of professional society presi- 
dents and/or executive directors. 
DE90010503/GAR 052,446 PC A03/MF A01 


CONF-8809221-8 
LEU fuel cycle analyses for the Belgian BR2 Research Re- 


actor. 

DE90010403/GAR 052,761 PC A03/MF A01 
CONF-8810155-50 

Decontamination impacts on solidification and waste dis- 


I. 
E90010643/GAR 052,646 PC A03/MF A01 
CONF-8901187 


Proceedings of the workshop on the cooling of high-per- 


formance reactors. 
DE90777871/GAR 052,718 PC A08/MF A01 
CONF-8902178-1 


Treatment and 
DE90010688/GAR 


CONF-8904159-5 


Current US efforts in fusion failure experience dat 
DE90010917/GAR 052,614 PC ‘A03/MF A01 
CONF-8904 193-4 


History and some potentials of oil shale ceme 
DE90010918/GAR 051,889 PC | A03/MF A01 


CONF-8905 102-2 
os Packaging technology with laser-patterned inter- 


5E90010743/GAR 051,183 PC A02/MF A01 
CONF-8905 106-2 


Critical appraisal of model simulations. 
DE90010694/GAR 050,553 PC A03/MF A01 


CONF-8905 144-16 
Exotic hadrons and hadron dynamics at a tau-charm facto- 


fy. 
DE90010722/GAR 053,106 PC A03/MF A01 
CONF-8905208-4 


Elastic scattering and total cross sections. 
DE90011217/GAR 053,139 PC A02/MF A01 


CONF-8905310-1 


Effect of trace amounts of antimony on the structure and 
properties of aluminum alloy A356.2 
DE90010461/GAR 052,008 PC A03/MF A01 


CONF-8906270-5 
Theory of electron-ion collisions: The role of doubly excited 


states. 
DE90011078/GAR 053,122 PC A03/MF A01 
CONF-8906317-1 


Ground states of semi-linear diffusion equa‘ 
DE90010419/GAR 052,056 PC 02/MF A01 


CONF-8906320-1 


Brilliant pebbles. 
DE90010756/GAR 


CONF-8907 118-2 
Light gas gun system for launching building material into 
low earth orbit. 


050,889 PC A03/MF A01 


process simulation. 
15 PC A02/MF A01 


hazardous chemical wastes. 
051,556 PC A02/MF A01 


052,299 PC A03/MF A01 
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DE90010745/GAR 
CONF-8907 134-9 


T of precision electroweak measurements. 
DE90010179/GAR 053,070 PC A04/MF A01 


CONF-8907 189-1 


Molecular ba pr and localized vibrational states. 
DE90010602/GAR 050,798 PC A03/MF A01 


CONF-8907 190-1 


Need for the next linear collider. 
DE90010176/GAR 


CONF-8907191-1 
Climate Caucus report: Opportunities for bridging the gaps 


from effects to impacts. 
DE90010877/GA 050,555 PC A03/MF A01 
CONF-8908 128-2 


Convenient system for diffraction moire measurements. 
DE90010980/GAR 051,790 PC A02/MF A01 


CONF-8908 142-6 


Two-photon physics. 
DE90011216/GAR 


CONF-8908 178-2 
Free boundary problem arising in plasma physics. 
DE90010065/GAR 052,943 PC A03/MF A01 
CONF-8908222-2 
Convenient system for the manufacture of holographic dif- 


fraction gratings. 
DE90008481/GAR 052,924 PC A02/MF A01 
PR neni 


surveyi 
Beast 10904/GAI 
CONF-8909248-2 


RELAPS/MODS3 computer code 
DE90010947/GAR 


CONF-8909305 


Workshop on high-field NMR and Se neater i 
DE90010002/GAR 052,11 A04/MF A01 


CONF-8909331-1 


Electromagnetic computations for fusion devices. 
052,618 PC A02/MF A01 


053,232 PC A03/MF A01 


053,067 PC A02/MF A01 


053,138 PC A03/MF A01 


at low-level radioactive waste sites. 
051,413 PC A03/MF A01 


"052,106 PC A03/MF A01 


DE9001 1097/GAR 
py men tan 


ed processing of ceramic superconduct 
OE 90009721 /GAR 


CONF-8910121-4 
J erp tests of proton nay 


052,996 PC ‘03/MF A01 


DE90010545/GAR 
CONF-8910121-5 


Internal polarized targets. 
DE90010578/GAR 


CONF-8910183 
Appalachian coal: The clean fuel choice for today’s needs 


and tomorrow’s gr 
051,393 PC A10/MF A01 


53,088 PC A03/MF A01 


053,091 PC A03/MF A01 


DE90000469/GAR 
CONF-8910241-6 
Long-term stability of solid standards for radiochemical 


analysis. 
DE90010948/GAR 051,523 PC A02/MF A01 
CONF-8910269-2 


Parametric investigation of electrical effects on aerosol 
scavenging by droplets over large fires. 
DE90010866/GA\ 050,572 PC A03/MF A01 


CONF-8910325-1 
a cumulative a on fish and wildlife in the 
iv 


Salmon River Basin, Idal 
DE90010540/GAR 051,689 PC A03/MF A01 
CONF-8910357 


Proceedings of the impedance and bunch instability work- 


DE90010201/GAR 053,075 PC A12/MF A02 
CONF-8910357-2 


Bunch len in the SLC damping rings. 
DE90010174. VGAR 053,065 PC A03/MF A01 


CONF-8910367-2 
JANUS neutron irradiation of a mouse cell line containing a 


shuttle vector plasmid. 
DE90010542/GAR 052,240 PC A03/MF A01 
CONF-8910393 


eninge of the workshop on asymmetric B factory at 
K. 


KEK. 

DE90777869/GAR 053,162 PC A12/MF A01 
CONF-8910395-1 

ond of energy efficiency in reducing environmental 


090010419/GAR 051,234 PC A03/MF A01 
CONF-8910400-1 
Performance of algorithms for large-scale bound con- 


strained problems. 
DE90010084/GAR 051,001 PC A03/MF A01 
CONF-8910400-2 


Direct calculation of Newton steps without accumulating Ja- 


cobians. 
DE90009702/GAR 051,000 PC A03/MF A01 
CONF-8910401-1 
HK singular value decomposition of rank deficient matrix tri- 
ets. 


plets. 
DE90010114/GAR 052,055 PC A02/MF A01 


CONF-8910406-1 
Use of the power burst facility for boron neutron capture 


therapy. 
DE90010955/GAR 052,147 PC A02/MF A01 
CONF-8911130 


US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th 
US-Japan workshop on compact toroids. 

DE90010253/GAR 052,945 PC A11/MF A02 


CONF-9002100-2 


High Flux Beam Reactor instrument u 
DE90010019/GAR 


CONF-9002116-1 
Transformation of high-carbohydrate food wastes into de- 


ie radable plastics. 
E90010414/GAR 051,554 PC A02/MF A01 
CONF-9002117-1 


Parity violation and electron scattering. 
DE90010429/GAR 053, 


CONF-9002118-1 
Status of the Tau-Charm Facility and highlights of its phys- 


ics program. 

DE90010177/GAR 053,068 PC A02/MF A01 
CONF-9002120-1 

| gga of prospects for methanol vehicles in the United 


tates. 
DE90009719/GAR 053,309 PC A03/MF A01 
CONF-9002122-1 


Strangeness in nuclei. 
DE90011514/GAR 


CONF-9003100-4 


Radiation effects concerns at a spallation source. 
DE90010567/GAR 53,089 PC A03/MF A01 


CONF-9003128-3 
Modeling pulse driven antenna systems with finite differ- 


ences. 
DE90010682/GAR 051,106 PC A02/MF A01 
CONF-9003147-1 


Studies of soil gas, gas generation, and shallow microbial 
ivity at Mallard North Landfill, Dupai —— Illinois. 
DE90010102/GAR 051,5: 03/MF A01 


CONF-9003149-1 
Realistic warhead and blast shield testing of chemical 
energy tandem warhead systems for advanced antitank 
mi i 
DE90010615/GAR 052,839 PC A03/MF A01 
CONF-9003149-2 
Low-cost infrared telemetry system for kilohertz-bandwidth 


data acquisition. 
050,933 PC A02/MF A01 


rade. 
2 PC A02/MF A01 


PC A02/MF A01 


053,148 PC A03/MF A01 


DE90010616/GAR 
CONF-9003150-1 


of gaseous detectors. 
D981 09 78/ GAR 


CONF-9003150-2 


Detector background conditions at linear colliders. 
DE90010175/GAR 053,066 PC A02/MF A01 


CONF-9003150-3 
Electrostatic design of the barrel CRID and associated 


measurements. 
DE90010182/GAR 053,072 PC A02/MF A01 
CONF-9003151-1 


Particle energization. 
DE90010565/GAR 


CONF-9003152-1 


Chern-Simons er anyonic superconductivity. 
DE90010663/GAR 053,097 PC A03/MF A01 


CONF-9003153-1 


Destruction of — components in supercritical water. 
DE90010600/ 051,555 PC A03/MF A01 


CONF-9003154-1 


Thoughts on future ESSR studies of inner core levels. 
DE90010711/GAR 053,104 PC A03/MF A01 


CONF-9003154-2 


Spectral characteristics of insertion device sources at the 
Advanced Photon Source. 
DE90011099/GAR 053,123 PC A03/MF A01 


CONF-9003155-1 
Ambient-temperature creep failure of silver-aided diffusion 


bonds between steel. 
DE90010687/GAR 051,958 PC A03/MF A01 
CONF-9003158-1 


Datum definition problems in a. alignment. 

DE90010311/GAR A02/MF A01 
CONF-9003159-1 

Radiation tolerance implications for the mechanical design 

of a scintillator calorimeter for the 

DE90011112/GAR 052,642 PC A02/MF A01 
CONF-9003160-1 

AISI a for direct steelmaking. 

DE90010953/GAR 051,959 PC A03/MF A01 
CONF-9003161-1 

Precise extractions of the x and Q(sup 2) dependence of R 

= sigma (sub L)/sigma (sub T), F(sub 2p), F(sub 2d), and 

F(sub 2n)/(sub 2p) from a combined analysis of SLAC 

deep inelastic electron scattering experiments. 


053,069 PC A02/MF A01 


050,517 PC A03/MF A01 
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DE90011013/GAR 
CONF-9004105-1 

Fabrication of a high T(sub c) superconducting bolometer. 

DE90011306/GAR 051,130 PC A02/MF A01 
CONF-9004110-2 

Argonne Utility Simulation model: An ee tool for evalu- 

ating energy and environmental strategies. 

DE90011091/GAR 051,418 PC A02/MF A01 
CONF-9004131-1 

Lost circulation technology development projects. 

DE90009742/GAR 051,299 PC A03/MF A01 
CONF-9004 131-2 

Geopressured-Geothermal Resource, research and use. 

DE90010944/GAR 051,304 PC A02/MF A01 
CONF-9004 133-1 


MHD/steam combined cycle power piant: A technology 


update. 

DE90009967/GAR 051,316 PC A02/MF A01 
CONF-9004 133-2 

Applicability of base-isolation R&D in non-reactor facilities 


to a nuclear reactor plant. 
052,694 PC A02/MF A01 


053,119 PC A02/MF A01 


DES0010137/GAR 
CONF-9004 133-3 
Technology choice in a least-cost expansion analysis 
framework: The a of gas prices, planning horizon, and 
system characteristics. 
DE90011145/GAR 


CONF-9004 138-4 
TREAT reactor control rod scram system simulations and 


bes010581 /GAR 052,762 PC A03/MF A01 
CONF-9004 138-5 
ABRAC: A microcomputer-based Fortran code for multi-cyle 


burnup. 
DE90009714/GAR 052,745 PC A03/MF A01 
CONF-9004 146-8 


PC-based digital imaging for storing microscopy images for 


surveillance programs. 
DE90010080/GAR 050,956 PC A02/MF A01 
CONF-9004 147-5 
Burning mechanism and regression rate of RX-35-AU and 
RX-35-AV as a function of HMX particle size measured by 
the hybrid closed bomb-strand burner. 
DE90010677/GAR 052,841 PC A03/MF A01 
CONF-9004 159-4 
Input/output algorithm for M-dimensional rectangular 
domain decompositions on N-dimensional hypercube multi- 


computers. 
DE90010494/GAR 051,003 PC A02 


CONF-9004 159-5 


Massively parallel Fokker-Planck calculations. 
DE90010691/GAR 052,954 PC A02/MF A01 
CONF-9004 159-6 


Linear algebra for dense matrices on a hypercube. 
DE90010533/GAR 051,004 PC A02/MF A01 


CONF-9004159-7 
bang animation of parallel algorithms for matrix computa- 


e901 1076/GAR 051,010 PC A03/MF A01 
CONF-9004159-8 


Implementation of JAC3D on the NCUBE/ten. 
DE90011472/GAR 051,012 PC A02/MF A01 


CONF-9004171-3 
Analysis of explosions in hard rocks: The power of discrete 


element modelii 
052,857 PC A04/MF A01 


051,348 PC A02/MF A01 


ing. 
DE90010689/GAR 

CONF-9004181-2 
Environmental compliance process at New York FUSRAP 


sites. 

DE90011182/GAR 052,676 PC A03/MF A01 
CONF-9004182-1 

AFLC ECAMP experience: How it was done and lessons 


learned. 

DE90010099/GAR 051,741 PC A02/MF A01 
CONF-9004 182-2 

Alternative solvents/technologies for paint stripping. Phase 


1. 
DE90010981/GAR 052,040 PC A03/MF A01 
CONF-9004 184-2 


Effect of Cu(sup 2+ ) ma goes: moments on the by aaa 

p anyon of YBa2Cu307: origin of the “linear term” 
the specific heat; The volume fraction of praca oi 

DE90011214/GAR 053,018 PC A03/MF A01 


CONF-9004 186-1 
In situ moisture monitoring system for a solid low-level ra- 
dioactive disposal pit at Los Alamos National Laboratory, 


Technical Area 54, Area G. 
DE90010573/GAR 051,510 PC A02/MF A01 
CONF-9004 187-1 


| ~<a to turbulence: An example of scientific audioliza- 


DES0010637/GAR 052,892 PC A03/MF A01 
CONF-9004188-1 
Sensor fusion methodology for remote detection of buried 


land mines. 

DE90010633/GAR 052,840 PC A03/MF A01 
CONF-9004 189-1 

ALPAL Matrix Editor for symbolic Jacobians. 


DE90010639/GAR 
CONF-9004190-1 


New challenges for HEP computing: RHIC and CEBAF. 
DE90010641/GAR 053,093 PC A03/MF A01 


CONF-9004190-2 
Computing and data handling requirements for SSC and 


LHC experiments. 
DE90010310/GAR 053,079 PC A02/MF A01 


CONF-9004 190-3 
Contes one data handling recent experiences at Fermi- 


lab and S| 
053,145 PC A03/MF A01 


051,005 PC A03/MF A01 


DE90011480/GAR 
CONF-9004 190-4 
Tests of track segment and vertex finding with neural net- 


s. 

DE90011485/GAR 053,146 PC A02/MF A01 
CONF-9004191-1 

Unifying the object-oriented paradigm with semantic data 


models. 

DE90010840/GAR 051,084 PC A03/MF A01 
CONF-9004 192-1 

Health and safety guide for inorganic somos and 


metals used in the fabrication of superconductive alloys. 
DE90010598/GAR 051,450 PC A0S 


CONF-9004193-1 


Characterization of chemically prepared PZT thin films. 
DE90010831/GAR 051,888 PC A03/MF A01 


CONF-9004194-1 
Validation of ‘System 21’ monobeam transit with computer 
analysis and large models. Final draft. 
DE90010046/GAR 053,307 PC A03/MF A01 


CONF-9004 196-1 


INEL battery data base. 
DE90010914/GAR 


CONF-9004197-1 
Evaluating direct toxicity and food-chain effects in aquatic 


systems using natural periphyton communities. 
DE90011063/GAR 051,692 PC A03/MF A01 


CONF-9004200-1 
Role of quality assurance in the monitoring of terrestrial 


ecosystems. 
052,172 PC A02/MF A01 


051,212 PC A03/MF A01 


DE90010986/GAR 
CONF-9004201-1 
Friction and wear of whisker-reinforced ceramic composite 


bodies. 

DE90011313/GAR 051,979 PC A03/MF A01 
CONF-9005122-2 

Modeling jet penetration in glass. 

DE90010683/GAR 052,851 PC A02/MF A01 
CONF-9005122-3 

Comparison of CTH predictions with experimental armor/ 

anti-armor data for long rod penetrators in two and three di- 

mensions. 

DE90009744/GAR 052,850 PC A02/MF A01 
CONF-9005123-1 


Remote monitori 
DE90009709/GA\ 


CONF-9005 123-2 


Encapsulation of mixed radioactive and hazardous waste 
contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 PC A02/MF A01 


CONF-9005123-3 


Cas system particulate cleaning test and evaluation for 
the Process Experimental Pilot Plant. 
DE90010982/GAR 051,415 PC A02/MF A01 


CONF-9005135-3 
Approximate minimum-time trajectories for two-link flexible 


manipulators. 
DE90009728/GAR 051,843 PC A03/MF A01 
CONF-9005 135-4 


Hoan of decoupling for a class of right inv: 
DE90010649/GAR 051,052 


CONF-9005151-2 


Small-scale study of Rocky Flats uncalcined incinerator ash 
dissolution and filtrate anion exchange. Draft. 
DE90010807/GAR 052,669 PC A03/MF A01 


CONF-9005 164-1 
Performance problems of dimensional measurement sys- 


tems. 

DE30009975/GAR 051,836 PC A03/MF A01 
CONF-9005 166-1 

Elemental relationships in rock varnish as seen with SEM/ 


EDX elemental line profiling. 
DE90010568/GAR 052,452 PC A03/MF A01 
CONF-9005 166-2 


SEM analysis of rock varnish chemistry for cation-ratio 
= An examination of electron beam penetration 


5290010569/GAR 052,453 PC A03/MF A01 


CONF-9005 166-3 


Barium concentration in rock varnish: Implications for cali- 
brated rock varnish dating curves. 
DE90010570/GAR 052,454 PC A03/MF A01 


CONF-9005 167-4 
Enhancing a relational database: Stepwise, bottom-up 
design. 


of incinerator emissions usi 


FTIR. 
051,397 PC A02/MF A01 


PC 5 A02/ME AO A01 


CONF-9006173-1 


DE90010834/GAR 
CONF-9005 168-1 


050,306 PC A03/MF A01 


tically charged spray 
050,797 PC AO ‘A02/MF A01 


Parametric study of 

DE90010580/GAR 
CONF-9005 169-1 

T ts of opportunities for plastics recycling and source 

reduction. pape 

DE90010716/GAR 051,557 PC A03/MF A01 
CONF-9005170-1 


Gallium a unique a agent in bone: Preclinical 
action. 


studies on its mechanisms of 
DE90010650/GAR 052,206 PC A02/MF A01 
CONF-9005171-1 
International decision making and global climate change: 
ee 
DE90010794/GAR 
CONF-9005172-1 


Impact of automated feeder a on capacity uti- 
lization at the Athens Utilities Board 
DE90010710/GAR 051,229 PC A02 


CONF-9005173-1 
ee are ane eee at Gunny ae 


tion for 
052,514 PC A03/MF A01 


050,554 PC A04/MF A01 


DE90010825/ GAR 
CONF-9005174-1 


Hierarchical to large space structure control. 
DE90010681/GAR 053,248 PC A03/MF A01 
CONF-9005175-1 


Algorithm for using a slide-screw tuner as a computer-con- 


trolled impedance. 
DE90010657/GAR 051,116 PC A02/MF A01 
CONF-9005178-1 


Results of field testing of waste forms a. 
DE90010905/GAR 051, A03/MF A01 


CONF-9005179-1 

Highlights of the OECD LOFT LP-FP-2 experiment pp 

} 1 generation, fission product chemistry, and 

sient release 

DE90010916/GAR 05 1,522 PC A03/MF A01 
CONF-9005 183-1 

Sedimentation of poe through quiescent suspensions. 

DE90011018/GA 052,895 PC A02/MF A01 
CONF-9005 198-1 


Secondary neutral mass spectrometry using three-color res- 
onance ionization: Gann adunldaateas 


tection in Si at the 40 ppt level. 
DE90011167/GAR 050,718 PC A03/MF A01 


CONF-9006 105-1 
Comparative three-dimensional flow analysis of MHD gen- 
erators and seawater thrusters. 
DE90011160/GAR 051,319 PC A02/MF A01 


CONF-9006114-1-REV.1 
oo A Partitioning and Optimizing SISAL Compiler. Revi- 


5E90010679/GAR 051,006 PC A03/MF A01 
CONF-9006124-4 


Hidden responsibilities of the experimentalist. 
DE90010595/GAR 051,837 PC A03/MF A01 
CONF-9006 124-5 


NDE of ceramic heat ex 
DE90010977/GAR 


py eset 


051,891 PC A03/MF A01 


ion-exchange equilibria in chabazite zeolite. 


E900 10703/GAR 051,513 PC A03/MF A01 
CONF-9006 139-2 


Decontamination of low-level wastewaters by continuous 


countercurrent ion ex 
DE90011077/GAR 051,525 PC A03/MF A01 
CONF-9006 146-4 


Self study of Li-alloy/FeS2 thermal cell 
DE90010659/GAR 051209. PC A01 


CONF-9006 146-5 
Resistivity measurements of halide-salt/MgO separators for 


thermal cells. 
DE90009740/GAR 051,208 PC A02/MF A01 
CONF-9006 146-6 
Application of ultracapacitors in electric vehicle propulsion 
Be90010884/GAR 051,210 PC A03/MF A01 
CONF-9006153-1 
ee ee er a ee 


E900 10846/GAR 052,894 PC A03/MF A01 
CONF-9006 169-2 
Analysis of shared data structures for compile-time garbage 


collection in logic program: 
OESOOT TT TT/GAR 051,011 PC A03/MF A01 


CONF-9006172-1 
Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 PC A02/MF A01 
CONF-9006173-1 


Probabilistic approach to the evaluation of the PTS issue. 
DE90010717/GAR 052,756 PC A03/MF A0i 
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CONF-9006174-1 
Improving the performance of InAs(sub 1-x)Sb(sub x)/InSb 
infrared detectors grown by metal organic chemical vapor 
'90009743/GAR 
CONF-9006 175-1 
Nuclear ineering research opportunities at Brookhaven 
tories. 


National 

DE90010642/GAR 052,698 PC A02/MF A01 
CONF-9006 176-1 

gaa linac energy regulation via injector current modu- 


(5E90010678/GAR 053,100 PC A02/MF A01 
CONF-9006 177-1 
IPPEX: An automated planning system for dimensional in- 


spection. 
DE90010849/GAR 051,816 PC A03/MF A0i 
CONF-9006 178-1 
poe may | of radioisotope power systems at Westinghouse 
ford Company. 


DE3001 081 /GAR 052,635 PC A03/MF A01 
CRDEC-CR-070 
se Protection Testing (Task 5 - Qualitative Fit Test 


imulants). 
AD-A222 987/0/GAR 050,621 PC AOS/MF A01 
CRDEC-TR-167 
Wear Metal Analysis in Engine Oil by Microwave Digestion 


and Atomic Absorption 

AD-A223 070/4/GAR 050,713 PC A03/MF A01 
CREL-TR-P-90/13 

Concept for ny ot Computer-Aided Drafting and 

— with Cost Engineering and Specification Prepara- 

AD-A223 150/4/GAR 051,810 PC A03/MF A01 
CRM-88-198 

User Fees and Program Costs in Marine Corps Child Care 


Centers. 
AD-A223 252/8/GAR 052,359 PC A03/MF A01 
CRM-89/9 


Evaluating Minimum Aptitude Standards. 
AD-A223 062/1/GAR 052,346 PC A03/MF A01 


CRM-89-45 


050,789 PC A03/MF A01 


Performance of Basic Infantry Tasks. 
AD-A223 251/0/GAR 052,358 PC A04/MF A01 


CRM-89-114 


Relative A Recruiting Yields by AFQT Cat 
AD-A223 063/9/GAR 052,347 PC A03/ 


CRM-89-191 


Navy Nurse 
AD-A222 892/2/GAR 


CRM-89-234 
Concurrent versus Enlistment ASVAB in Evaluation of New 


Tests. 

AD-A222 893/0/GAR 050,314 PC A03/MF A01 
CRM-89-290 

— of the GT Composite Requirement on Qualification 


AD-Ab22 894/8/GAR 052,328 PC A03/MF A01 
CRREL-SP-90-6 


Salmon River ice Jam Control Studies. 
AD-A222 665/2/GAR 050,847 PC A03/MF A01 


CS-TR-2454 


Place/Transition Nets with 
AD-A222 724/7/GAR 


CS-TR-2462 


—— of a Decomposition Approach for Real-Time 
a Stochastic 


Model. 
AD A222 72672 GAR 052,075 PC A03/MF A01 


MF A01 


nsation. 
050,313 PC A03/MF A01 


Debit Arcs. 
050,968 PC A03/MF A01 


aie 
Controlli 
PB90-252 

CSG-122 


Se works Memory System Evaluation for Multiprogram- 
Workloads. 


AD A222 808/8/GAR 050,950 PC A03/MF A01 
CSG-123 

Efficient Instruction Sequenci 

AD-A222 807/0/GAR 
CSI-90-04-01 


Advanced Communication Processing Techniques Held in 
Ruidoso, New Mexico on 14-17 May 1989. 
AD-A223 244/5/GAR 050,932 PC A21/MF A03 


CTN-90-009 
Technical publication transfer test with Pratt and Whitney: 
MIL-M-28001 (SGML) and MIL-D-28000 Class | (IGES). 
Quick short test report. 

DE90010186/GAR 051,812 PC A02/MF A01 

CTN-90-010 
Engineering 


Real-Time Systems with Parallel Processes. 
27/GAR 051,821 PC A03/MF A01 


ing with inline Target insertion. 
050,971 PC A04/MF A01 


drawing transfer test with the Air Force po 
Air Logistics Center: MIL-D-28000 Class II (IGES). 


short test report. 
DE90010180/GAR 


ya 


051,811 PC A02/MF A01 


‘echnical publication transfer test with i 
pers MIL-M-28001 (SGML) and MIL-D- 
(IGES). Quick short test report. 


OR-20 VOL. 90, No. 20 


Computer 
Class | 


DE90010173/GAR 
CTR-3-5-86-1129 
Computer Program for the Analysis of Bridge Bent Columns 


Including a Graphical Interface. 
PB90-255639/GAR 050,873 PC A08/MF A01 
CTR-3-6-86-1118-1F 
Effectiveness of Membrane Curing Compounds for Portland 
Cement Concrete Pavements. 
PB90-255621/GAR 050,872 PC A04/MF A01 


CTR-3-9-86-490-1 
Investigation of the Frictional Resistance of Seal Coat 


Pavement Surfaces. 
PB90-255647/GAR 050,874 PC A04/MF A01 
CTR-3-18-88/9-969-1 


Evaluation of the Performance of the Auto-Read Version of 


the Face Dipstick. 

PB90-255613/GAR 050,871 PC A03/MF A01 
CTS-005-89 

Carry Hard ICBM basing: A technical assessment. 

DE90010973/GAR 052,406 PC A03/MF A01 
CU-TP-453 


False vacuum decay in Jordan-Brans-Dicke cosmologies. 
DE90011125/GAR 053,128 A03 


CUNY-MB89-03 
Consequences of Monotonicity for Markov Transition Func- 


tions. 
AD-A222 852/6/GAR 052,097 PC A03/MF A01 
CWI-BS-R8915 


Scheduling Identical Jobs on Uniform Parallel Machines. 
PB90-251729/GAR 051,037 PC A02/MF A01 


CWI-CS-R8908 
Lists and Associative Functions in Algebraic Specifications: 
Semantics and Implementation. 
051,034 PC A03/MF A01 


051,083 PC A02/MF A01 


PB90-251695/GAR 
CWI-CS-R8910 


Dataflow Graphics Workstation. 
PB90-251745/GAR 


CWI-CS-R8911 
Branching Time and Abstraction in Bisimulation Semantics 


(Extended Abstract). 
PB90-251737/GAR 051,064 PC A03/MF A01 
CWI-CS-R8916 


How to Share Concurrent Wait-Free Variables. 
PB90-251711/GAR 051,036 PC A03/MF A01 


CWI-CS-R8917 


Downward Closure Ordinals of ee ae Program: 
PB90-251703/GAR PC. A03/MF A01 


CWI-CS-R8924 
Towards a Theory of (Self) Applicative Communicating 


Processes: A Short Note 

PB90-251752/GAR 051,038 PC A02/MF A01 
CWI-CS-R8926 

Syntax Definition Formalism SDF: Reference Manual. 

PB90-251760/GAR 051,039 PC A04/MF A01 
DAR-TP-18 


Sensitivity Studies in a Two-Dimensional Atmospheric 


Tran Model. 
N90-21496/6/GAR 050,548 PC A03/MF A01 
DAR-TP-19 
Zones of Feasibility for Retrieval of Surface Pressure from 
Observations of Absorption in the a Band of Oxygen. 
N90-21495/8/GAR 050,573 PC A03/MF A01 


es 


tem coupling and effects optimizatio’ 
5 90010757/GAR 051, 197 PC A03/MF A01 


DCA/CIRC-370-P 195-5 
Defense Data Network Host Interface Qualification Testing- 


Link and Network Layers. 
AD-A223 066/2/GA 050,976 PC A11/MF A02 
DE89009482/GAR 


Ocean ener. . * aed Volume 2, Research 
maries, fscal 8. 


ear 1 

DEag0US4b2/GAR 051,313 PC A03/MF A01 
DE89009484/GAR 

Biofuels program summary. Volume 2, Research summa- 


ries, fiscal year 198: 
051,547 PC A10/MF A02 


" 050,958 PC A03/MF A01 


DE89009484/GAR _ 
DE89009505/GAR 
Wake deficit measurements on the Jess and Souza 


Ranches, Altamont Pass. 
DE89009505/GAR 051,314 PC A08/MF A01 
DE90000206/GAR 
Contracts for field projects and supporting research on en- 
hanced oil recovery. Progress review No. 59, quarter 


ending June 30, 1989. 
DE 206/GAR 052,494 PC A06/MF A01 
DE90000220/GAR 
Bartlesville Pr 
DE90000220/ 
“ana 
Producing unrecovered mobile oil: Evaluation of potential 
economically recoverable reserves in Texas, Oklahoma, 


and New Mexico. 
DE90000232/GAR 052,496 PC A08/MF A01 


DE90000233/GAR 
Effects of selected thermophilic microorganisms on crude 


oils at elevated temperatures and pressures. 1989 Annual 
report. 


por FY 1989 annual report. 
052,495 PC A03/MF A01 


DE90000233/GAR 
DE90000234/GAR 
po a oa of relative permeability from centrifuging versus 


looding. 
DE90000234/GAR 052,498 PC A09/MF A01 
DE90000235/GAR 
Characterization of steam aon surfactants through one-di- 


mensional sandpack experiments. 
DE90000235/GAR 052, 499 PC A08/MF A01 


DE90000237/GAR 


Semianalytical thermal model for linear steam drive. 
DE90000237/GAR 052,500 PC A08/MF A01 


DE90000239/GAR 


Flow in porous media, phase behavior and ultralow interfa- 
cial tensions: Mechanisms of enhanced petroleum recov- 
ery. Third annual report, October 1, 1987-September 30, 


1988. 

DE90000239/GAR 052,501 PC A10/MF A01 
DE90000240/GAR 

Modification of Buckley-Leverett and JBN methods for 


| oe fluids. 
IE90000240/GAR 052,502 PC A03/MF A01 
DE90000241/GAR 


Development of effective gas solvents including carbon di- 
oxide for the improved recovery of West Sak oil. Final 


r 
DE90000241/GAR 052,503 PC A14/MF A02 
DE90000323/GAR 


Testing the effectiveness of mobile home weatherization 
— in a controlled environment: The SERI CMFERT 


Project. 
DE90000323/GAR 051,230 PC A04/MF A01 
DE90000324/GAR 
Photovoltaic Measurements and Performance Branch 


annual report, FY 1989. 
DE90000324/GAR 051,362 PC A10/MF A01 
DE90000326/GAR 


Conference on the science and technology of thin-film su- 
perconductors. Book of abstracts. 
DE90000326/GAR 052,994 PC A06/MF A01 


DE90000327/GAR 
Aerodynamic pressure measurements on a rotating wind 


turbine blade. 
DE90000327/GAR 051,315 PC A03/MF A01 
DE90000329/GAR 


Diagnostics of glow discharges used to produce hydroge- 
nated amorphous silicon films. Annual subcontract report, 
December 1, 1988-November 30, 1989. 

DE90000329/GAR 051,363 PC A03/MF A01 


DE90000335/GAR 


Electrochromic sun control coverings for windows 
DE90000335/GAR 050,645 PC A02/MF A01 


DE90000336/GAR 


SERI photovoltaic subcontract reports: 1989 abstracts and 
document control information, March 1, 1987-February 29, 


1988. 

DE90000336/GAR 051,364 PC A04/MF A01 
DE90000413/GAR 

Niche market assessment for a small-scale western oil 


shale project. 
DE90000413/GAR 051,338 PC A08/MF A01 
DE90000441/GAR 


Low-temperature, sulfur-tolerant homogeneous catalysts for 
the water-gas ed reaction. Final report. 
DE90000441/GAR 051,262 PC A06/MF A01 


DE90000456/GAR 
Assessment of modular IGCC plants based on entrained 


flow coal gasification. 
DE90000456/GAR 051,237 PC A07/MF A01 
DE90000457/GAR 


Chemical equilibria model analysis of Hope Creek eastern 
oil shale lysimeter leachate data. 
DE90000457/GAR 051,739 PC A04/MF A01 


DE90000459/GAR 
Jet fuels aero of i by-products from the Great 


Plains Gasification Proj 
051,238 PC A03/MF A01 


052,497 PC A03/MF A01 


DE90000459/GAR 
DE90000464/GAR 


Solvent extraction of southern US tar sands. Final report. 
DE90000464/GAR 052,504 PC A13/MF A01 


DE90000465/GAR 


Assessment of membrane gas — applications to 

METC supported techniques. Final repo 

DE90000465/GAR 051, oe PC A04/MF A01 
DE90000466/GAR 

Aerodynamic drag characterization and deposition studies 

of irregular particles. Part 3, Analysis of flow and tempera- 

ture field inside the Combustion Deposition Entrained Reac- 


tor (CDER): Final report. 
DE90000466/GAR 051,239 PC A05/MF A01 
DE90000467/GAR 


Western states enhanced oil shale Poe niag: program: Shale 

oil production facilities conceptual design studies report. 

DE90000467/GAR 052,505 PC A10/MF A01 
DE90000468/GAR 

Ground movements associated with gas hydrate production 

in geologic media. Final report. 
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DE90000468/GAR 
DE90000469/GAR 


Appalachian coal: The clean fuel choice for today’s needs 
and tomorrow’s gr 
051,393 PC A10/MF A01 


052,506 PC A08/MF A01 


owth 
DE90000469/GAR 
DE90000471/GAR 
Particle impact probe. 
DE90000471/GAR 
DE90000473/GAR 


Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): Volume 


1. Final report. 

DE90000473/GAR 052,806 PC A11/MF A01 
DE90000474/GAR 

Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): Volume 


2. Final report. 

DE90000474/GAR 052,807 PC A14/MF A01 
DE90000475/GAR 

Subduction zone tectonic studies to develop concepts for 

the occurrence of sediment subduction (Phase 2): Volume 


3. Final report. 
DE90000475/GAR 052,808 PC A17/MF AO1 


DE90000478/GAR 
Trend analysis of coal gasification product yields in an en- 


trained flow reactor. Final report. 
DE90000478/GAR 051,240 PC A04/MF A01 


DE90001080/GAR 
Proceedings of the summer 
DE90001080/GAR 

DE90002686/GAR 
Technology ‘89: R and D Laboratory technology transfer 
peogra ram. Accomplishments in technology transfer from 


and it laboratories. 
DE90002686/GAR 051,384 PC A11/MF A02 
DE90003063/GAR 


Experimentation and concept formation by an autonomous 


mobile robot. 

DE90003063/GAR 051,841 PC A03/MF A01 
DE90003546/GAR 

Cumulative impact assessment: A case study. 

DE90003546/GAR 051,740 PC A03/MF A01 
DE90003717/GAR 

Improvements in macroreticular particles for ion-exchange 


and gel-permeation chromatography. 
DE90003717/GAR si 050,837 PC A03/MF A01 


DE90005280/GAR 

Ultrasound and visual sensor feedback and fusion. 

DE90005280/GAR 051,842 PC A03/MF A01 
DE90005991/GAR 

Shock tube ignition of isomers of octane. 

DE90005991/GAR 050, 881 PC A03/MF A01 
DE90005992/GAR 

Engine knock predictions using a fully-detailed and a re- 

duced chemical kinetic mechanism. 

DE90005992/GAR 050,882 PC A03/MF A01 
DE90005993/GAR 

Combustion of n-butane and isobutane in an internal com- 

bustion engine: A comparison of experimental and model- 


= results. 
DE90005993/GAR 050,883 PC A03/MF A01 
DE90005998/GAR 

Kinetic modeling of ethene oxidation at low and intermedi- 


ate temperatures. 
DE90005998/GAR 050,884 PC A03/MF A01 
DE90006002/GAR 


Numerical s of silane combustion. 
DE90006002/GAR 050,885 PC A03/MF A01 
DE90006280/GAR 


} ag absorber reactor/receiver for solar thermal applica- 


#90006280/GAR 051,365 PC A03/MF A01 
DE90006312/GAR 
Modelling of flamelet surface-to-volume ratio in turbulent 


premixed combustion. 
050,886 PC A03/MF A01 


050,880 PC A03/MF A01 


on superstrings. 
053,051 PC A15/MF A01 


DE90006312/GAR 
DE90006769/GAR 

New technique for hardening aay ‘triggered thyris' 

DE90006769/GAR PC A02/ MPA A01 
DE90006770/GAR 

— switched-bias response from steady-state irradia- 


£90006770/GAR 052,295 PC A02/MF A01 
DE90007073/GAR 


Dosimetry considerations for the go ! photon/elec- 
tron environment of HERMES Ili: Implications for experi- 


ments and modeling. 
DE90007073/GAR 053,052 PC A02/MF A01 
DE90007134/GAR 
Effectiveness of water spray mitigation systems for acci- 
dental releases of hydrogen fluoride. Volume 6, Appendix 


H, Selected still or 
DE90007134/GAR 051,447 PC A06 


DE90007152/GAR 


Total-dose degradation of thin film ferroelectric capacitors. 
DE90007152/GAR 051,970 PC A02/MF A01 


DE90007167/GAR 
Examination of the 1-MeV equivalent silicon damage meth- 
odology. 


DE90007167/GAR 
DE90007227/GAR 
Hadron physics. Summary papers on hadron physics for the 


NSAC long range plan. 
DE90007227/GAR 053,053 PC A04/MF A01 


DE90007285/GAR 
Thermal emission model for the anneal of radiation-induced 


tr 
051,179 PC A02/MF A01 


051,178 PC A02/MF A01 


‘apped holes. 
DE90007285/GAR 
DE90007288/GAR 


1/f noise in irradiated MOS devices. 
DE90007288/GAR 


DE90007413/GAR 
Statistical process control for QML radiation hardness as- 


surance. 
052,296 PC A02/MF A01 


051,971 PC A02/MF A01 


DE90007413/GAR 
DE90007571/GAR 
Initial studies of electric field effects on ceramic powder for- 


mation in flames. 
DE90007571/GAR 051,876 PC A03/MF A01 
DE90007678/GAR 


SEU characterization and design dependence of the 


SA3300 microprocessor. 
DE90007678/GAR 050,955 PC A02/MF A01 


DE90007679/GAR 
Field dependence of interface trap buildup in Si-gate MOS 
devices. 


DE90007679/GAR 051,180 PC A02/MF A01 
DE90007792/GAR 
pei the closure computation in automated deduc- 


n. 
DE90007792/GAR 050,997 PC A03/MF A01 
DE90007856/GAR 
Auto-ignition temperatures of binary mixtures of alkanes in 
a closed vessel: Comparisons between experimental meas- 
urements and numerical predictions. 
DE90007856/GAR 050,887 PC A03/MF A01 
DE90008210/GAR 
Self-propelied in-tube shuttle and control system for auto- 
mated measurements of magnetic field alignment. 
DE90008210/GAR 53,054 PC A02/MF A01 
DE90008213/GAR 


Los Alamos Critical Experiments Facility 1989 program 


review. 
DE90008213/GAR 052,757 PC A03/MF A01 
DE90008220/GAR 
Laser rai camera modeli 
DE90008220/GAR en 
DE90008221/GAR 
Status of target physics for inertial confinement fusion: 
Report on the review at DOE Headquarters, Germantown, 


MD on November 14-17, 1988. 

DE90008221/GAR 052,602 PC A03/MF A01 
DE90008222/GAR 

Summary results of an assessment of research projects in 

the National Photovoltaics Program. 

DE90008222/GAR 051,366 PC A02/MF A01 
DE90008223/GAR 

State Environmental Policy Act (SEPA) environmental 

checklist form for the closure of the 216-B-3 Pond System. 

DE90008223/GAR 051,548 PC A16/MF A01 
DE90008224/GAR 

Initial inverse calibration of the ground-water flow model for 

the Hanford unconfined aquifer. 

DE90008224/GAR 051,687 PC A03/MF A01 


DE90008225/GAR 
Performance testing of radiobioassay laboratories: In vivo 


measurements. Final report. 
052,235 PC A06/MF A01 


052,863 PC A03/MF A01 


DE90008225/GAR 
DE90008226/GAR 
Architect’s and 4 guide to energy conservation in 
existing a ‘olume 1, Energy use assessment and 
simulation methods 
DE90008226/GAR- 


DE90008227/GAR 
TFE Verification Ae gy Semiannual report for the period 


ending September 3 

DE! 227/GAR 052,634 PC A08/MF A01 
DE90008228/GAR 

Advanced multilayer x-ray optics. 

DE90008228/GAR 
DE90008229/GAR 


Stable isotope sales: Mound customer and shipment sum- 


maries, FY 1988. 

DE90008229/GAR 052,629 PC A03/MF A01 
DE90008230/GAR 

Energy and Technology Review, —- 1990. 

DE20008230/GAR 51,360 PC A03/MF A01 
DE90008231/GAR 


Novel target configurations for selective ionization state 


studies in molybdenum. 
DE90008231/GAR 053,056 PC A03/MF A01 
DE90008232/GAR 


Dill-D research operations annual report, October 1, 1988- 


September 30, 1989. 
DE90008232/GAR 052,603 PC A07/MF A01 
DE90008233/GAR 
Basic data report for drillholes H-14 and H-15 (Waste Isola- 
tion Pilot Plant-WIPP). 


050,637 PC A05/MF A01 


(053,055 PC A03/MF A01 


DE90009236/GAR 


DE90008233/GAR 
DE90008234/GAR 


Basic data report for drillholes H-17 and H-18 (Waste Isola- 
tion Pilot Plant-WIPP). 
051,499 PC AOS 


052,481 PC A06 


DE90008234/GAR 
DE90008235/GAR 


X-Ray Detector: An x-ray radiation detector design code. 
DE90008235/GAR 053,057 PC A03/MF A01 


DE90008236/GAR 
Basic data report for drillhole H-16 (Waste Isolation Pilot 


Plant-WIPP). 
DE90008236/GAR 051,500 PC AOS 
DE90008237/GAR 


Modeli Se Se Se Seeee 


facing components. 
DE90008237/GAR 052,604 PC A03/MF A01 
DE90008238/GAR 
CERC report: Results of the CERC Project with recommen- 
dations for ANL institutional strategies in advanced scientif- 
ic com 1 
DE90008238/GAR 050,998 PC A05/MF A01 
DE90008239/GAR 
COMBINE/PC: A portable ENDF/B Version 5 neutron 


spectrum and cross-section —— 
DE90008239/GAR 053,058 Be A08/MF A01 


DE90008240/GAR 
Understanding our genetic inheritance: The US Human 
Genome The first five years FY 1991-1995. 
DE90008240/GAR 052,163 PC A0S/MF A01 

DE90008241/GAR 

Safety poms oy sie gee X17B2 beamline Synchrotron Medi- 
cal Research Facility. An addendum to the Phase 2 NSLS 


Safety Analysis Report, BNL No. 52205, June 1989. 
DE90008241/GAR 052,236 PC A04/MF A01 


DE90008242/GAR 
Chemical Techi 
DE90008242/GAR 

DE90008243/GAR 


Plasma-facing materials. 
DE90008243/GAR 


DE90008244/GAR 
Analysis of a postulated radiological accident from mixed 
waste operations at existing hazardous wast 
facilities at the Lawrence Livermore National Laboratory. 
DE90008244/GAR 

DE90008251/GAR 


Acoustic a 


Division annual technical report 1989. 
050,842 PC A11/MF A01 


052,605 PC A03/MF A01 


ition of power plant fly 

mental ale cleanup. Final report: Revised Version. 
DE90008251/ 051,394 PC A22 
DE90008345/GAR 


See Se 6 eS aD 


(BCDMOS). 
DE90008345/GAR 051,181 PC A02/MF A01 
DE90008372/GAR 


Cyclic damage zones ahead of tensile fatigue cracks in ce- 


ramic materials. 

DE90008372/GAR 051,877 PC A02/MF A01 
DE90008418/GAR 

Fatigue crack growth in ceramic materials at ambient and 

elevated temperatures. 

DE90008418/GAR 051,878 PC A02/MF A01 
DE90008557/GAR 

Weldability of nickel aluminides. 

DE90008557/GAR 
DE90008568/GAR 


Potential responses of landscape boundaries to global envi- 


ronmental oa. 
DE90008568/GAR 052,171 PC A03/MF A01 
DE90008572/GAR 


Response of MOV and SiC arresters to steep-front longer 
duration current pulses. 
051,228 PC A02/MF A01 


" 052,006 PC A02/MF A01 


pul 
DE90008572/GAR 

DE90008783/GAR 
Design of a gun system for in-situ compressive strength 


measurements. 
DE90008783/GAR 052,440 PC A04/MF A01 
DE90008945/GAR 


Graph Structure 
DE90008945/GAR 
DE90008964/GAR 
ing of ; 
Sia 
DE90008975/GAR 
MIT Po Smee gga project. Progress report, May 


050,999 PC A02/MF A01 
051,395 PC A03/MF A01 


15, 1989-January 1 
DE90008975/GAR 


DE90009001/GAR 
Bold Archimedes: An experiment in automating mechanical 
DE! 1/GAR 051,814 PC A02/MF A01 
DE90009022/GAR 


Roles of PAH and acetylene in soot nucleation and 
DE90009022/GAR 050,888 PC A03/ Ao A01 


DE90009236/GAR 
Performance experience with radon mitigation systems. 


October 15,1990 OR-21 


052,923 PC A0S/MF A01 
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DE90009236/GAR 
DE90009237/GAR 
Summertime elevation of radon in southern Appalachian 


homes. 
DE90009237/GAR 
DE90009238/GAR 


Transport studies of radon in limestone underlying houses. 
051,504 PC A02/MF A01 


051,502 PC A02/MF A01 


051,503 PC A02/MF A01 


DE90009238/GAR 
DE90009239/GAR 
Unusual formalcehyde-induced hypersensitivity in two 


ris. 
5E90009239/GAR 052,273 PC A02/MF A01 
DE90009324/GAR 


SUPER-RAMP EXTENSION wee Final report. 
DE90009324/GAR 52,742 PC A10/MF A01 


DE90009409/GAR 
HAZ liquation cracking behavior in newly developed lean 


316 stainless steels. 
DE90009409/GAR 051,956 PC A03/MF A01 
DE90009421/GAR 


First-phase study design for the US Navy Radon Assess- 
ment and Mitigation Program (NAVRAMP). 
DE90009421/GAR 051,505 PC A02/MF AO1 


DE90009422/GAR 
Determination of airborne organics by direct sampling mass 
spectrometry. 
DE90009422/GAR 051,396 PC A02/MF A01 
DE90009423/GAR 
Rapid determination of nicotine in urine by direct thermal 


desorption ion trap mass spectrometry. 
DE90009423/GAR 051,448 PC A02/MF A01 
DE90009436/GAR 


Search for nigh. ow low vulnerability explosives. 
DE90009436/G: 052,834 PC A02/MF A01 


ae 
Paste extrudabie explosives: Their history and their current 


status. 

DE90009438/GAR 052,835 PC A03/MF A01 
DE90009481/GAR 

Convenient system for the manufacture of holographic dif- 


fraction gratings. 
DE90009481/GAR 052,924 PC A02/MF A01 
DE90009553/GAR 


Modified ferrisilicates for synthesis gas conversion. Final 


report. 

DE90009553/GAR 051,879 PC A24/MF A03 
DE90009556/GAR 

Process and analytical studies of enhanced low severity co- 

processing using selective coal pretreatment. Quarterly 

technical progress r December 1989-February 1990. 

DE90009556/GAR 051,241 PC A03/MF A01 


DE90009557/GAR 


Engineering design and analysis of advanced physical fine 
coal cleaning —_—— Technical progress report No. 


5, Fi 

DE90009557/GAR 051,263 PC A03/MF A01 
DE90009701/GAR 

Run-beyond-clad-breach oxide testing in EBR-2. 

DE90009701/GAR 052,743 PC A02/MF A01 
DE90009702/GAR 


Direct calculation of Newton steps without accumulating Ja- 


cobians. 

DE90009702/GAR 051,000 PC A03/MF A01 
DE90008703/GAR 

Skolem functions and equality in automated deduction. 

DE90009703/GAR 051,082 PC A03/MF A01 
DE90009707/GAR 

Current distribution in cylindrical porous electrodes. 

DE90009707/GAR 051,207 PC A03/MF A01 
DE90009708/GAR 

Cation and anion tracer diffusion in YBa2Cu30(7-delta). 

DE90009708/GAR 052,995 PC A03/MF A01 
DE90009709/GAR 


Remote monitori 
DE90009709/GA\ 


DE900097 10/GAR 
Use of model compounds in coal structure and reactivity 


si q 
DE90009710/GAR 051,264 PC A02/MF A01 
DE90009711/GAR 


Neutronic and fuel cycle aewney pel - interchangeable 
3500 MWth metal and oxide fueled LI 
DE90009711/GAR 052, re PC A03/MF A01 


DE90009712/GAR 


Wakefield calculations on parallel computers. 
DE90009712/GAR 053,059 PC A02/MF A01 


DE90009713/GAR 


Fracture toughness and solid-particle’ erosion of ceramic- 

matrix whisker-reinforced composites 

DE90009713/GAR 051,914 PC A03/MF A01 
DE90009714/GAR 


ABRAC: A microcomputer-based Fortran code for multi-cyle 


DE90009714/GAR 052,745 PC A03/MF A01 
DE90009715/GAR 

Fuel reprocessing data validation using the isotope correla- 

tion technique. 


of incinerator emissions using FTIR. 
051,397 PC A02/MF A01 
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DE90009715/GAR 
DE90009716/GAR 


Molecular dynamics studies of displacement cascades. 
DE90009716/GAR 052,606 PC A03/MF A01 


DE90009717/GAR 


Physics studies of higher actinide consumption in an LMR. 
DE90009717/GAR 052,758 PC A03/MF A01 


DE90009719/GAR 
Summary of prospects for methanol vehicles in the United 


States. 

DE90009719/GAR 053,309 PC A03/MF A01 
DE90009720/GAR 

Production of a beam of the long-lived 16(sup + ) isomer 


in hafnium-178. 
DE90009720/GAR 053,060 PC A03/MF A01 
DE90009721/GAR 


Improved processing of ceramic superconductors. 
DE90009721/GAR 052,996 PC A03/MF A01 


DE90009723/GAR 


—— and economic evaluation of diesel engine with 
igen enrichment and water injection. 
D 90009723/GAR 050,915 PC A02/MF A01 


DE90009724/GAR 
Use of curium as a rare earth substitute in high (Tc)-related 


compounds. 

DE90009724/GAR 052,997 PC A02/MF A01 
DE90009725/GAR 

High-temperature superconductors for space power trans- 


mission lines. 
DE90009725/GAR 051,160 PC A03/MF A01 
DE90009727/GAR 


Tin doping of od grown by MOCVD using tetraethyitin. 
DE90009727/GAR 051,880 PC A02/MF A01 


DE90009728/GAR 
Approximate minimum-time trajectories for two-link flexible 


manipulators. 
051,843 PC A03/MF A01 


052,746 PC A03/MF A01 


DE90009728/GAR 
DE90009729/GAR 


Titanium-boron mixtures as variable heat sources. 
DE90009729/GAR 50,889 PC A03/MF A01 


DE90009732/GAR 


Molecular orbital studies of the bonding in heavy element 
organometallics. Progress report. 
DE90009732/GAR 050,746 PC A02/MF A01 


DE90009735/GAR 


Close out report for archaeological investigations on the 
Savannah River Site, South Carolina. 
DE90009735/GAR 050,584 PC A03/MF A01 


DE90009736/GAR 


Archaeological resource management plan of the Savan- 
nah River Archaeological Research Program. 
DE90009736/GAR 050,585 PC A08/MF A01 


DE90009737/GAR 


Technical synthesis of prehistoric archaeological investiga- 
tions on the Savannah River Site, Aiken and Barnwell 


Counties, South Carolina. 
DE90009737/GAR 050,586 PC A16/MF A02 
DE90009739/GAR 


oe oe for the Rutherford magnetic spectrograph on 


DE90009739/GAR 053,061 PC A03/MF A01 
DE90009740/GAR 
Resistivity measurements of halide-salt/MgO separators for 


thermal cells. 
DE90009740/GAR 051,208 PC A02/MF A01 
DE90009742/GAR 


Lost circulation technology development projects. 
DE90009742/GAR 051,299 PC A03/MF A01 


DE90009743/GAR 


Improving the performance of InAs(sub 1-x)Sb(sub x)/InSb 
—, a grown by metal organic chemical vapor 


depositio 
D£90009743/GAR 050,789 PC A03/MF A01 
DE90009744/GAR 


Comparison of CTH predictions with experimental armor/ 
anti-armor data for long rod penetrators in two and three di- 


mensions. 
DE90009744/GAR 052,850 PC A02/MF A01 
DE90009749/GAR 


Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 051,398 PC A02/MF A01 


DE90009750/GAR 

Petroleum oot Monthly, February 1990. 

DE90009750/ 051,339 PC A07/MF A01 
DE90009779/GAR 

Automatic, high-resolution analysis of low-noise fringes. 

DE90009779/GAR 051,066 PC A02/MF A01 
DE90009794/GAR 

Interactive chemistry of coal-petroleum we Quarter- 


ly report, December 16, 1989-March 15, 19: 
DE90009794/GAR 051,265 PC A03/MF A01 


DE90009841/GAR 
Cooperative research in coal liquefaction infratechnology 
and generic technology development. Quarterly report, 
August 1, a 31, 1989. 
DE90009841/GAR 051,242 PC A06/MF A01 


DE90009902/GAR 


Advanced coal-fueled combustor for residential space heat- 
ing applications. Quarterly technical progress report No. 1, 


October 1986-January 1987 
DE90009902/GAR 050,890 PC A02/MF AO1 


DE90009903/GAR 


Advanced coal-fueled combustor for residential space heat- 
ing applications. Quarterly technical progress report No. 2, 


February 1987-April 1987. 
DE90009903/GAR 050,891 PC A03/MF A01 
DE90009904/GAR 


Advanced coal-fueled combustor for residential space heat- 
ing applications. Quarterly technical progress report No. 3, 


May-July 1987. 
DE90009904/GAR 050,892 PC A03/MF A01 
DE90009938/GAR 


Miniature inexpensive, oxygen sensing — Seventh 
uarterly report, 31 January 1990-30 April 1990 
1E90009938/GAR 051,788 PC ‘A02/MF A01 


DE90009963/GAR 


Bifunctional chelates of Rh-105 and Au-199 as potential ra- 
So. oan agents. (Progress report, June 1, 1989-May 


31, 1990). 
DE90009963/GAR 052,237 PC A03/MF A01 
DE90009967/GAR 


MHD/steam combined cycle power plant: A technology 


update. 

DE90009967/GAR 051,316 PC A02/MF A01 
DE90009972/GAR 

Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 PC A02/MF A01 
DE90009974/GAR 


Transformer coupled semiconductor bridge igniter for low 
voltage ignition from a high voltage source. 
DE90009974/GAR 050,919 PC A02/MF A01 


DE90009975/GAR 
Performance problems of dimensional measurement sys- 


tems. 
DE90009975/GAR 051,836 PC A03/MF A01 
DE90009976/GAR 


Rheology and microstructure of concentrated suspensions. 
DE90009976/GAR 52,887 PC A03/MF A01 


DE90009998/GAR 


Memorandum of Understanding between the United States 
Department of Energy and the State of Texas: Annex 1, 
Characterization of oil and gas reservoir heterogeneity. 
Fourth quarterly report, January 15, 1990-April 15, 1 

DE90009998/GAR 052,507 Bc A02/MF A01 


DE90010002/GAR 


Workshop on hi _~ NMR and biological 
DE90010002/GAR 052,164 


DE90010010/GAR 
HTGR reactor research and development. Foreign trip 


report, March 16-25, 1990. 
DE90010010/GAR 052,692 PC A03/MF A01 
DE90010013/GAR 


Importance of human performance and procedures in limit- 


ing severe accident risks. 
DE90010013/GAR 052,645 PC A03/MF A01 
DE90010016/GAR 


Biomass and HYDROCARB technology for removal of at- 


mospheric CO2. 
DE90010016/GAR 051,399 PC A03/MF A01 
DE90010017/GAR 


Test report: Generator stator bar leak quantification and 


pi 
Beboot081 7/GAR 051,219 PC A03/MF A01 
DE90010019/GAR 


High Flux Beam Reactor instrument upgrade. 
DE90010019/GAR 052,693 PC A02/MF A01 


DE90010046/GAR 


Validation of ‘System 21’ monobeam transit with computer 
analysis and large models. Final draft. 
DE90010046/GAR 053,307 PC A03/MF A01 


DE90010049/GAR 


Measurement of uranium and plutonium content in a fuel 
assembly bene beg RPI spent fuel assay device. 
DE90010049/ 052,637 PC A02/MF A01 


DE90010051/GAR 
Field study of disposed wastes from advanced coal proc- 
esses. Quarterly technical progress report, November 1989- 


January 1990. 
051,549 PC A03/MF A01 


lications. 
A04/MF A01 


DE90010051/GAR 
DE90010052/GAR 


Advanced coal-fueled 
progress report, October- 
DE90010052/GAR 


DE90010057/GAR 
Direct conversion technology. Annual summary report CY 
1989: Energy Conversion and Utilization Technologies Pro- 
ri l. 
§90010057/GAR 051,317 PC A04/MF A01 
DE90010058/GAR 
Spray ae modeling and evaluation. Annual summa- 


ry report CY 1 
050,894 PC A07/MF A01 


jas turbine systems. Technical 
ember 1989. 
050,893 PC A03/MF A01 


DE90010058/ GAR 
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DE90010065/GAR 

Free werent het problem arising in plasma physics. 

DE90010065 . 052,943 PC A03/MF A01 
DE90010080/GAR 


PC-based digital Lo for storing microscopy images for 


surveillance pr 

DE90010080/GAR 050,956 PC A02/MF A01 
DE90010081/GAR 

Evaluations of internal density variations of plastic molded 


pieceparts. 

DE90010081/GAR 052,036 PC A03/MF A01 
DE90010084/GAR 

Performance of algorithms for large-scale bound con- 


strained problems. 

DE90010084/GAR 051,001 PC A03/MF A01 
DE90010094/GAR 

Contemporary issues in solar pond resear 

DE90010094/GAR 051,367 “Pc A02/MF A01 
DE90010099/GAR 


AFLC ECAMP experience: How it was done and lessons 
learned. 


DE90010099/GAR 051,741 PC A02/MF A01 
DE90010102/GAR 

Studies of soil gas, gas generation, and shallow microbial 
activity at Mallard North Landfill, Dupage County, Illinois. 
DE90010102/GAR 051,550 PC A03/MF A01 


DE90010104/GAR 
Microbial field pilot ~~. ‘wae progress report, July 1, 


1989-September 30, 1989. 
DE90010104/GAR 052,508 PC A02/MF A01 
DE90010105/GAR 


—— field pilot study. Quarterly technical progress 
, October 1 1989. 


1-December 31, 
D 90010105/GAR 052,509 PC A03/MF A01 
DE90010110/GAR 


Discussions on the ign of the data 
sis system for the SSC L-Star detector. 
March 27-April 5, 1990. 
DE90010110/GAR 


DE90010114/GAR 
HK singular value decomposition of rank deficient matrix tri- 


jets. 
Besco101 14/GAR 052,055 PC A02/MF A01 
DE90010121/GAR 


First observation of Lambda (sup 0),(bar Lambda) (sup 
0),K(sub pong Fy 0) production in relativistic heavy ion colli- 


sions at the 

DE90010121/GAR 053,063 PC A03/MF A01 
DE90010124/GAR 

Rheological and related colloidal aspects of aqueous proc- 

essing that affect the development of microstructure. 
DE90010124/GAR 051,881 PC A02/MF A01 


DE90010133/GAR 
few enhanced oil recovery research. Quarterly report, 


lober-December 1989. 
DE90010133/GAR 052,510 PC A03/MF A01 
DE90010137/GAR 


Applicability of base-isolation R&D in non-reactor facilities 


to a nuclear reactor plant. 
DE90010137/GAR 052,694 PC A02/MF A01 
DE90010139/GAR 


— of ion implantation on the near-surface mechani- 


properties of ceramics. 
Besoorot 39/GAR 051,882 PC A03/MF A01 
DE90010141/GAR 


Subsurface hardenit 
cubation period of so! 
DE90010141/GAR 


DE90010142/GAR 


Thermal and phase analysis of YBa(sub 2)Cu(sub 3)O(sub 
7-x) powder compacts with organic acid additives. 
DE90010142/GAR 051, 883 PC A02 


DE90010146/GAR 


Initial parametric results usi 
fied, Lorenz-Meutzner cycle re’ 
DE90010146/GAR 


DE90010148/GAR 
Interatomic forces and bonding mechanisms in MgO clus- 


ters. 

DE90010148/GAR 050,790 PC A02 
DE90010153/GAR 

Effect of stratification on gravitational coagulation and set- 


tling of aerosols. 
DE90010153/GAR 051,400 PC A03/MF A01 
DE90010164/GAR 


— swelling of elastomeric materials in solvent envi- 


ronments. 
DE90010164/GAR 051,954 PC A03/MF A01 
DE90010165/GAR 
Preliminary evaluation of potential e 
for the Waste Isolation Pilot Plant (WIPP’ 
DE90010165/GAR 05: vase PC AO5/MF A01 


DE90010166/GAR 


_ Enhanced gas recovery bibliography, a National Lab- 
oratories, December 1975-December 198: 
DE90010166/GAR 052,511 °c A03/MF A01 


DE90010167/GAR 
Strength analyses of Weeks Island bulkheads. 


ing and analy- 
Oreign trip report, 


053,062 PC A02/MF A01 


and flow of aluminum during the in- 
id particle erosion. 
051,972 PC A03/MF A01 


_CYCLEZ: An LMTD-speci- 
ator-freezer model. 
051,861 PC A03/MF A01 


_ modifications 


DE90010167/GAR 
DE90010168/GAR 
Yucca Mountain Project: Preliminary shaft liner design crite- 


ria and methodology guide. 
DE90010168/GAR 052,653 PC A10/MF A01 
DE90010169/GAR 
Deep inelastic structure functions from electron scattering 
on hydrogen, deuterium, and iron at 0.6 GeV(sup 2) = or 
< Q(sup 2) = or < 30.0 GeV(sup 2). 
DE90010169/GAR 053,064 PC A10/MF A01 


DE90010170/GAR 


Parallel electric resistivity in the TFTR tokamak. 
DE90010170/GAR 052,944 PC A03/MF A01 


DE90010171/GAR 
Human — 1989-90 program report. 
DE90010171/GAR 052,165 PC A08/MF A01 
DE90010172/GAR 
Vectorized elastic/piastic power law hardening material 


model including Lueders strain. 
DE90010172/GAR 051,826 PC A03/MF A01 


DE90010173/GAR 


Technical publication transfer test with Boeing Computer 
Services: MIL-M-28001 (SGML) and MIL-D-28000 Class | 


(IGES). Quick short test report. 
DE90010173/GAR 051,083 PC A02/MF A01 


DE90010174/GAR 


Bunch lengthening in the SLC damping rings. 
DE90010174/GAI AR 053,065 PC A03/MF A01 


DE90010175/GAR 


Detector background conditions at linear colliders. 
DE90010175/GAR 053,066 PC A02/MF A01 


DE90010176/GAR 


Need for the next linear collider. 
DE90010176/GAR 


DE90010177/GAR 
Status of _ Tau-Charm Facility and highlights of its phys- 


ics 
053,068 PC A02/MF A01 


051,266 PC A03/MF A01 


053,067 PC A02/MF A01 


progra' 
DE900101 7/GAR 
DE90010178/GAR 


Aging of gaseous detectors. 
DE90010178/GAR 


DE90010179/GAR 


Theory of precision electroweak measurements. 
DE90010179/GAR 053,070 PC A04/MF A01 


DE90010180/GAR 
Engineering drawing transfer test with the Air Force yo 
Air Logistics Center: MIL-D-28000 Class II (IGES). 


short test r 
051,811 PC A02/MF A01 


053,069 PC A02/MF A01 


eport. 
DE90010180/GAR 
DE90010181/GAR 


Supersymmetry breaking in string theory. 
DE90010181/GAR 053,071 PC A02/MF A01 


DE90010182/GAR 
Electrostatic design of the barrel CRID and associated 


measurements. 
DE90010182/GAR 053,072 PC A02/MF A01 
DE90010183/GAR 


Prediction of high-voltage, broadband rf pulse generation 
from an air gas avalanche switch. 
DE90010183/GAR 051,115 PC A03/MF A01 


DE90010184/GAR 


Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 PC A03/MF A01 


DE90010185/GAR 


Inhalation Toxicology Research Institute annual report, Oc- 
tober 1, 1987-September 30, 1988. 
DE90010185/GAR 052,238 PC A99/MF A04 


DE90010186/GAR 


Technical publication transfer test with Pratt and Whitney: 
MIL-M-28001 (SGML) and MIL-D-28000 Class | (IGES). 


Quick short test report. 
DE90010186/GAR 051,812 PC A02/MF A01 
DE90010187/GAR 


Potential near-surface disposal concepts for high-level ra- 
dioactive waste at the Idaho Chemical Processing Plant. 
DE90010187/GAR 052,654 PC A04/MF A01 


DE90010188/GAR 


Pacific Northwest Laboratory annual report for 1989 to the 
DOE Office of Energy Research. Part 2, Environmental sci- 


ences. 
DE90010188/GAR 051,742 PC A0S/MF A01 


DE90010189/GAR 
Seismic signal processing optimized for a specific source 


and receiver. 
DE90010189/GAR 051,104 PC A03/MF A01 
DE90010190/GAR 


Selection of immobilization technology for TRU waste. 
DE90010190/GAR 052,655 PC A03/MF A01 


DE90010191/GAR 
Overtest for Simulated Defense High-Level Waste (Room 
B): In situ data report (May 1984- 1988): Waste 
Isolation Pilot Plant (WIPP) Thermal/Structural Interactions 
DEsooTot 91/GAR 052,656 PC A99/MF E06 
DE90010192/GAR 
Design of linear shaped charges using the LESCA code. 


DE90010269/GAR 


DE90010192/GAR 
DE90010193/GAR 


052,836 PC A04/MF A01 


Operational and performance ————_ of the PCP 
PHEMTO-CHEM 100 ion mobility spectromet 
DE90010193/GAR 052,837 PC (A03/MF A01 


DE90010194/GAR 
Line sim tion and digital ic databases. 
wes PC A11/MF A01 


plification 
DE90010194/GAR 
DE90010195/GAR 


Haptic perception with an articulated, sensate robot hand. 
DE90010195/GAR 051,844 PC A03/MF A01 


DE90010196/GAR 


Characterization and development report for the SA2859: A 
silicon controlled rectifier. 
DE90010196/GAR 051,182 PC A06 


DE90010197/GAR 


Parameter sensitivity studies of selected components of the 
Waste Isolation Pilot Plant repository/shaft system 
DE90010197/GAR 051,506 PC A10/MF A02 


DE90010198/GAR 
ANEOS — equations of state for shock physics codes 
input manual. 
DE90010198/GAR 053,074 PC A04/MF A01 
DE90010199/GAR 
Gamma-ray and neutron leakage spectra calculated for un- 


shieled lors. 

DE90010199/GAR 052,759 PC A03/MF A01 
DE90010200/GAR 

Electrical power from inertial confinement fusion: Issues 


and prospects. 

DE90010200/GAR 052,607 PC A03/MF A01 
DE90010201/GAR 

Proceedings of the impedance and bunch instability work- 

500010201/GAR 053,075 PC A12/MF A02 
DE90010202/GAR 

Leaching characteristics of Idaho Chemical Processing 


Plant calcines. 
DE90010202/GAR 052,657 PC A03/MF A01 
DE90010234/GAR 


Cast coil transformer fire 
DE90010234/GAR 


rr enter 


tibility and reliability study. 
051,165 PC A05/MF A01 


on field-reversed configurations with 


japan workshop on 
pence ar -state ~ ge capt fusion plasmas and the 11th 
US-Japan toroids. 
DE90010253/GAR 052,945 PC A11/MF A02 
DE90010254/GAR 


GREPOS: A GENESIS database repositioni 
DE90010254/GAR 051,002 In 


DE90010255/GAR 
rg Toxicology Research Institute annual report, Oc- 
1 


1 tember 30, 1989. 
DE90010255/GAR 052,239 PC A13/MF A02 
DE90010256/GAR 


Technology transfer process: Background for the US na- 


tional energy strategy. 
DE90010256/GAR 051,340 PC A04/MF A01 
DE90010257/GAR 


Mechanical property characterization of fiber-reinforced SiC 
matrix co 


composites. 
DE90010257/GAR 051,915 PC A03/MF A01 
DE90010258/GAR 
Case study of the regional manufacturers’ participation in 
the manufactured housing RCDP. 
DE90010258/GAR 051,231 PC A03/MF A01 


DE90010261/GAR 


Economics of nonrenewable energy resources. 
DE90010261/GAR 051,341 PC A03/MF A01 


DE90010262/GAR 


Practical superconductor development for electrical power 
ications. Annual report for FY 1989. 
90010262/GAR 052,998 PC A05/MF A01 


DE90010263/GAR 


Exchange ratios for singlet boost-phase defenders. 
DE90010263/GAR 052,297 PC A03/MF A01 


DE90010265/GAR 
Flue Gas Cleanup Program. Fiscal year 1990, Summary 


Program Plan. 
DE90010265/GAR 051,401 PC A03/MF A01 
DE90010266/GAR 

Surface Coal Gasification Program. Fiscal year 1990, Sum- 


mary program plan. 

DE90010266/ AR 051,243 PC A03/MF A01 
DE90010267/GAR 

Advanced Combustion Technology Program. Fiscal year 


1990, Sumi pr 

DE90010267/GAR 050,895 PC A03/MF A01 
DE90010268/GAR 

Atmospheric Fluidized-Bed Combustion Program. Fiscal 


year 1990, Summary pr plan. 
DE90010268/GAR — 050,896 PC A03/MF A01 


DE90010269/GAR 


Waste Management Program. Fiscal year 1990, Summary 
program plan. 


October 15, 1990 


im. 
/MF A01 
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DE90010269/GAR 
DE90010270/GAR 
Coal-Based Gas Stream Cleanup Program. Fiscal year 


1990, Sumi im plan. 
DE90010270/CAR 051,402 PC A03/MF A01 
DE90010271/GAR 


Coal Preparation Program. Fiscal year 1990, Summary pro- 


plan. 
Be90010271/GAR 051,267 PC A03/MF A01 
DE90010272/GAR 
CO2 emissions from production and combustion of fuel eth- 


anol from corn. 

DE90010272/GAR 051,403 PC A03/MF A01 
DE90010273/GAR 

—— and clearance “ne using forward-looking, 


vehicular television 
DE90010273/GAR 053,310 PC A03/MF A01 
DE90010275/GAR 


051,551 PC A03/MF A01 


Aerosol Dynamics Laboratory. 
DE90010275/GAR 


DE90010276/GAR 
Heat engines program. Fiscal year 1990, Summary program 


90010276/GAR 050,916 PC A03/MF A01 
DE90010277/GAR 


International Thermonuclear Experimental eee sad _ 

divertor plate ince and lifetime consideratio: 

DE90010277/GAR 052,608 PC ‘A03/ME A01 
DE90010278/GAR 


a of TFTR diagnostics, including JET and JT-60. 
DE90010278/GAR 052,946 PC A03/MF A01 


DE90010279/GAR 


Propagations of drift waves in toroidal plasma systems. 
DE90010279/GAR 052,947 PC A03/MF A01 


DE90010280/GAR 
_—_ theory of geomagnetic pulsations: |. Internal excita- 
les. 


tions by —— particles. 
DE90010280/GAR 052,441 PC A03/MF A01 
DE90010281/GAR 


— year 1989 annual report for the Sensors Develop- 
ment Program: Inert Electrodes Program. 
DE90010281/GAR 052,007 PC A04/MF A01 


yest nen 
shale quarterly report, April-December 198 
Bes0010582/GAR 051,244 

DE90010283/GAR 
Computational - at the National Energy Research 


Supercomputer ter. 
DE90010283/GAR 052,948 PC A06/MF A01 
DE90010284/GAR 


HUGOFIT and HUGOPLOT: Computer codes for plane 
shock wave analysis with materials that have non-simple 


DE80010284/GAR 050,791 PC A04 
Sais 


a for a moving neutron detector. 
052,638 PC A03/MF A01 


050,324 PC A03/MF A01 


PCI A03/MF A01 


DESOOT0BB/ CA 
DE90010286/GAR 
Materials Fabrication Division/Precision 

am Combined Bibliography (1970-1989). 
:90010286/GAR 051,809 
DE90010287/GAR 


Microwave Tokamak Experiment: Overview and status. 
DE90010287/GAR 052,609 PC A03/MF A01 


DE90010288/GAR 


DOE requirements for the next generation controller. 
DE90010288/GAR 052,395 PC A03/MF A01 


DE90010289/GAR 
rc River Waste Management Program Plan, FY 


DE90010289/GAR 052,658 PC A10/MF A02 
DE90010290/GAR 


Cooperative research and development endeavor. 
DE90010290/GAR 051,342 PC A03/MF A01 


DE90010291/GAR 
— for technical analysis of budget proposals for finan- 


cial assistance. 
DE90010291/GAR 051,343 PC A03/MF A01 
DE90010292/GAR 
np ote em technical analysis of cost proposals for acquisi- 


e90010282/GAR 051,344 PC A03/MF A01 
DE90010293/GAR 
be Team environment, safety, and health assessment of 


DE9001 0010289/CAR 051,449 PC A15/MF A01 
DE90010294/GAR 


be eam assessment of the Pinellas Plant. 
90010294/GAR 051,743 PC A17/MF A01 


DE90010296/GAR 
——— -field shielding of satellites from high-energy-elec- 
environments. 


DE90010296/GAR 053,247 PC A03/MF A01 
DE90010297/GAR 

Sandia National Laboratories data engineering for DOE pro- 

duction agencies. 


OR-24 VOL. 90, No. 20 


Engineering Pro- 
PC A06/MF A01 


DE90010297/GAR 
DE90010298/GAR 


Primary Standards Laboratory report: 2nd half 1989. 
DE90010298/GAR 051,385 PC A03/MF A01 


DE90010299/GAR 
Graphical analysis of barrel-tamped explosively accelerated 


flyer plates. 
052,856 PC A03/MF A01 


051,800 PC A04/MF A01 


plates. 
DE90010299/GAR 
DE90010300/GAR 


LLUVIA: A program for one-dimensional, steady-state flow 
— h partial — porous media. 
10300/ 052,659 PC A03/MF A01 


un 
— calorimetry experiments in the Physics Division, 


DE90010301/GAR 053,076 PC A03/MF A01 
DE90010302/GAR 


Neoclassical effects on rf current drive. 
DE90010302/GAR 052,610 PC A03/MF A01 


DE90010303/GAR 


Surveillance of = A and Plot M report for 1989. 
DE90010303/GAR 051,507 PC A03/MF A01 


DE90010304/GAR 
Introduction to the Argonne Utility Simulation (ARGUS) 


model. 
DE90010304/GAR 051,233 PC AO5/MF A01 
DE90010305/GAR 


Magnetic heat pumps. 
DE90010305/GAR 


DE90010306/GAR 


Madison Symmetric Torus. 
DE90010306/GAR 


DE90010308/GAR 


Performance measurements of hybrid PIN diode arrays. 
DE90010308/GAR 053,077 PC A02/MF A01 


DE90010309/GAR 
Summary of the results from LASS and the future of 


strange quake spectroscopy 
DE90010309/GAR 053,078 PC A03/MF A01 


DE90010310/GAR 
Computing and data handling requirements for SSC and 


LHC experiments. 
DE90010310/GAR 053,079 PC A02/MF A01 
DE90010311/GAR 


Datum definition problems in —, alignment. 
DE90010311/GAR C A02/MF A01 


DE90010313/GAR 


Remedial Action Assessment System (RAAS): Evaluation of 
—" feasibility studies of CERCLA hazardous waste 


5E90010313/GAR 051,552 PC A07/MF A01 
DE90010314/GAR 
Coal Liquefaction Program. Fiscal year 1990, Summary pro- 


ram plan. 
E90010314/GAR 051,245 PC A03/MF A01 
DE90010315/GAR 
Executive summary: Reactor critical benchmark calculations 


for burnup credit applications. 
DE90010315/GAR 052,760 PC A03/MF A01 


DE90010316/GAR 


North Slope investigation report. 
DE90010316/GAR 


DE90010317/GAR 
— Waste Vitrification Plant Clean Air Act permit appli- 


5E90010317/GAR 051,404 PC A08/MF A01 
DE90010318/GAR 


Public perception and acceptance of ihe siting of nuclear 
waste facilities in seven countries. 
DE90010318/GAR 052,660 PC A11/MF A01 


DE90010319/GAR 
— experiments with neutron flux traps containing 


5E90010319/GAR 052,747 PC A03/MF A01 
DE90010321/GAR 


Subsurface Science Program: Program overview and re- 
search abstracts, FY 1989-FY 1990. 
DE90010321/GAR 051,553 PC A08/MF A01 


DE90010322/GAR 
Basic data report for drillhole H-12 (Waste Isolation Pilot 


Plant-WIPP). 
DE90010322/GAR 052,442 PC A04 
DE90010323/GAR 


Prediction of loads on penetrators into rock via the spheri- 
cal cavity expansion approximation. 
DE90010323/GAR 052,838 PC A03/MF A01 


gone one 


the XPATHS computer code. 
10324/GAR 053,243 PC A03/MF A01 


Ph npciertt 
Evaluation of mixed alcohol production processes and cata- 


lysts. 
DE90010325/GAR 051,268 PC A08/MF A01 
DE90010326/GAR 


Coal Combustion Science quarterly progress report, Janu- 
ary-March 1990. 


051,306 PC A0S/MF A01 


052,611 PC A03/MF A01 


051,744 PC A05S/MF A01 


DE90010326/GAR 


DE90010327/GAR 
— 's guide to the SCABBARD scenario language. Edition 


590010327/GAR 052,391 PC A0S/MF A01 
DE90010328/GAR 
Numerical modeling tools for transient electromagnetic 


——. 
E90010328/GAR 053,081 PC A08/MF A01 


DE90010329/GAR 
Geomechanical analyses in support of the Waste Isolation 


Pilot Plant (WIPP). 
DE90010329/GAR 051,508 PC A07/MF A01 
DE90010330/GAR 


Development of a point-contact solar cell using high- 
volume pri foyer | techniques. Final rt. 
DE90010330/GA' 051,31 PC A04/MF A01 


DE90010331/GAR 


Interferometric second-harmonic: ‘gee autocorrelator 
for characterizing femtosecond pulse: 
DE90010331/GAR 052,925 PC A03/MF A01 


DE90010332/GAR 
Electrical power from Inertial Confinement Fusion: Issues 


and prospects. Revision 1 
DE90010332/GAR 052,612 PC A03/MF A01 
DE90010333/GAR 


Transport simulation of the effect of bay radiation on 
the high beta, ohmic start-up of the HBT-EP tokamak. 
DE90010333/GAR 052,949 PC A03/MF A01 


DE90010334/GAR 
SLAC site geology, ground motion and some effects of the 


October 17, 198: earthquak e. 
DE90010334/GAR 052,443 PC A04/MF A01 
DE90010335/GAR 


Time optimal trajectories for a two wheeled robot. 
DE90010335/GAR 051,845 PC A03/MF A01 


DE90010336/GAR 
West Valley Demonstration Project annual report to Con- 


ress. 
Be90010336/GAR 052,661 PC A03/MF A01 
DE90010341/GAR 
Onboard detection of intrinsic Ly(alpha) radiation from a 


neutral particle beam. 
DE90010341/GAR 052,298 PC A03/MF A01 
DE90010342/GAR 


a Plant site environmental report for calendar year 
1 


DE90010342/GAR 051,745 PC A06/MF A01 
DE90010344/GAR 
Temperature distribution of a tokamak with a constant heat 


conductivity. 
DE90010344/GAR 052,950 PC A03/MF A01 
DE90010349/GAR 


— A computer program for 2-D reactive flow simula- 


DE90010349/GAR 052,888 PC A03/MF A01 
DE90010350/GAR 


SSRL-PEP ring divertor channel entrance thermal stress 
analysis for new bending magnet loads. 
DE90010350/GAR 053,082 PC A03/MF A01 


DE90010352/GAR 
Characterization of disruptions in the Microwave Tokamak 


Experiment, MTX. 
DE90010352/GAR 052,951 PC A03/MF A01 
DE90010353/GAR 


TESS computer code user’s manual. 
DE90010353/GAR 052,952 PC A03/MF A01 


DE90010354/GAR 
Turbulence modeling in the SHALE code. 
DE90010354/GAR 052,889 PC A03/MF A01 
DE90010359/GAR 


Comprehensive report to Congress: Clean coal technology 
= Low NOx/SOx burner retrofit for utility cyclone 


DE9001 0359/GAR 051,405 PC A03/MF A01 
DE90010360/GAR 


a Report to Congress Clean Coal Technology 
een. Demonstration of selective catalytic reduction 
SCR) a for the control of nitrogen oxide (NOx) 

anion fro’ h-sulfur-coal-fired boilers. 

DE90010360/GAI 051,406 PC A03/MF A01 


DE90010362/GAR 
Nonlinear oscillator. 
DE90010362/GAR 

DE90010364/GAR 
Inert Electrodes Program: Characterization of the reaction 
layer or film on PNL inert anodes. Progress report for April- 


December 1989. 
DE90010364/GAR 051,944 PC A03/MF A01 


DE90010369/GAR 


Comparison of propagation and absorption of FEL-generat- 
ed microwaves with theory. DOE Milestone report micro- 
wave tokamak experiment, March 1990. 

DE90010369/GAR 052,953 PC A03/MF A01 


051,269 PC A06/MF A01 


053,083 PC A02/MF A01 
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DE90010370/GAR 


Laboratory measurement of radionuclide sorption in solid 
waste storage Area 6 soil/groundwater 


DE90010370/GAR 051,509 PC A03/MF A01 
DE90010403/GAR 


LEU fuel cycle analyses for the Belgian BR2 Research Re- 


actor. 
DE90010403/GAR 052,761 PC A03/MF A01 
DE90010404/GAR 


Use of —— diffraction in borg strains in high- 


temperature ‘conducting composites. 
DE90010404/¢ AR — 052,999 PC A02/MF A01 


are anes 


bom Neewtny for symbolic ee 
10405/GAR 151,846 


Premera 


Innovative/alternative transport modes for movement of US 
coal exports to the Asian Pacific Basin. 
DE90010406/GAR 051, 270 PC A03/MF A01 


DE90010408/GAR 


Method for pressure-pulse suppression in fluid-filled pi 
DE90010408/GAR 052,695 PC A03/M' ot 


DE90010412/GAR 
Rf surface resistance measurements on the Pb-Bi-Sr-Ca- 


Cu-O system. 
053,000 PC A02/MF A01 


robotics. 
PC A03/MF A01 


ysi 
DE90010412/GAR 
DE90010413/GAR 
Roles of energy efficiency in reducing environmental 


i 
DE90010413/GAR 051,234 PC A03/MF A01 
DE90010414/GAR 

Transformation of high-carbohydrate food wastes into de- 


radable plastics. 
E90010414/GAR 051,554 PC A02/MF A01 
DE90010415/GAR 


Synthesis of ceramic superconductors under low oxygen 


ae. 
E90010415/GAR 053,001 PC A02/MF A01 
DE90010419/GAR 


Ground states of semi-linear diffusion 
DE90010419/GAR 052, 


DE90010429/GAR 


Parity violation and electron scatteri 
DE90010429/GAR 


DE90010432/GAR 
ee of coal by reducing enzymes in organic and 


aqueous media. 
DE90010432/GAR 051,271 PC A03/MF A01 
DE90010436/GAR 


Dual silicon surface-barrier detectors and associated elec- 
tronics _ monitoring chemical separation of (249)Cf and 


(24 
052,639 PC A02/MF A01 


yee ‘A02/MF A01 


059,084 PC A02/MF A01 


9)Bk 
DE90010436/GAR 
DE90010438/GAR 


Multilaboratory validation study of PCBs in soils using 

Soxtec(reg sign) extraction technique (Method 3541). 

DE90010438/GAR 051,492 PC A02/MF A01 
DE90010439/GAR 


Electron microscopy of interfaces in silicon carbide whisker- 


reinforced alumina com; es. 
DE90010439/GAR 051,916 PC A02/MF A01 
DE90010440/GAR 


High-sensitivity, position-sensitive fission chamber for sub- 
criticality measurement of spent fuel. 
DE90010440/GAR 052,640 PC A02/MF A01 


DE90010450/GAR 


Groundwater contamination. Studies in 
DE90010450/GAR 051,688 


DE90010451/GAR 


Explosive volcanism: 
Studies in geoph 
DE90010451/GAR 


DE90010452/GAR 


Active tectonics. Studies in geophysics. 
DE90010452/GAR 052,445 PC A13/MF A02 


DE90010455/GAR 


Synthesis of superconducting phase-pure YBa2Cu4O8. 
DE90010455/GAR ” 053,002 PC A03/MF A01 


DE90010458/GAR 
Effect of magnetic field on the critical current density of 


bulk superconducting wires. 
DE90010458/GAR 051,161 PC A02/MF A01 


DE90010461/GAR 


Effect of trace amounts of oor on the structure and 
properties of aluminum alloy A356.2. 
DE90010461/GAR 052,008 PC A03/MF A01 


DE90010464/GAR 
Embrittlement of the Shippingport reactor neutron shield 


tank. 

DE90010464/GAR 052,755 PC A03/MF A01 
DE90010474/GAR 

Po pernege Breeder Reactor |! (EBR-II): Instrumentation 


for core surveillance. 
DE90010474/GAR 052,696 PC A03/MF A01 
DE90010475/GAR 


Flow fields inside MHD generators and seawater thrusters. 


hysics. 
A09/MF A01 


Inception, evolution, and hazards. 
052,444 PC A10 


DE90010475/GAR 
DE90010479/GAR 


New approach for the determination of electronic structure. 
DE9001 0479/GAR 053,003 PC A03/MF A01 


DE90010490/GAR 
Status of and operating experience _ the University of 


Washington — booster lina 
DE90010490/GAR ” 053,085. "PC A02/MF A01 
DE90010492/GAR 


Sao inelastic and reactive molecular beam scat- 


from surfaces 

bE 10492/GAR — 050,792 PC A03/MF A01 
DE90010493/GAR 

Thermodynamic calculations for mixtures of environmentally 
safe refrigerants using the Lee-Kesler-Ploecker equation of 


state. 
DE90010493/GAR 051,984 PC A03/MF A01 
DE90010494/GAR 
Input/output algorithm 
ees decompositions 
DE90010494/GAR 
DE90010496/GAR 
Morphological and structural characterization of the spino- 
dal decom 


position of Fe-Cr alloys. 
DE90010496/GAR 051,957 PC A02/MF A01 


DE90010500/GAR 


Rate constants for the reaction, O + H20O (yields) OH + 
OH, over the temperature range, 1500-2400 K, by the flash 
photolysis-shock tube technique: A further consideration of 


DE90010500/GAR 050,793 PC A03/MF A01 
DE90010502/GAR 


Importance of weak hydrogen bonding C-H--donor and C- 
H--anion interactions in erning the structural properties 
of ps ad donors BEDT-TTF and BEDO-TTF and their 


——a fer salts. 
DE 10502/GAR 050,794 PC A01/MF A01 
DE90010503/GAR 
Summary of summit meeting of professional society presi- 
dents and/or executive directors. 
DE90010503/GAR 052,446 PC A03/MF A01 


DE90010504/GAR 


Summary of summit meeting of professional society presi- 
dents and/or executive directors. 
DE90010504/GAR 052,447 PC A03/MF A01 


DE90010506/GAR 
Proposed initiative for capitalizing on the Parkfield, Califor- 
nia, earthquake prediction. 
DE90010506/GAR 052,448 PC A03/MF A01 
DE90010508/GAR 
Priorities for a national program of continental drilling for 


scientific purposes. 
DE90010508/GAR 052,512 PC A03/MF A01 
DE90010509/GAR 


National drilling program to study the roots of active hydro- 
thermal systems related to young magmatic intrusions. 
DE90010509/GAR 051,300 PC A04/MF A01 


DE90010511/GAR 
Mineral resources: Research objectives for continental sci- 


entific drilli 
17 052,513 PC A04/MF A01 


051,386 PC A03/MF A01 


for M-dimensional rectangular 
positions on N-dimensional hypercube multi- 


051,003 PC A02 


DE90010511/GAR 
DE90010512/GAR 
Research objectives for continental scientific drilling studies 


of active fault zones. 
DE90010512/GAR 052,449 PC A03/MF A01 
DE90010513/GAR 


Dy ag for deep scientific drilling in Yellowstone Nation- 


al Park. 
DE90010513/GAR 052,450 PC A0S/MF A01 
DE90010514/GAR 


Scientific value of coring the proposed southern Appalach- 


ian research drill hole. 
DE90010514/GAR 052,451 PC A04/MF A01 
DE90010519/GAR 


preci eps on high power ICH antenna -— for high 
density tokamaks. Summary and recommendations. 
DE90010519/GAR 052,613 PC A02/MF A01 


DE90010520/GAR 


Progress in Ly production at LEAR. 
DE90010520/GAR 053,086 PC A02/MF A01 


DE90010522/GAR 
Development of the oil-water monitor. Quarterly progress 


r No. 3. 

DE90010522/GAR 051,272 PC A02/MF A01 
DE90010523/GAR 

CEBAF design a 

DE90010523/GAI 
DE90010531/GAR 

WIPP test phase plan: Performance assessment. Revision 

0. 


DE90010531/GAR 052,662 PC A11/MF A01 
eee 


inear algebra for dense matrices on a hypercube. 
DESO! 0533/GAR 051,004 PC A02/MF A01 


DE90010534/GAR 
Utilization of polymer viscoelastic properties in acoustic 
wave sensor applications. 


053,087 PC A11/MF A01 


DE90010587/GAR 


DE90010534/GAR 
DE90010537/GAR 
Real-time method of powder diffraction for non-periodic and 


nearly periodic ma‘ 

DE90010537/GAR 053,004 PC A02/MF A01 
DE90010538/GAR 

Studies on ion scattering and 

mph a er deposition ¢ of high 

5 90010508/GAR 
DE90010540/GAR 

Assessing cumulative impact on fish and wildlife in the 

Salmon River Basin, Idaho. 

DE90010540/GAR 051,689 PC A03/MF A01 
DE90010541/GAR 


050,838 PC A01/MF A01 


processes in ion 


c) superconducting films: 
053,005 “PC A02/MF A01 


Puzzles of electron 

DE90010541/GAR 
DE90010542/GAR 

JANUS neutron irradiation of a mouse cell line containing a 

shuttle vector id. 

DE90010542/GAR 052,240 PC A03/MF A01 
DE90010545/GAR 


a tests of proton spin models. 
90010545/GAR 053,088 


DE90010561/GAR 
Utility retrofit demonstration using TRW slagging combustor 
tech mental phon Ine 


. Environ 
DE90010561/GAR 051,407 PC A06/MF A01 


DE90010565/GAR 


050,795 PC A03/MF A01 
PC A03/MF A01 


Particle energization. 

DE90010565/GAR 
DE90010566/GAR 

Development of free-electron lasers for xuv projection li- 


DE90010666/GAR 052,926 PC A03/MF A01 
DE90010567/GAR 


Radiation effects concerns at a spallation source. 
DE90010567/GAR 053,089 PC A03/MF A01 


DE90010568/GAR 
Elemental relationships in rock varnish as seen with SEM/ 


EDX elemental line profiling. 
DE90010568/GAR 052,452 PC A03/MF A01 


DE90010569/GAR 


SEM analysis of rock varnish chemistry for cation-ratio 
dating: An examination of electron beam penetration 


ths. 
5290010569/GAR 052,453 PC A03/MF A01 
DE90010570/GAR 
Barium concentration in rock varnish: Implications for cali- 
brated rock varnish dating curves. 
DE90010570/GAR 052,454 PC A03/MF A01 


DE90010572/GAR 


New BEDLAM. 
DE90010572/GAR 


DE90010573/GAR 
In situ moisture a pt att system for a solid low-level ra- 
dioactive disposal pit at Los Alamos National Laboratory, 


Technical Area 54, Area G 

DE90010573/GAR 051,510 PC A02/MF A01 
DE90010574/GAR 

Newcastle geothermal aa, Iron County, Utah. Geology, 


hydrology, and , Volume 1: Finai report. 
DE90010574/GAR 051,301 PC A06/MF A01 
DE90010575/GAR 


Newcastle geothermal system, Iron — Utah: Geology, 
hydrology, and model. Volume 2, Appendices. 
DE90010575/GAR PC A05/MF A01 


051,302 
DE90010578/GAR 
Internal polarized targets. 
DE90010578/GAR 
DE90010579/GAR 


Catalytic reactivity of thin film ag — Final techni- 
cal report, July 1, 1984-December 3 
DE90010579/GAR 050, re “ec A03/MF A01 


DE90010580/GAR 


050,517 PC A03/MF A01 


053,090 PC A03/MF A01 


053,091 PC A03/MF A01 


Parametric study of electrostatically charged spra’ 
DE90010580/GAR O20, 797 PC AO ‘A02/ MF A01 


DE90010581/GAR 
TREAT reactor control rod scram system simulations and 


beset 0581/GAR 052,762 PC A03/MF A01 
DE90010583/GAR 

Quantum maps for deformed 

DE90010583/GAR 
DE90010584/GAR 

—_ ——- ae. os recondensation in 


loud clearing with infrared chemical lasers. 
De90010584/GAR _—— 050,579 PC A02/MF A01 
DE90010586/GAR 


9053,092 PC A02/MF A01 


Neutron-chamber detectors and — 
DE90010586/GAR 


DE90010587/GAR 


Modification of coal surfaces with methyl radicals. Final 
January 1, 1989-August 31, 1990. 
90010587/GAR 05 1,273 PC A03/MF A01 


October 15,1990 OR-25 


052,641 1 PC A03/MF A01 
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DE90010588/GAR 


Microbial removal of organic sulfur from coal (bacterial deg- 
radation of sulfur-containing heterocyclic compounds). Final 


— January 1, 1989-August 31, 1990. 
90010588/GAR 051,274 PC A03/MF A01 


DE90010590/GAR 


Studies of the energetics of C-S bond-breaking reactions in 
radical ions derived from coal model compounds. Final 


— January 1, 1989-August 31, 1990. 
90010590/GAR 051,408 PC A02/MF A01 
DE90010591/GAR 


Interactions of sulfur-containing compounds with transition 
metal clusters and metal surfaces Ill. Final report, January 


1-December 31, 1988. 
DE90010591/GAR 051,409 PC A03/MF A01 
DE90010594/GAR 


Development of oe emitting, receptor-binding, radio- 
tracers for i so brain — —— Progress report, 


March 1, 1987-F ry 28, 1 
DE90010594/GAR 052,145 PC A03 


DE90010595/GAR 
Hidden responsibilities of the experimentalist. 
DE90010595/GAR 051,837 PC A03/MF A01 
DE90010596/GAR 


Ta and Nb reinforced MoSi2. Revision 1.076. 
DE90010596/GAR 051,917 PC A02/MF A01 


DE90010597/GAR 
Transverse- and zero-field (mu)SR (muon-spin-rotation) in- 
vestigation of magnetism and superconductivity in Y(1- 


x)Pr(x)Ba2Cu307. 
DE90010597/GAR 053,006 PC A02/MF A01 
DE90010598/GAR 


Health and safety guide for inorganic compounds and 
metals used in the fabrication of superconductive alloys. 
DE90010598/GAR 051,450 PC AOS 


DE90010599/GAR 


Interaction of objects in manufacturing process simulation. 
DE90010599/GAR 051,815 PC A02/MF A01 


DE90010600/GAR 


Destruction of —— components in supercritical water. 
DE90010600/: 051,555 PC A03/MF A01 


DE90010602/GAR 


Molecular crystals and localized vibrational states. 
DE90010602/GAR 050,798 PC A03/MF A01 


DE90010604/GAR 


Applied research, development, demonstration, testing and 
evaluation plan for environmental restoration and waste 


management. 
DE90010604/GAR 051,235 PC A14/MF A01 
DE90010608/GAR 


Mechanical properties of Cu/TiB2 multilayer structures. 
DE90010608/GAR 051,973 PC A02/MF A01 


DE90010609/GAR 


Applications of gamma-ray spectrometry in the quantitative 
nondestructive assay of special nuclear materials. 
DE90010609/GAR 052,748 PC A03/MF A01 


DE90010611/GAR 
Forced convection film boiling drag and heat transfer of a 


wedge. 
DE90010611/GAR 052,890 PC A02 
DE90010614/GAR 


Changes in Fe site occupancy and (Tc) in YBa2(Cu(1- 
OF e030) through processing. 
DE90010614/GAR 053,007 PC A02/MF A01 
DE90010615/GAR 


Realistic warhead and biast shield testing of chemical 
energy tandem warhead systems for advanced antitank 


missiles. 

DE90010615/GAR 052,839 PC A03/MF A01 
DE90010616/GAR 

Low-cost infrared telemetry system for kilohertz-bandwidth 


data acquisition. 
DE90010616/GAR 050,933 PC A02/MF A01 
DE90010618/GAR 


Pressure vessel research user’s facility project. Foreign trip 
report, March 16-March 30, 1990. 
DE90010618/GAR 052,697 PC A03/MF A01 


DE90010619/GAR 
Expert systems for flow cytometry data analysis: A prelimi- 


nary report. 

DE90010619/GAR 052,133 PC A02/MF A01 
DE90010622/GAR 

gama risk assessment of a radioactively contaminat- 


ed sit 

DE90010622/GAR 051,451 PC A02/MF A01 
DE90010623/GAR 

Coal distribution, January-December 1989. 

DE90010623/GAR 051,275 PC A09/MF A01 
DE90010626/GAR 

St. Charles County well field monitoring project. Quarterly 


report, January-March 1990. 
DE90010626/GAR 051,690 PC A04/MF A0O1 


DE90010627/GAR 
Physics of cellular automata and coherence and chaos in 


classical, many-body dynamical systems. Progress report, 
March 1989-Present. 
052,891 PC A02/MF A01 


DE90010627/GAR 
OR-26 VOL. 90, No. 20 


DE90010628/GAR 


Measurement and modeling of advanced coal conversion 
processes. 13th quarterly report, October 1-December 31, 


1989. 

DE90010628/GAR 051,246 PC A06/MF A01 
DE90010629/GAR 

Irradiation assisted stress corrosion cracking. Foreign trip 

report, April 7, 1990-April 14, 1990. 

DE90010629/GAR 051,945 PC A02/MF A01 
DE90010630/GAR 


Concepts for future developments in electron microscopy. 
Foreign trip report, March 24, 1990-March 31, 1990. 
DE90010630/GAR 051,789 PC A02/MF A01 


DE90010632/GAR 
Electronic structure and phase stability properties of Al-Li 


alloys. 

DE90010632/GAR 052,009 PC A03/MF A01 
DE90010633/GAR 

Sensor fusion methodology for remote detection of buried 


land mines. 
DE90010633/GAR 052,840 PC A03/MF A01 
DE90010634/GAR 


SiC film deposited by pulsed excimer laser ablation. 
DE90010634/GAR 053,008 PC A02/MF A01 


DE90010635/GAR 
First principles examination of phase stability in FCC-based 


ordered Ni-V alloys. 
DES0010635/GAR 052,010 PC A02/MF A01 
DE90010636/GAR 


Preconditioned time-differencing for the parallel solution of 


the heat equation. 
DE90010636/GAR 052,057 PC A02/MF A01 
DE90010637/GAR 


gia to turbulence: An example of scientific audioliza- 


DE90010637/GAR 052,892 PC A03/MF A01 
DE90010638/GAR 


Preliminary evaluation of ADPIC model performance on se- 
lected ANATEX releases using observed, analyzed, and dy- 


namically predicted winds. 
DE90010638/GAR 051,410 PC A02/MF A01 
DE90010639/GAR 


ALPAL Matrix Editor for symbolic Jacobians. 
DE90010639/GAR 051,005 PC A03/MF A01 


DE90010640/GAR 


Physical modeling of bubble phenomena, electrolyte flow 
and mass transfer in simulated advanced Hall cells. Final 


report. 
DE90010640/GAR 052,011 PC A11/MF A02 
DE90010641/GAR 


New challenges for HEP computing: RHIC and CEBAF. 
DE90010641/GAR 053,093 PC A03/MF A01 


DE90010642/GAR 
Nuclear engineering research opportunities at Brookhaven 


National Laboratories. 
DE90010642/GAR 052,698 PC A02/MF A01 
DE90010643/GAR 


Decontamination impacts on solidification and waste dis- 


posal. 
DE90010643/GAR 052,646 PC A03/MF A01 
DE90010645/GAR 


Summary of construction details and test performance of 
recent series of 1.8 meter SSC dipoles at BNL. 
DE90010645/GAR 053,094 PC A03/MF A01 


DE90010646/GAR 
Production of rare composite objects in relativistic heavy 


ion collisions. 
DE90010646/GAR 053,095 PC A03/MF A01 
DE90010647/GAR 


Encapsulation of mixed radioactive and hazardous waste 
contaminated incinerator ash in modified sulfur cement. 
DE90010647/GAR 052,663 PC A02/MF A01 


DE90010648/GAR 


Evaluation of SSC cable produced for the oo dipole pro- 
po during 1989 and through February, 1990 
E90010648/GAR 53,096 PC A02/MF A01 


DE90010649/GAR 


Design of decoupling for a class of right invertible systems. 
DE90010649/GAR 051,052 PC A02/MF A01 


DE90010650/GAR 


Gallium a unique anti-resorptive agent in bone: Preclinical 
studies on its mechanisms of action. 
DE90010650/GAR 052,206 PC A02/MF A01 


DE90010651/GAR 


Urban modeling of organic aerosol source emissions. 
DE90010651/GAR 051,411 PC A02/MF A01 


DE90010653/GAR 
Characterization of solid state bonding between Coors AD- 


999 alumina and niobium. 
DE90010653/GAR 051,918 PC A03/MF A01 
DE90010654/GAR 


PCB/transformer techno-economic analysis model: 
manual. 
DE90010654/GAR 

DE90010656/GAR 
Water levels in periodically measured wells in the Yucca 
Mountain Area, Nevada, 1988. 


User 
051,166 PC A03/MF A01 


DE90010656/GAR 
DE90010657/GAR 
Algorithm for using a slide-screw tuner as a computer-con- 


trolled impedance. 
DE90010657/GAR 051,116 PC A02/MF A01 
DE90010659/GAR 


beer gry study of Li-alloy/FeS2 thermal cells. 
DE90010659/GAR 051,209 PC A01 


DE90010660/GAR 


Buildings radiological characterization report for the Weldon 
pr Site Remedial Action Project, Weldon Spring, Mis- 


DE90010660/GAR 051,512 PC A11/MF A01 
DE90010661/GAR 


Investigations of ultrasonic wave interactions at imperfect 
boundaries separating anisotropic materials. Progress 


He old 
DE90010661/GAR 052,012 PC A03/MF A01 


DE90010663/GAR 


Chern-Simons and anyonic superconductivity. 
DE90010663/GAR 053,097 PC A03/MF A01 


DE90010666/GAR 
Measurements of scattering processes in negative ion-atom 
collisions. Technical progress report, 1 September 1989-31 


August 1990. 
053,098 PC A02/MF A01 


051,511 PC A04/MF AOi 


DE90010666/GAR 
DE90010667/GAR 


Fundamental studies with a monodisperse aerosol-based 
liquid fe gg ee abe spectrometry __ interface 
peer seg gt | rogress report, September 1, 1985-No- 


vember 30, 1989. 

DE90010667/GAR 050,716 PC A03/MF A01 
DE90010674/GAR 

Gas production and behavior in the coolant of the SP-100 


Space Nuclear Power System. 
DE90010674/GAR 052,647 PC A14/MF A01 


DE90010675/GAR 


Electron stopping powers of some elements and com- 
pounds from 0 to 10,000 eV: A compilation. 
DE90010675/GAR 053,099 PC A03/MF A01 


DE90010676/GAR 
Numerical simulation of aerosol scavenging by ice-bearing 


convective clouds. 
DE90010676/GAR 050,570 PC A02/MF A01 
DE90010677/GAR 


Burning mechanism and regression rate of RX-35-AU and 
RX-35-AV as a function of HMX particle size measured by 
the hybrid closed bomb-strand burner. 

DE90010677/GAR 052,841 PC A03/MF A01 


DE90010678/GAR 
— linac energy regulation via injector current modu- 


(5£90010678/GAR 053,100 PC A02/MF A01 
DE90010679/GAR 
POSC: A Partitioning and Optimizing SISAL Compiler. Revi- 


sion 1. 
DE90010679/GAR 051,006 PC A03/MF A01 
DE90010680/GAR 


Security Profile Inspector (SPI) for the VMS operating 
system requirements specifications document. 
DE90010680/GAR 051,007 PC A03/MF A01 


DE90010681/GAR 


Hierarchical yal to large ce structure control. 
DE90010681/ 53,248 PC A03/MF A01 


DE90010682/GAR 
Modeling pulse driven antenna systems with finite differ- 


ences. 
DE90010682/GAR 051,106 PC A02/MF A01 
DE90010683/GAR 


Modeling jet penetration in glass. 
DE90010683/GAR 


DE90010684/GAR 
ZAP —_ of collective effects in PEP: 9 times 9 collider 


optic: 
DE90010684/GAR 053,101 PC A02/MF A01 
DE90010685/GAR 


Directional symmetry of the impedance. 
DE90010685/GAR 053,102 


DE90010686/GAR 


Selection criteria for container materials at the proposed 
Yucca Mountain high level nuclear waste repository. 
DE90010686/GAR 052,664 PC A02/MF A01 


DE90010687/GAR 
Ambient-temperature creep failure of silver-aided diffusion 


bonds between steel. 
DE90010687/GAR 051,958 PC A03/MF A01 
DE90010688/GAR 


Treatment and destruction of hazardous chemical wastes. 
DE90010688/GAR 051,556 PC A02/MF A01 


DE90010689/GAR 
Analysis of explosions in hard rocks: The power of discrete 
element modeling. 
DE90010689/GAR 
DE90010690/GAR 
New results from Nevada: A test of Newton’s law using the 
BREN tower and a high density ground gravity survey. 


052,851 PC A02/MF A01 


PC A02/MF A01 


052,857 PC A04/MF A01 
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DE90010690/GAR 
DE90010691/GAR 


Massively parallel Fokker-Planck calculations. 
DE90010691/GAR 052,954 PC A02/MF A01 


DE90010692/GAR 
Understanding composite explosive energetics: |, The role 


of metallic additives. 
052,842 PC A03/MF A01 


053,103 PC A03/MF A01 


DE90010692/GAR 
DE90010693/GAR 

SPI/VMS user manual. Version 1.0. 

DE90010693/GAR 051,008 PC A03/MF A01 
DE90010694/GAR 

Critical appraisal of model simulations. 

DE90010694/GAR 050,553 PC A03/MF A01 
DE90010695/GAR 

pea uae cpa final report. Development and verifi- 

cation of a_ learning and recognition system 

(LARS(trademark)) for seismic data analysis (SDA). 

DE90010695/GAR 052,455 PC AOS/ MF A01 
DE90010696/GAR 

Monitored retrievable storage facility site screening and 

evaluation report. Volume 1. 

DE90010696/GAR 
DE90010697/GAR 

Monitored retrievable storage facility site screening and 

evaluation report. Volume 2. 

052,666 PC A17 


052,665 PC A1I7 


DE90010697/GAR 
DE90010698/GAR 


Monitored Retrievable Storage facility site screening and 
evaluation report. Volume 3. 
DE90010698/GAR 052,667 PC A12 


DE90010699/GAR 
Short-term energy outlook. Quarterly projections, April 


1990. 

DE90010699/GAR 051,232 PC A04/MF A01 
DE90010700/GAR 

State energy data report: Consumption estimates, 1960- 

1988 


DE90010700/GAR 051,345 PC A20/MF A01 
DE90010701/GAR 


Hydrolysis of cellobiose by immobilized (beta)-glucosidase 
entrapped in maintenance-free gel spheres. 
DE90010701/GAR 052,123 PC A03/MF A01 


DE90010703/GAR 


Multicomponent ion-exchange equilibria in chabazite zeolite. 
DE90010703/GAR 051,513 PC A03/MF A01 


DE90010705/GAR 


Multi-criteria position and configuration optimization for re- 
dundant platform/manipulator systems. 
DE90010705/GAR 051,847 PC A02/MF A01 


DE90010706/GAR 


Preparative purification of Trichoderma reesei native and 
“core” Cellobiohydrolase | by electrophoresis and chroma- 


tofocussing. 

DE90010706/GAR 052,184 PC A03/MF A01 
DE90010707/GAR 

YBa2Cu30(7-x) thin film growth on single crystal and poly- 


crystalline yttria-stabilized zirconia. 
DE90010707/GAR 053,009 PC A02/MF A01 


DE90010709/GAR 


Indentation fracture of brittle materials. 
DE90010709/GAR 051,884 PC A02/MF A01 


DE90010710/GAR 


Impact of automated feeder reconfiguration on capacity uti- 
lization at the Athens Utilities Board. 
DE90010710/GAR 051,229 PC A02 


DE90010711/GAR 


Thoughts on future ESSR studies of inner core levels. 
DE90010711/GAR 053,104 PC A03/MF A01 


DE90010712/GAR 
Direct defect imaging in the high resolution SEM (scanning 


electron microscope) 
DE90010712/GAR 053,010 PC A03/MF A01 
DE90010714/GAR 


International decision making and global climate change: 
Lessons of prior resource management efforts for consen- 


sus building. 
DE90010714/GAR 050,554 PC A04/MF A01 
DE90010716/GAR 


——_ i opportunities for plastics recycling and source 


reduc 
E90010716/GAR 051,557 PC A03/MF A01 
DE90010717/GAR 


Probabilistic approach to the evaluation of the PTS issue. 
DE90010717/GAR 052,756 PC A03/MF A01 


DE90010718/GAR 
Irradiation creep by glide-induced transient absorption. 
DE90010718/GAR 051,974 PC A03/MF A01 
DE90010719/GAR 
Performance of multiple tasks by an autonomous robot 
using visual and ultrasound sensing. 
DE90010719/GAR 051,848 PC A02/MF A01 
DE90010721/GAR 
Micropolyelectrons as possible sources of the anomalous 
positron peaks in heavy-ion reactions. 
DE90010721/GAR 053 105 PC A02/MF A01 


DE90010722/GAR 
Exotic hadrons and hadron dynamics at a tau-charm facto- 


ty. 

DE90010722/GAR 053,106 PC A03/MF A01 
DE90010741/GAR 

Multiframe x-ray images from a single meander stripline 


coated on a microchannel plate. 
DE90010741/GAR 053,107 PC A03/MF A01 


DE90010742/GAR 

Seismic imaging for velocity and attenuation structure in 
eothermal fields. 

E90010742/GAR 051,303 PC A02/MF A01 
DE90010743/GAR 


Multichip packaging technology with laser-patterned inter- 


connects. 
DE90010743/GAR 051,183 PC A02/MF A01 
DE90010744/GAR 


Materials for high average power lasers. 
DE90010744/GAR 052,927 PC A03/MF A01 


DE90010745/GAR 
Light gas gun system for launching building material into 


low earth orbit. 
DE90010745/GAR 053,232 PC A03/MF A01 
DE90010746/GAR 


Development of a large scale Nd:YAG growth process. 
DE90010746/GAR 052,928 PC A02 


DE90010747/GAR 
= frequency doubler for high average power applica- 


e90010747/GAR 052,929 PC A02/MF A01 
DE90010749/GAR 
Study of the global distributions of atmospheric radionu- 


clides. Final progress report. 
DE90010749/GAR 051,514 PC A02/MF A01 
DE90010752/GAR 


Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, Hazardous waste man- 


agement units. 
DE90010752/GAR 052,668 PC A08/MF A01 
DE90010753/GAR 


Evaluated neutronic file for indium. 
DE90010753/GAR 53, 108 


DE90010756/GAR 


Brilliant pebbles. 
DE90010756/GAR 


DE90010757/GAR 


System coupling and effects optimization. 
DE90010757/GAR 051,197 


DE90010758/GAR 
Electron cyclotron current drive experiments on DIll-D. 
DE90010758/GAR 052,955 PC A02/MF A01 
DE90010759/GAR 
Perturbation growth by thermal blooming in turbulence. 
DE90010759/GAR 052,930 PC A05S/MF A01 
DE90010762/GAR 
Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, Hazardous waste man- 


— units: Appendices. 
DE90010762/GAR 051,452 PC A25 


DE90010789/GAR 
Institute for — ae progress report, November 1, 


1989-October 31, 
DESOOTOTES/GAR 052,956 PC A04/MF A01 
DE90010790/GAR 
PEPICO studies of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 
Progress report, April 1989-March 1990. 
DE90010790/GAR 050,799 PC A02/MF A01 
DE90010791/GAR 
Polymer-based separations: Synthesis and application of 
polymers for ionic and molecular Po ge Annual per- 
formance report, August 1, 1989-July 31, 1990. 
DE90010791/GAR 050, 839 PC A02/MF A01 
DE90010792/GAR 
Research in theoretical nuclear physics. (Pr 
DE90010792/GAR 053,109 
DE90010793/GAR 
Selective excitation, relaxation, and energy channeli 
molecular systems. Comprehensive progress report, 


1987-April 1990. 
DE90010793/GAR 053,110 PC A03/MF A01 
DE90010799/GAR 
Advances in welding, materials processing and evaluation. 
Foreign trip report, April 14-25, 1990. 
DE90010799/GAR 051,885 PC A03/MF A01 
DE90010807/GAR 
Small-scale study of Rocky Flats uncaicined incinerator ash 
dissolution and filtrate anion exchange. Draft. 
DE90010807/GAR 052,669 PC A03/MF A01 
DE90010809/GAR 
Investigation of effects of 60-Hz electric and magnetic 
fields on operant and social behavior and on the neuroen- 
docrine system of nonhuman primates. Annual report. 
DE90010809/GAR 052,241 PC A05S/MF A01 
DE90010810/GAR 
Particle deposition in granular media. Progress report sum- 
mary, June 1, 1988-Present. 


PC A03/MF A01 
052,299 PC A03/MF A01 


PC A03/MF A01 


ress report). 
A03/MF A01 


DE90010856/GAR 


DE90010810/GAR 
DE90010811/GAR 
Studies of the 


analysis. Project 

DE90010811/GAR 
DE90010813/GAR 

Low-level waste management programs. Foreign trip report, 


April 20-May 1, 1990. 
052,670 PC A03/MF A01 


051,412 PC A04/MF A01 


analyte-carrier interface in flow —— 
report, June 1, 1987-December 1, 1989. 
050,717 PC A03/MF A01 


DE90010813/GAR 
DE90010815/GAR 


State of an adiabatic expanding and condensing vapor or 
slow, medium, and fast explosions into a vacuum. 
DE90010815/GAR 052,893 PC A04/MF A01 


DE90010816/GAR 


Encoding of the Burgess metal electrical resistivity model 
into SESAME format and its adaptation to the metal nickel. 
DE90010816/GAR 052,013 PC A03/MF A01 


DE90010819/GAR 
Joining engineeri 
DE90010819/GAR 

DE90010821/GAR 


Cracking of sol: films during dryi 
DES00"821/GAR ” 051887 PC A02/MF A01 


DE90010825/GAR 
Rock motion simulation and prediction of porosity distribu- 
tion for a two-void-level retort. 
DE90010825/GAR 052,514 PC A03/MF A01 


DE90010826/GAR 
Proceedings of the US Department of Energy Office of En- 
vironmental Restoration and Waste Management waste re- 
duction workshop 4. 
DE90010826/GAR 052,671 PC A13/MF A02 
DE90010828/GAR 
Visible spectroscopy measurements in the PBFA II ion 
diode. 


DE90010828/GAR 052,957 PC A03/MF A01 
DE90010831/GAR 


Characterization of chemically prepared PZT thin films. 
DE90010831/GAR 051,888 PC A03/MF A01 


DE90010833/GAR 
Effect of charge mixture ratio and particle size on igniter 


plume heat transfer characteristics. 
DE90010833/GAR 052,843 PC A03/MF A01 
DE90010834/GAR 


Enhancing a relational database: Stepwise, bottom-up 


design. 

DE90010834/GAR 050,306 PC A03/MF A01 
DE90010835/GAR 

Hanford Environmental Dose Reconstruction Project. 


Monthly report. 

DE90010835/GAR 051,515 PC A04/MF A01 
DE90010838/GAR 

Applied mass in the health sciences. Foreign 


spectrometry 
trip report, April 15-April 21, 1990. 
DE90010838/GAR 050,800 PC A02/MF A01 


DE90010840/GAR 
— the object-oriented paradigm with semantic data 


D£90010840/GAR 051,084 PC A03/MF A01 
DE90010841/GAR 
ee process to support verification technology 
it. 


research and 
DE90010841/GAR 052,396 PC A04/MF A01 
DE90010846/GAR 
Liquid crystal coatings for surface shear stress visualization 
ic flows. 


in hypersonic 
DE90010846/GAR 052,894 PC A03/MF A01 
pp seer 


Chlorine etching of InSb and InAs(sub 
0. 15)Sb(sub 0.85)/InSb strained-layer-superiattices 
DE90010848/GAR 053,011 PC A02/MF A01 


DE90010849/GAR 
IPPEX: An automated planning system for dimensional in- 


DE90010849/GAR 051,816 PC A03/MF A01 
DE90010851/GAR 
Assembly of radioisotope power systems at Westinghouse 


Hanford Compa 
DE90010851 YGAR 052,635 PC A03/MF A01 
DE90010852/GAR 


Evaluations of the effects of the Columbia River on the un- 
— aquifer beneath the 1301-N Liquid Waste Disposal 


cility. 
De90010852/GAR 051,516 PC AO5/MF A01 
DE90010853/GAR 


Geohydrology of the 218-W-5 Burial Ground, 200-West 
Area, Hanford Site. 
DE90010853/GAR 052,672 PC A09/MF A01 


DE90010854/GAR 
SST sample characterization analysis of archive samples 


102-C, 105-0, and 106-C. 
DE90010854/GAR 052,673 PC A0S5/MF A01 
DE90010856/GAR 


Transient and static mechanical properties + ln D9 fuel pin 
cladding and duct material irradiated to high fluence 
DE90010856/GAR 052,749 PC A03/MF A01 


OR-27 


051,886 PC A03/MF A01 


October 15, 1990 
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DE90010857/GAR 
Concentrations of metals in Norton Sound seawater sam- 


989. 
051,691 PC A03/MF A01 


Effects of val 
DE90010858/ 


DE90010859/GAR 
Field Lysimeter Test Facility: Second year (FY 1989) test 


DE90010859/GAR 051,517 PC A05S/MF A01 
DE90010860/GAR 
Environmental restoration and waste management site- 
cific plan for the Richland Operations Office: Detailed infor- 


mation. 
DE90010860/GAR 051,558 PC A10/MF A01 


DE90010861/GAR 
i of frequency to : ‘ed ALWR 
seismic initiating events: Task 4.3. 


DE00! 0861/GAR 052.699" ‘PC AOS/MF AO1 
DE90010863/GAR 


meteorology on forest pesticide spraying. 
AR 050,449 PC {A03/MF R01 


a western Colorado 


Nocturnal flow on slope. 
DE90010863/GAR_ 050,547 PC A02/MF A01 
DE90010864/GAR 


LLNL/UC AMS facility and research program 
DE90010864/GAR 053,117 PC A02/MF AO1 


DE90010865/GAR 
Parameterization of aerosol scavenging in a convective 


cloud model. 

DE90010865/GAR 050,571 PC A02/MF A01 
DE90010866/GAR 

Parametric investigation of electrical effects on aerosol 


scavenging by droplets over | 
BE900 00b6/ GAR iy 572 PC A03/MF A01 


DE90010867/GAR 


systems for AMS: Simultaneous vs. uential. 
90010867/GAR 053,112 BC At A03/MF A01 


DE90010868/GAR 


New LLNL AMS spectrome' 
DE90010868/GAR 


DE90010869/GAR 


Application of AMS to the biomedical sciences. 
DE90010869/GAR 052,124 PC A03/MF A01 


DE90010870/GAR 
LLNL ion source: Past, 
DE90010870/GAR 

DE90010871/GAR 


Nucleon-nucleon interaction in the of the electro- 
tic field: Nucleon-nucileon bremsstrahlung. 
DE90010871/GAR 053,115 PC A03/MF A01 


DE90010873/GAR 
Nanometer-scale pulsed laser a. eee of the basal 


plane of le observed with STM 
DE9001 053,012 PC A02/MF A01 


3 053,113 PC A03/MF A01 


present and future 
053,114 “PC A02/MF A01 


'73/GAR 
DE90010874/GAR 
Molecular dynamics studies of surface indentation in two di- 


mensions. 
DE90010874/GAR 052,014 PC A02/MF A01 
DE90010876/GAR 


Cluster formation in laser-induced ablation and evaporation 
of solids by laser ees ger Bi time-of- — mass 


spectrometry and scanning tunneli bevy 
DE90010876/GAR 116 oe A ‘(A02/MF A01 


DE90010877/GAR 
Climate Caucus report: Opportunities for bridging the gaps 


from effects to i 
DE90010877/GA 050,555 PC A03/MF A01 
DE90010880/GAR 


Molecular characteristics of the lignin forming peroxidase. 


Progress report. 
DE90010880/GAR 052,125 PC A02/MF A01 
DE90010884/GAR 
Application of ultracapacitors in electric vehicle propulsion 
DE90010884/GAR 051,210 PC A03/MF A01 
DE90010890/GAR 
Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 ses- 
DE90010890/GAR 051,346 PC A12/MF A01 
DE90010891/GAR 


Energy conservation program evaluation: Practical meth- 
- useful results: Proceedings. Volume 2, August 20 and 


1 sessions. 
590010891 /GAR 050,638 PC A21/MF A03 
DE90010892/GAR 


es of improvement concepts for a prototype polaro- 
f= vent monitor used for trace uranium detection. 
:90010892/GAR 051,518 PC A03/MF A01 


DE90010893/GAR 
Dynamic response of a lightweight gun barrel during a 
firing-pressure transient. 
DE90010893/GAR 052,862 PC A03/MF A01 
DE90010894/GAR 


Effects on vapor pressure and heat of vaporization of 
ers dea liquid coolant C816 to the evaporative coolant 
-114. 


OR-28 VOL. 90, No. 20 


DE90010894/GAR 
DE90010895/GAR 
Demonstration of noble gas collection using the cryogenic 


DE90010895/GAR 051,519 PC A03/MF A01 
DE90010901/GAR 


Hydrogen/sulfur metabolism in the hyperthermophilic ar- 
chaebacterium Pyrodictiurn brockii. Progress report, March 


1, 1989--February 28, 1990. 
DE90010901/GAR 052,185 PC A02/MF A01 
DE90010903/GAR 


CSAU, a tool to 
DE90010903/GAR 


DE90010904/GAR 


oy at low-level radioactive waste sites. 
5e8010804 GAR 051,413 PC A03/MF A01 
cmmiuanen 


Results of field testing of waste rosy usii 
DE90010905/GAR 051,520 


DE90010906/GAR 
Savannah River Site reactor hardware design modification 


study. 

DE90010906/GAR 052,701 PC A04/MF A01 
DE90010907/GAR 

Assessment of battery technologies for electric vehicles. 


Volume 2, indices: Part 1 
DE90010907/GAR 051,211 PC A20/MF A03 
DE90010909/GAR 


prey soo oversight and certification report for the Lans- 
oe 105-107 East Stratford _— Lans- 

y aoe ennsylvania, August 1988-June 198: 

DE90010909/GAR 051,521 pC A15/MF A02 


DE90010910/GAR 


— Laboratory, University of Notre Dame quarterly 
rt, January 1-March 31, 1990. 
D 90010910/GAR 050,747 PC A03/MF A01 


DE90010914/GAR 


INEL battery data base. 
DE90010914/GAR 


DE90010915/GAR 


FRAC-UNIX th 
DE90010915/GAI 


DE90010916/GAR 


Highlights of the OECD LOFT LP-FP-2 experiment including 
—— generation, fission product chemistry, and tran- 
sient fission product release fractions. 

DE90010916/GAR 051,522 PC A03/MF A01 


DE90010917/GAR 


Current US efforts in fusion failure experience data. 
DE90010917/GAR 052,614 PC A03/MF A01 


DE90010918/GAR 


History and some potentials of oil shale cement. 
DE90010918/GAR 051,889 PC A03/MF A01 


DE90010922/GAR 
Mechanical damage experience in major light water reactor 


systems. 

DE90010922/GAR 052,702 PC A02/MF A01 
DE90010923/GAR 

Comparison of RELAP5 and TRAC LOCA calculations for 


the K-14.1 charge at SRS. 
DE90010923/GAR 052,703 PC AOS5/MF A01 
DE90010926/GAR 


Laboratory testing of chloride 3ET205 6 volt traction bat- 


tery. 

1E90010926/GAR 051,213 PC A03/MF A01 
DE90010927/GAR 

Initial testing of two DEMI Model 4E zinc-air rechargeable 


cells. 

DE90010927/GAR 051,214 PC A03/MF A01 
DE90010928/GAR 

Verification and benchmarking of ABAQUS and PATRAN 


for heat transfer lications. 
DE90010928/GA\ 052,704 PC A03/MF A01 
DE90010930/GAR 


Laboratory testi 
DE90010930/GA' 


DE90010931/GAR 


Thermal testi LA solid neutron shielding materials. 
DE90010931/ 052,648 PC A02/MF A01 


a, 


Model for 4 recovery of a badly 
DE90010932/GAR 


DE90010934/GAR 
Thermal behavior of cohesive debris beds in a degraded 


nuclear reactor. 
DE90010934/GAR 052,649 PC A03 
DE90010935/GAR 


Quarterly coal report, October-December 1 
DE90010935/GAR 051,347 PC. ‘(A07/MF AO1 


DE90010936/GAR 


Reference site selection report for the advanced liquid 
metal reactor at the Idaho National Engineering Laboratory. 
DE90010936/GAR 052,705 PC A04/MF A01 


DE90010937/GAR 
Advanced Liquid Metal Reactor site selection criteria report. 


052,750 PC A03/MF A01 


itize advanced reactor research. 
052,700 PC A02/MF AO1 


simeters. 
‘A03/MF AO1 


051,212 PC A03/MF A01 


and user’s manual. 
052,456 PC A12/MF A01 


of GNB switch 12 volt SLI batt 
051,215 PC A03/MF A01 


raded cor 
052,763 PC. (A03/MF A01 


DE90010937/GAR 
DE90010938/GAR 


Living PRAs made easier with IRRAS. 
DE90010938/GAR 052,764 PC A03/MF A01 


DE90010941/GAR 
———- of an acoustic-emission data-acquisition work- 


in: 2. 
5E90010941/GAR 052,015 PC A02/MF A01 
DE90010942/GAR 
pana of core components in the Advanced Test 


eactor. 
DE90010942/GAR 052,707 PC A03/MF A01 
DE90010943/GAR 


Replacement of the Advanced Test Reactor control room. 
DE90010943/GAR 052,708 PC A02/MF A01 


DE90010944/GAR 


Geopressured-Geotherma! Resource, research and u: 
DE90010944/GAR 051,304 PC A02/MF ‘A01 


DE90010945/GAR 
Fission product release as a function of chemistry and fuel 


morphology. 

DE90010845/GAR 052,650 PC A03 
DE90010946/GAR 

pom of metal-transfer mode for process control of 


MAW. 
DE90010946/GAR 051,829 PC A02/MF A01 
DE90010947/GAR 


RELAP5/MODS3 computer code. 
DE90010947/GAR 052,106 PC A03/MF A01 


DE90010948/GAR 
Long-term stability of solid standards for radiochemical 


analysis. 
DE90010948/GAR 051,523 PC A02/MF A01 
DE90010949/GAR 


Acoustical and dynamic mechanical ee of 
fiber-matrix interface bonds in ceramic com 
DE90010949/GAR 051,919 SA02/MF A01 


DE90010950/GAR 


Particle-level numerical simulation of the pom consoli- 
dation of a metal matrix composite material 
DE90010950/GAR 051,920 PC A02/MF A01 


DE90010951/GAR 
Metal matrix composites from dynamic consolidation of 


a mixtures. 
E90010951/GAR 051,921 PC A02/MF A01 
DE90010952/GAR 


Development of a PIRT for a postulated double-ended guil- 
lotine break in a production reactor. 
DE90010952/GAR 052,765 PC A03/MF A01 


DE90010953/GAR 


AISI program for direct steelmaking. 
DE90010953/GAR 051,959 PC A03/MF A01 


DE90010954/GAR 
PBF/BNCT Program for Cancer Treatment. Monthly bulle- 


tin, Volume 4, No. 3. 
DE90010954/GAR 052,146 PC A03/MF A01 
DE90010955/GAR 


Use of the power burst facility for boron neutron capture 


therapy. 
DE90010955/GAR 052,147 PC A02/MF A01 
DE90010957/GAR 


Protons and lattice defects in eC” oe oxides. 


report, July 1, 1989-April 30, 1 
DEs00T0 0957/GAR 051,890 oC A03/MF A01 


DE90010958/GAR 


Multi-dimensional aspects of recent climate change in 
North America. Progress report, August 15, 1989-April 1, 


1990. 

DE90010958/GAR 050,556 PC A03/MF A01 
DE90010959/GAR ; 

Role of acyl carrier protein isoforms in plant lipid metabo- 


lism. Progress report. 
DE90010959/GAR 052,129 PC A02/MF A01 
DE90010960/GAR 


Hydroxyproline-rich glycoproteins of the plant cell wall. 
Progress report, June 1989-June 1990. 
DE9001 0960/GAR 052,130 PC A02/MF A01 


DE90010963/GAR 


Chlorophyll photochemistry in microheterogeneous media. 
DE90010963/GAR 052,131 PC A04/MF A01 


DE90010966/GAR 


Muonic molecular structure, (mu)-sticking cere oe and 
fusion rates for muon catalyzed fusion. Final technical 


—. 
DE90010966/GAR 053,117 PC A03/MF A01 
DE90010972/GAR 
Labo “sulfur coal research at the SIUC Coal Technology 
atory. Quarterly progress report, January 1-March 31, 
bE90010972/GAR 051,414 PC A04/MF A01 
DE90010973/GAR 


Carry Hard ICBM basing: A technical assessme 
DE90010973/GAR 052,406 PC A03/MF A01 


DE90010975/GAR 
Petroleum Marketing Monthly, February 1990. 


052,706 PC A03/MF A01 
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DE90010975/GAR 
DE90010976/GAR 
Integrated environmental monitoring at remote ecosystems. 


First annual —. 
DE90010976/GAR 051,746 PC A10/MF A01 
DE90010977/GAR 


NDE of ceramic heat exchangers. 
(CE90010977/GAR 051,891 PC A03/MF A01 


DE90010978/GAR 
Summary of the 1987 soil sampling effort at the Idaho Na- 
bo A... ineering Laboratory Test Reactor Area Paint 
DE90010978/GAR 051,559 PC A06/MF A01 
DE90010979/GAR 
Sapna engineering annual report for calendar year 


bE90010979/GAR 051,813 PC A03/MF A01 
DE90010960/GAR 


Convenient system for a moire measuremen 
DE90010980/GAR 051,790 PC A02/ MF A01 


DE90010981/GAR 
- taint solvents/technologies for paint stripping. Phase 


bE90010981 /GAR 052,040 PC A03/MF A01 
DE90010982/GAR 


Offgas system particulate cleaning test and evaluation for 
the Process Experimental Pilot Plant. 
DE90010982/GAR 051,415 PC A02/MF A01 


DE90010983/GAR 


Ranking significant phenomena in physical 
DE90010983/GAR 052,766 PO A03/MF A01 


DE90010986/GAR 
Role be quality assurance in the monitoring of terrestrial 


ecosystems. 
DE90010986/GAR 052,172 PC A02/MF A01 
DE90010987/GAR 


Rapid determination of plutonium content on filters and 
smears using Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 PC A03/MF A01 


DE90010988/GAR 


Reactors for scaling-up coal 
DE90010988/GAR 


DE90010992/GAR 
Potential performance of methods for parallelism across 


time in ODEs 
051,009 PC A03/MF A01 


051,276 PC A09/MF A01 


bioprocessing. 
051,277 PC A03/MF A01 


DE90010992/GAR 
DE90010993/GAR 


Conversion of acetic acid to methane by thermophiles. 
Progress report, May 15, 1985-May 15, 1990. 
DE90010993/GAR 051,278 PC A02/MF A01 
Ee ee 
BE ‘+ thesis and thermolysis of cyclopentadienyl and 
BR ee ti Rte molybdenum dioxo alkoxides; 
art 2, Structural characterization of polysilicate interme- 
tion. 


diates formed during sol polymerizat 
DE90010996/GAR 050,801 PC A07/MF A01 


DE90010997/GAR 
Photoinduced charge separation by -bound chromo- 
ode December 1989, 


hores. Progress report, September 1 "1 
E9001 0997/GAR 050,748 PC A03/MF A01 


DE90011000/GAR 


Perfluorocarbon tracer poe and dispersion experiment 
in the North Sea Ekofisk oil field. Revision. 
DE90011000/GAR 052,457 PC A04/MF A01 


DE90011001/GAR 


—_ of the pion liquid. 
DE90011001 7GAR 
DE90011004/GAR 


Inhibition of retrogressive reactions in coal/petroleum co- 
processing. Quarterly technical progress report, December 
1, 1989-February 28, 1990. 

DE90011004/GAR 051,247 PC A03/MF A01 


DE90011005/GAR 


Production of jet fuels from coal derived liquids. Volume 6, 
Preliminary analysis of upgrading alternatives for the Great 
aa liquid by- — streams: Interim report, March 


'7--February 1988. 
DE90011005/GAR 051,248 PC A14 
DE90011008/GAR 


Production of jet fuel from coal-derived liquids. Report No. 
16: Quarterly technical progress report, second quarter FY 
1988, January 1, 1988-March 31, 1988. 

DE90011008/GAR 051,249 PC A0S 


DE90011009/GAR 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 17, April 1-June 30, 1988. 
DE90011009/GAR 05}, ,250 PC A03/MF A01 


DE90011010/GAR 
Production of jet fuel from coal-derived liquids. Quarterly 
— progress report No. 23, July 1-September 30, 
1 
DE90011010/GAR 051,251 PC A03/MF A01 
DE90011011/GAR 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 25, October 1-December 31, 


1988. 
DE90011011/GAR 051,252 PC A03/MF A01 


053,118 PC A03/MF A01 


DE90011012/GAR 
Production of jet fuel from nates liquids. Quarterly 
= progress report No. 29, January 1-March 31, 
DE90011012/GAR 051,253 PC A03/MF A01 
DE90011013/GAR 


Precise extractions of the x and Q(sup 2) dependence yt R 
= sigma (sub L)/sigma (sub T), F(sub 2p), F(sub an Ye, 
F(sub 2n)/(sub 2p) from a combined ai — of SLAC 
deep inelastic electron scattering experi 

DE90011013/GAR 053.11: 119. PC PC A02/MF A01 


DE90011014/GAR 


Ozone and acid-precipitation on western coniferous forests. 
DE90011014/GAR 051,416 PC A03/MF A01 


DE90011018/GAR 


Sedimentation of ‘a through quiescent suspensions. 
DE90011018/GAI 052,895 PC A02/MF A01 
DE90011020/GAR 


Sensor-based automated docking of lar 
DE90011020/GAR "952 6 Be a0s/MF A01 


DE90011025/GAR 
Model based, sensor directed remediation of underground 


storage tanks. 
DE90011025/GAR 052,675 PC A03/MF A01 
DE90011029/GAR 


Annual technical report for the onshore environmental 
baseline characterization. 
DE90011029/GAR 051,358 PC A07 


DE90011036/GAR 
New approach in laa of coal by selective floc- 


culation. Quarterly report. 
DE90011036/GAR 051,254 PC A03/MF A01 
ae yer 
igh-suifur coal research at the SIUC Coal Technology 


ne Quarterly progress report, January 1-March 31, 


beeoot 1037/GAR 051,417 PC A04/MF A01 
DE90011038/GAR 
Oxidation of intermetallics and ceramics. Foreign trip report, 


March 23, 1990-April 12, 1990. 
DE90011038/GA\ 051,946 PC A03/MF A01 
DE90011040/GAR 


Neutron scatteri 

and Fe-Cr alloys. 
il 23, 1990. 

DE90011040/GAR 


DE90011041/GAR 


Radi ical protection of the public from intakes of radion- 

uclides. Foreign trip report, April 21, 1990-April 27, 1990. 

DE90011041/GAR 052,242 A02/MF A01 
DE90011042/GAR 

Microwave generation for magnetic fusion energy applica- 

tions, Task A. Progress report, September 15, 1989-Sep- 


tember 14, 1990. 
DE90011042/GAR 052,958 PC A04/MF A01 
DE90011044/GAR 


Binder with base of aqueous solution of alkaline silicates, 
how to obtain it and its applications. 
DE90011044/GAR 051,868 PC A03/MF A01 


DE90011048/GAR 
Properties of films prepared from low surface area/density 


alumina-silica. 
DE90011048/GAR 051,892 PC A02/MF A01 
DE90011049/GAR 


Pressure in the 
DE90011049/GAR 


DE90011050/GAR 
Flash x-ray measurements with a time projection Compton 


spectrometer. 
DE90011050/GAR 053,120 PC A03/MF A01 
DE90011051/GAR 


studies of spatial correlations in Fe-V 
‘oreign trip report, September 30, 1989- 


051,960 PC A02/MF A01 


of organic superconductors. 
050,802 PC A02/MF A01 


Aerosol cloud ition experiments. 
DE90011051/GAR 052,844 PC A03/MF A01 
DE90011052/GAR 


Modeling laser ignition of explosives and pyrotechnics: Ef- 
fects and characterization of radiative transfer. 
DE90011052/GAR 052,845 PC A03/MF A01 


DE90011054/GAR 
Fluctuation and thermal energy balance for drift-wave turbu- 


lence. 

DE90011054/GAR 052,959 PC A03/MF A01 
DE90011055/GAR 

Evapotranspiration studies for protective barriers: FY 1988 

status report. 

DE90011055/GAR 052,173 PC A03/MF A01 
DE90011056/GAR 


Hanford Site National Environmental Policy Act (NEPA) 
characterization. Revision 2. 
DE90011056/GAR 051,747 PC A11/MF A01 


DE90011061/GAR 
Optimal positioning of redundant manipulator-platform sys- 


tems for maximum task 
DE90011061/GAR 051,849 PC A02/MF A01 


DE90011063/GAR 
Evaluating direct Pacey and food-chain effects in aquatic 


Bes001106s/GaR 051,692 PC A03/MF A01 


DE90011105/GAR 


DE90011064/GAR 


Au-Ge-Ni-Ti ohmic contacts on gallium arsenide. 
DE90011064/GAR 051,184 PC A02/MF A01 


DE90011068/GAR 
Melting of iron-aluminide alloys. 
DE90011068/GAR 
DE90011070/GAR 
Texas Experimental Tokamak. Technical progress report, 


April 1989-April 1990. 

DE90011070/GAR 052,960 PC A03/MF A01 
DE90011071/GAR 

Advanced methods for the bape poem of —_:* spe 

pas at and the computation of electromagnetic fields 

beam-cavity interactions. Annual report. 

DE90011071/GAR 053,121 PC A02/MF A01 

DE90011072/GAR 


Plasma confinement theory and transport a Tech- 

nical progress November 1, 1989-October 31, 1990. 

DE90011072/GAR 052,961 PC A02/MF A01 
DE90011075/GAR 


Irradiation effects on impact behavior of 12Cr-1MoVW and 


2 1/4Cr-1Mo steels. 

DE90011075/GAR 051,975 PC A03/MF A01 
DE90011076/GAR 

pg animation of parallel algorithms for matrix computa- 

DE90011076/GAR 051,010 PC A03/MF A01 
DE90011077/GAR 

Decontamination of low-level wastewaters by continuous 


countercurrent ion ex 
051,525 PC A03/MF A01 


051,961 PC A03/MF A01 


DE90011077/GAR 
DE90011078/GAR 
Theory of electron-ion collisions: The role of doubly excited 


states. 

DE90011078/GAR 053,122 PC A03/MF A01 
DE90011079/GAR 

Microwave generation for magnetic fusion energy applica- 

tions, Task oo report, September 15, NoSb'oce. 

DE90011079/GAR 052,615 PC A03 
DE90011080/GAR 

Microwave generation for magnetic fusion energy applica- 

tions, Task C. hapa copek Guaeneer oh Mose Son. 


tember 14, 1990. 

DE90011080/GAR 052,616 PC A03/MF A01 
DE90011081/GAR 

Enhancement of surface properties for coal beneficiation. 

_ progress report, January 1, 1990-March 31, 

1 . 

DE90011081/GAR 052,515 PC A03/MF A01 
DE90011084/GAR 

Mode competition effects in free electron lasers and gyro- 


trons. 
DE90011084/GAR 052,617 PC A01 
DE90011087/GAR 


pom mg of - International Biospheric Mode! Validation 
Hen trip report, April 22, 1990-April 28, 1990. 
BESko1 108 /GAR 051,526 PC A03 


DE90011088/GAR 


eS Oe Sh Ren Sot SO eee 
to compost for ition in acid soil. Progress 

March 16, 1989- 15, 1990. 
DES00 9001 1088/GAR 050,469 PC A03/MF A01 


DE90011089/GAR 


International conference on the — of reactors. Foreign 
be April 20, 1990-May 6, 1990. 
11089/GAR 052,767 PC A02/MF A01 


DE90011090/GAR 
Ceramic epitaxial films and multilayers prepared by 
DE90011090/GAR 051,893 PC A03/MF A01 
DE90011091/GAR 


fo apse di rae anes An analysis tool for evalu- 


energy and environmental strategies. 
Beso! 1091/GAR 051,418 PC A02/MF A01 


DE90011092/GAR 
Development of nondestructive evaluation methods and 
prediction of effects of flaws on the fracture behavior of 
structural ceramics. 
DE90011092/GAR 051,894 PC A03/MF A01 
DE90011094/GAR 
re Ree ene 


DE%0011094/GAR 053,038 PC A02/MF A01 
DE90011097/GAR 


Electromagnetic tions for fusion devices. 
DE90011097/GAR 052,618 PC A02/MF A01 
DE90011099/GAR 

Spectral characteristics of insertion device sources at the 

Advanced Photon Source. 

DE90011099/GAR 053,123 PC A03/MF A01 
DE90011105/GAR 

183-H solar evaporation basins closure/post-closure plan. 


Revision 2. 
DE90011105/GAR 051,560 PC A99/MF A04 


October 15,1990 OR-29 
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DE90011106/GAR 
Role of cee g temperature on the properties of displace- 


ment cascade 
DE90011 106/GAR 051,976 PC A03/MF A01 
DE90011107/GAR 


Rad-hard electronics development program for SSC liquid- 


calorimeters. 
90011107/GAR 053,124 PC A02/MF A01 
DE90011109/GAR 


conducting thin films of YBaCu oxides prepared by 
053,013 PC A0Q2/MF A01 


DE90011109/GAR 
DE90011111/GAR 
—— of free energy from the internal-energy distribu- 


inction. 
DE90011111/GAR 
DE90011112/GAR 


Radiation tolerance implications for the mechanical design 
of a scintillator calorimeter for the SSC. 
DE90011112/GAR 052,642 PC A02/MF A01 


DE90011114/GAR 
Effects of internal hydrogen on the vacancy loop formation 


ility in Al. 
90011114/GAR 051,977 PC A03/MF A01 
DE90011115/GAR 


Cascade collapse in copper and nickel. 
DE90011115/GAR 051,978 PC A03/MF A01 


DE90011116/GAR 


Multimedia assessment of health risks for the Weldon 

Spring site remedial action project. 

DE90011116/GAR 051,453 PC A03/MF A01 
DE90011117/GAR 


Analysis of shared data structures for compile-time garbage 


collection in logic programs. 
DE90011117/GAR 051,011 PC A03/MF A01 
DE90011118/GAR 


Results of emissions and ash — in full-scale co-com- 
—. tests of binder-enhanced dRDF pellets and high- 


fur coal. 
DE90011118/GAR 051,561 PC A03/MF A01 
DE90011121/GAR 


Orbit caiculations and lattice parameters for the BNL SXLS. 
Part 2, Betatron functions in the superconducting bending 
magnet and synchrotron radiation integrals. 

DE90011121/GAR 053,125 PC A03/MF A01 


DE90011122/GAR 


Relativistic heavy ions from the BNL booster medical re- 

search and technological applications. 

DE90011122/GAR 053,126 PC A03/MF A01 
DE90011124/GAR 


Gravitational couplings of the inflaton in extended inflation. 
DE90011124/GAR 053,127 PC A02/MF A01 


DE90011125/GAR 


False vacuum decay in Jordan-Brans-Dicke oe 
DE90011125/GAR 53, 128 A03 


DE90011126/GAR 


Topological defects in extended inflation. 
DE90011126/GAR 053,129 PC A03/MF AO1 


DE90011127/GAR 


Soft inflation. 
DE90011127/GAR 


DE90011128/GAR 


Ultrahigh-energy particle flux from cosmic strings. 

DE90011128/GAR 053,131 PC A03/MF A01 
DE90011129/GAR 

Stability of compactification during inflation. 

DE90011129/GAR 053,132 
DE90011130/GAR 


Gravitational effects of global textures. 
DE90011130/GAR 053,133 


DE90011137/GAR 


Volume estimate of radium-contaminated soil in a section 
of Barrows Field Park, Glen Ridge, New Jersey, November- 


December 1989. 
DE90011137/GAR 051,527 PC A05/MF A01 
DE90011140/GAR 


nt Development and Integration —— quarterly 
technical progress report, January 1-March 31, 1990. 
DE90011140/GAR 051,318 PC "A03/MF A01 


DE90011143/GAR 
Mechanics/heat-transfer relation for particulate materials. 


Quarterly report. 

DE90011143/GAR 050,897 PC A02/MF A01 
DE90011145/GAR 

Technology choice in a least-cost expansion analysis 

perenne slate The impact of gas prices, planning horizon, and 

system acteristics. 

DE90011145/GAR 051,348 PC A02/MF A01 
DE90011151/GAR 

Air quality measurements and characterizations for vegeta- 


tion effects research. 
DE90011151/GAR 051,419 PC A03/MF A01 


DE90011152/GAR 
Emissions involved in acidic deposition processes: Method- 


e801! 152/GAR 051,420 PC A03/MF A01 


OR-30 VOL. 90, No. 20 


053,014 PC A02/MF A01 


053,130 PC A03/MF A01 


PC A03/MF A01 


PC A02/MF A01 


DE90011153/GAR 
Experiments and analysis for large conventional fast reac- 


tors in ZPPR-18/19. 
DE90011153/GAR 052,768 PC A03/MF A01 
DE90011154/GAR 


Measurement of gamma heating in a fusion blanket test as- 


sembly. 
DE90011154/GAR 052,619 PC A02/MF A01 
DE90011160/GAR 


Comparative three-dimensional flow analysis of MHD gen- 
erators and seawater thrusters. 
DE90011160/GAR 051,319 PC A02/MF A01 


DE90011161/GAR 
In-situ growth of superconducting films of Bi-Sr-Ca-Cu-O 


-_ magnetron sputtering. 
11161/GAR 053,015 PC A02/MF A01 
stone 1163/GAR 


Sulfur species in oe and other coal extracts. 
DE90011163/GA! 051,279 PC A02/MF A01 


DE90011167/GAR 


Secondary neutral mass spectrometry using three-color res- 
onance ionization: Os detection at the ppb level and Fe de- 


tection in Si at the 40 ppt level. 
DE90011167/GAR 050,718 PC A03/MF A01 


DE90011170/GAR 


Desorption of H2O and H2 from steel and LiAlO2 by tem- 
peer, programmed desorption. 
E90011170/GAR 052,620 PC A03/MF A01 


DE90011171/GAR 
Characterization of high damping bearings and their re- 


sponses to earthquake motions. 
DE90011171/GAI 050,655 PC A02/MF A01 


DE90011177/GAR 


X-ray absorption spectroscopy: EXAFS and XANES. A ver- 
satile tool to study atomic and electronic structure of mate- 


rials. 

DE90011177/GAR 053,016 PC A03/MF A01 
DE90011178/GAR 

High Tc oxide solid state reaction kinetics via complex im- 


pedance spectroscopy. 
DE90011178/GAR 050,803 PC A02/MF A01 
DE90011182/GAR 


-—clcra, compliance process at New York FUSRAP 


DES001 1182/GAR 052,676 PC A03/MF A01 
DE90011185/GAR 


Parity violating weak neutral current effects in elastic e-(sup 
b 4 scattering. Final report, August 15, 1987-May 14, 


bE9001 1185/GAR 053,134 PC A03/MF A01 
DE90011186/GAR 


Effects of coal-derived trace species on the performance of 
molten carbonate fuel cells. Technical progress report No. 
15 (annual progress and interim project evaluation), August 


22, 1988-August 21, 1990 
DE90011186/GAR 051,320 PC A03/MF A01 
DE90011187/GAR 


Development of an advanced, continuous mild gasification 
process for the production of co-products. Quarterly techni- 
cal progress report, October-December 1989. 

DE90011187/GAR 051,255 PC A03/MF A01 


DE90011190/GAR 


Aerial radiological survey of the Evans Area, US Army 
Communications-Electronics Command, Fort Monmouth, 
New Jersey. Date of survey, November 1988. 

DE90011190/GAR 051,528 PC A03/MF A01 


DE90011191/GAR 


Aerial radiological survey of the United States Department 
of Energy’s Rocky Flats Plant, Golden, Colorado. Date of 


survey, July 1989. 
DE90011191/GAR 051,529 PC A03/MF A01 
DE90011192/GAR 


Endangered species pr 
California. Annual report 
DE90011192/GAR 


DE90011193/GAR 
Gabor zone plate apertures for imaging with the mercuric 


iodide ma ray camera. 
052,643 PC A03/MF A01 


ram, Naval Petroleum Reserves in 


9. 
051,748 PC AQ4/MF A01 


gami 

DE90011193/GAR 
DE90011195/GAR 

Accelerator production of tritium (APT). 

DE90011195/GAR 053,135 PC A04/MF A01 
DE90011202/GAR 

Magnet components database system 

DE90011202/GAR 053,136 PC A03/MF A01 
DE90011204/GAR 

Applications of strained layer superlattices. 

DE90011204/GAR 053,017 PC A03/MF A01 
DE90011205/GAR 

Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air HF vapor clouds: A review of previous re- 

lated work. Volume 1, Detailed report. 

DE90011205/GAR 051,454 PC A04/MF A01 
DE90011206/GAR 

Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air HF vapor clouds: A wind tunnel modeling 


evaluation. Volume 1, Detailed report. 
DE90011206/GAR 051,455 PC A06/MF A01 


DE90011207/GAR 


Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air HF vapor clouds: A review of previous re- 

— work. Volume 2, Tables and figures for the detailed 
rt, and Ap endices A and B. 

DI 90011207/ 051,456 PC A06/MF A01 


DE9001 oy 


Industry Cooperative Hydrogen Fluoride Mitigation and Am- 
bient Impact Assessment Program. Summary report. 
DE90011208/GAR 051,457 PC A03/MF A01 


DE90011209/GAR 


Literature review of work related to impact of barriers on 
flammable cloud explosion overpressure. Vapor Barrier As- 
sessment Program, Phase 2, Task 1. 

DE90011209/GAR 051,458 PC AQ3/MF A01 


DE90011210/GAR 


Numerical simulation of hypothetical gas explosions in a 
process unit: Effect of vapor barriers on explosicn pressure. 
DE90011210/GAR 051,459 PC AQ8/MF A01 


DE90011211/GAR 


Vapor Barrier Assessment Program for delaying and diluting 
heavier-than-air HF vapor clouds: A wind tunnel modeling 
evaluation. Volume 2, Figures and tables for the detailed 


report. 

DE90011211/GAR 051,460 PC A08/MF A01 
DE90011212/GAR 

Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air hydrogen fluoride vapor clouds. Summary 

report. 

DE90011212/GAR 051,461 PC A03/MF A01 
DE90011213/GAR 


Vapor Barrier Assessment Program for delaying and diluting 
heavier-than-air HF vapor clouds: A wind tunnel modeling 
evaluation. Volume 3, Appendices A-G. 

DE90011213/GAR 051,462 PC A15/MF A01 


DE90011214/GAR 


Effect of Cu(sup 2+ ) ie oe moments on the supercon- 
ductivity of YBa2Cu307: The origin of the “linear term” in 
the specific heat; The volume fraction of superconductivity. 

DE90011214/GAR 053,018 PC A03/MF A01 


DE90011215/GAR 


Fermion loops in the effective potential of N = 1 supergra- 
vity, with application to no-scale models. 
DE90011215/GAR 053,137 PC A03 


DE90011216/GAR 


Two-photon physics. 
DE90011216/GAR 


DE90011217/GAR 


Elastic scattering and total cross sections. 
DE90011217/GAR 053,139 PC A02/MF A01 


DE90011218/GAR 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 


film-transistors. 
051,185 PC A02/MF A01 


053,138 PC A03/MF A01 


DE90011218/GAR 
DE90011220/GAR 


Vapor Barrier Assessment Program for delaying and diluting 
heavier-than-air HF vapor clouds: A wind tunnel modeling 
evaluation. Volume 4, Appendix H, Concentration contours 


in the Y-Z plane. 
DE90011220/GAR 051,463 PC A25/MF A01 
DE90011221/GAR 


Analysis of vapor barrier experiments to evaluate their ef- 
fectiveness as a means to mitigate HF concentrations. 
DE90011221/GAR 051,464 PC A09/MF A01 


DE90011222/GAR 


Comparison of analytical approaches for wellbore heat 
transmission in layered formations. 
DE90011222/GAR 052,516 PC A04/MF A01 


DE90011223/GAR 
Efficient subroutine for simulating undulator radiation in ray 


tracing program. 
DE90011223/GAR 053,140 PC A02/MF A01 
DE90011230/GAR 


New surface atomic structures for  Ill-V(110)-p(1x1)- 
Sb(1ML): Chemical bonding and electronic structure. 
DE90011230/GAR 053,019 PC A02/MF A01 


DE90011233/GAR 
First-principles interatomic potentials for transition metals 


and their surfaces. 
DE90011233/GAR 052,016 PC A02/MF A01 
DE90011234/GAR 


Trapping of deuterium at damage in graphite. 
DE90011234/GAR 052,621 PC A03/MF A01 


DE90011236/GAR 
Rapid thermal processing of high temperature supercon- 


ducting fiber. 

DE90011236/GAR 053,020 PC A02/MF A01 
DE90011238/GAR 

Development of diode laser-ignited pyrotechnic and explo- 


sive components. 
DE90011238/GAR 052,846 PC A03/MF A01 


DE90011239/GAR 


WIPP/SRL in-situ tests: MIIT program: Glass/metal inter- 
faces of SRS waste glass. 
DE90011239/GAR 052,677 PC A03 
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DE90011241/GAR 
WIPP/SRL in-situ tests: Compositional correlations of MIIT 


waste glasses. 

DE90011241/GAR 051,530 PC A02/MF A01 
DE90011243/GAR 

Radiological effluents released from announced US conti- 


nental tests, 1961 through 1988. 
DE90011243/GAR 051,531 PC A10/MF A02 


DE90011248/GAR 
Analytical Data Management System (ADMS). 
DE90011248/GAR 051,801 PC A05 
DE90011249/GAR 
Control loop and unit operationa! realtime modeling on a 


Distributed Control System. 
DE90011249/GAR 052,678 PC A03/MF A01 


DE90011251/GAR 
Radionuclide uptake by a Copy on lysimeters. 
DE90011251/GAR PC A03/MF A01 
DE90011302/GAR 
——_ Wasteform Lysimeter Program wasteform charac- 


DESOOT 1302/GAR 051,533 PC A03/MF A01 
DE90011303/GAR 
Large-scale process simulation: A case study integrated 
waste processing flowsheet for SRS. 
052,679 PC A03/MF A01 


DE90011303/GAR 
DE90011306/GAR 

Fabrication of a high T(sub c) superconducting bolometer. 

DE9001 1306/GAR. ; ) to 
DE90011307/GAR 

Accelerator Technology Division annual report, FY 1989. 
53,141 PC A07/MF A01 


051,130 PC A02/MF A01 


DE90011307/GAR 
DE90011309/GAR 

(NEANDC/NEACRP Task Force on Nuclear Data Evalua- 

pd Cooperation). Foreign trip report, April 28, 1990-May 2, 

DE90011309/GAR 053,142 PC A03/MF A01 
DE90011313/GAR 

Friction and wear of whisker-reinforced ceramic composite 


bodies. 
DE90011313/GAR 051,979 PC A03/MF A01 
DE90011315/GAR 


Development and evaluation of advanced austenitic alloys. 
DE90011315/GAR 051,962 PC A03/MF A01 


DE90011316/GAR 
Mechanical property characterization of fiber-reinforced SiC 


matrix composites. 
DE90011316/GAR 051,922 PC A03/MF A01 
DE90011318/GAR 


Insulation irradiation test program for the Compact Ignition 


Tokamak. 
DE90011318/GAR 052,622 PC A03/MF A01 
DE90011321/GAR 


Atomic scale imaging of the structure and chemistry of 


semiconductor interfaces. 
DE90011321/GAR 053,021 PC A03/MF A01 
DE90011326/GAR 


Parallel algorithmic methods for volumetric rendering. Final 


report. 
DE90011326/GAR 051,067 PC A03/MF A01 
DE90011333/GAR 


Microwave processing of silicon nitride. 

DE90011333/GAR 051,895 
DE90011335/GAR 

Circumfluous motion of a conductive liquid around solid ob- 

jects in a magnetic field. (Obtekaniye tel provodyashchey 


zhidkostyu v magnitnom pole). 
DE90011335/GAR 052,896 PC A03/MF A01 


DE90011368/GAR 
Results of the radiological survey at 14 Long Valley Road, 


Lodi, New Jersey (LJ070). 
052,680 PC A03/MF A01 


PC A02/MF A01 


DE90011368/GAR 
DE90011381/GAR 

Convoy electrons. 

DE90011381/GAR 
DE90011390/GAR 

Effects of chromium and titanium gettering on the operation 

of the Advanced Toroidal Facility. 

DE90011390/GAR 052,623 PC A03/MF A01 
DE90011396/GAR 

Fluidized bed combustion of low-rank coals: (Task 4.1). 

Second year technical report, April 1, 1987-March 31, 1988 

including the quarterly technical progress report, January- 


March 1988. 
DE90011396/GAR 050,898 PC A06/MF A01 
DE90011398/GAR 
Gasification ash and slag characterization: (Task 3.5). Quar- 
terly technical progress report, January-March 1988, and 
final technical report, April 1987-March 1988. 
DE90011398/GAR 051,256 PC A03/MF A01 
DE90011400/GAR 
Coal/char reactivity. Final technical report, April 1, 1987- 
pe 31, 1988 including the Quarterly technical progress 


, January- -March 1988. 
D 90011400/GAR 051,280 PC A05/MF A01 
DE90011401/GAR 
Combustion inorganic transformations. Final technical 
report, April 1, 1987-March 31, 1988 including Eighth quar- 
terly technical | Progress report, “January-March 1988. 


053,143 PC A03/MF A01 


DE90011401/GAR 
DE90011403/GAR 


Waste Management. Final technical report, April 1, 1987- 
= 31, 1988 including Quarterly technical progress 


, January-March 1988. 
D 90011403/GAR 051,562 PC A04/MF A01 
DE90011404/GAR 
Simultaneous SOx/NOx control. Technical report, April 1, 
1987-March 31, 1988 including Quarterly technical progress 


report, January-March 1988. 
051,421 PC A04/MF A01 


051,281 PC A06/MF A01 


DE90011404/GAR 
DE90011405/GAR 


Advanced processes for premium low-rank coal/water fuel 
production. Annual technical report, April 1, 1987-March 31, 
1988 —e Quarterly technical progress report, January- 


March 1988. 
DE90011405/GAR 051,282 PC A0S/MF A01 
DE90011406/GAR 


Low-rank coal slurry combustion. Annual technical report, 
April 1, 1987-March 31, 1988 including Quarterly technical 
progress report, January-March, 1988. 

DE90011406/GAR 051,283 PC A03/MF A01 


DE90011411/GAR 


Removal of color and residual chemical oxygen demand 
from synfuel wastewater. Final technical report, April 1, 
1987-March 31, 1988 including Quarterly technical progress 


report, January-March 1988 
DE90011411/GAR 051,693 PC A04/MF A01 


DE90011414/GAR 


Radiological and chemical completion report for overhead 
piping removal for the Weldon Spring Site Remedial Action 


Project, Weldon Spring, Missouri. 
DE90011414/GAR 051,563 PC A04/MF A01 


DE90011415/GAR 


Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 PC A02/MF A01 


DE90011418/GAR 


Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project annual 


report. 
DE90011418/GAR 051,534 PC A04/MF A01 
DE90011420/GAR 


BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 PC A02/MF A01 


DE90011421/GAR 


Single-electron charging effects. Technical progress r a 
DE90011421/GAR 053,144 PC A02/MF A01 


DE90011427/GAR 


Vibrational and optical properties of amorphous metals. 
Progress report, June 1984-June 1990. 
DE90011427/GAR 052,017 PC A02/MF A01 


DE90011431/GAR 


Double wavelength interferometer for the study of heat and 
mass transfer in double diffusive systems. 
DE90011431/GAR 051,791 PC A05/MF A01 


DE90011432/GAR 


Technical progress report for ICRF edge modeling. 
DE90011432/GAR 052,962 PC A03/MF A01 


DE90011442/GAR 


Portable and independent edge fluctuation diagnostic. 
Technical progress report, September 14, 1989-May 14, 


1990. 
DE90011442/GAR 052,963 PC A02/MF A01 
DE90011444/GAR 


Positron Emission Tomography with improved spatial reso- 
lution. The ninth months technical report. 
DE90011444/GAR 052,148 PC A02/MF A01 


DE90011448/GAR 
Utility FGD survey. Project summary, January-December 


1987. 
DE90011448/GAR 051,422 PC A03/MF A01 
DE90011451/GAR 


Utility FGD survey, January-December 1987. Design po 
formance data for operating FGD systems: Volume 2, 
3 


DE90011451/GAR 051,423 PC A24/MF A01 
DE90011454/GAR 


Coal flotation and flocculation in the presence of humic 
acids. Final report, January 1, 1989-August 31, 1990. 
DE90011454/GAR 051,284 PC A03/MF A01 


DE90011460/GAR 
Theoretical study of the near uv photoabsorption by the 


Kr(sub 2)* excimer. 
DE90011460/GAR 052,931 PC A10/MF A02 
DE90011463/GAR 


Development of a high-tensile-strain plastic-bonded TATB 


Bea001 7 1463/GAR 052,847 PC A02/MF A01 
DE90011464/GAR 

Corrosion product identification and relative rates of corro- 

pon candidate metals in an irradiated air-steam environ- 

DE90011464/GAR 051,947 PC A03/MF A01 
DE90011467/GAR 

Modeling of Zircaloy cladding degradation under repository 


conditions 
DE9001 1467/GAR 051,535 PC A03/MF A01 


DE90767886/GAR 


DE90011468/GAR 
Scattering and localizability of ECH power in CIT. 
DE90011468/GAR 052,964 PC A02/MF A01 


DE90011472/GAR 


implementation of JAC3D on the NCUBE/ten. 
DE90011472/GAR 051,012 PC A02/MF A01 


DE90011480/GAR 
Nrpony fg data handling recent experiences at Fermi- 


lab and S| 
DE90011480/GAR 053,145 PC A03/MF A01 
DE90011485/GAR 


— of irack segment and vertex finding with neural net- 


WwOrks. 
DE90011485/GAR 053,146 PC A02/MF A01 
DE90011487/GAR 


Rare Z decays and new 
DE90011487/GAR 


DE90011503/GAR 
—— user manual: Security Profile Inspector. Version 


1.2. 
DE90011503/GAR 051,085 PC A03/MF A01 
DE90011505/GAR 


Microwave-detected photoconductance decay. 
DE90011505/GAR 051,186 


DE90011514/GAR 


Strangeness in nuclei. 
DE90011514/GAR 


DE90011517/GAR 


Status of the Relativistic Heavy lon Collider. 
DE90011517/GAR 053,149 PC A02/MF A01 


DE90011530/GAR 


Kinetic stability of field-reversed . wee Progress 
report, December 15, 1989-May 15, 1 
DE90011530/GAR 052,965 PC A02/MF A01 


DE90011561/GAR 
Recommended initial waste forms for the WIPP experimen- 


tal test program. 
052,682 PC A03/MF A01 


physics. 
053,147 PC A02/MF A01 


A02/MF A01 


053,148 PC A03/MF A01 


DE90011561/GAR 
DE90011578/GAR 


— limits during decay heat removal. 
April 25-May 8, 1990. 
D 90011578/GAR 


DE90011579/GAR 


Safety related physics calculations for HTGR reactors. For- 
ign trip report, May 5-May 31, 1990. 
DE90011579/GAR 052,769 PC A02/MF A01 


DE90011580/GAR 


Oak om reactor shutdown maintenance by 2 canoes 
quarterly report, July, August, and September 198: 
DE90011580/GAR 052,710 PC A03/MF A01 


DE90011581/GAR 
—— of reactors. Foreign trip report, April 20-May 13, 


DE90011581/GAR 052,770 PC A02/MF A01 
DE90011590/GAR 


Emittance change due to a wire = 
DE90011590/GAR 


DE90011597/GAR 
Fatigue crack propagation in austenitic stainless steels at 


bo oy temperatures. 
11597/GAR 051,963 PC A06/MF A01 
DE90011598/GAR 


High ——_ Photoelectron spectroscopy of metal clus- 


ters and high temperature species. 
DE90011598/GAR 052,018 PC A10/MF A01 


DE90011617/GAR 
Bulk shielding facility quarterly report, October, November, 


and December 1989. 
DE90011617/GAR 052,711 PC A03/MF A01 
DE90011714/GAR 


Development of an improved GTA weld temperature moni- 


tor fixture. 
DE90011714/GAR 051,830 PC A03/MF A01 
DE90011717/GAR 


ICP spectral atlas for uranium. 
DE90011717/GAR 


DE90011720/GAR 


lowa State Mining and Mineral Resources Research Insti- 
tute: Semi-annual report, July 1, 1988-December 31, 1988. 
DE90011720/GAR 052.517 PC AOS/MF A01 


DE90011815/GAR 
Energy program evaluation: Conversation and resource 


ma it. Proceedii 

DE9001 1815/GAR 051,349 PC A21/MF A01 
DE90767885/GAR 

Studie naar het daglicht in Nederland. Validatie van de me- 

tingen. Referentiejaar voor ichthoeveelheden. (Study of 

the daylight in the Netherlands). 

DES0767885/GAR 051,359 PC AOS/MF A01 
DE90767886/GAR 


Evaluatie van de brochure Windturbinegeluid. (Evaluation of 
the brochure ‘Wind turbine noise’). 
DE90767886/GAR 051,321 PC A03/MF A01 


October 15,1990 OR-31 


Foreign trip 
052,709 PC A02/MF A01 


053,150 PC A02/MF A01 


052,751 PC A07/MF A01 
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DE90767892/GAR 
Optimalisering Zonnevang zonneboilersysteem. (Optimiza- 
tion of the ‘Zonnevang’ solar boiler system). 
DE90767892/GAR 051,369 PC A04/MF A01 
DE90767893/GAR 


Opzet energie registratie en beheer met behulp van het 

celine same management systeem in het ziekenhuiscomplex 

= Franciscus Gasthuis te Rotterdam. (Energy registration 
and management plan by means of a building management 

system in the hospital ‘Sint Franciscus Gasthuis’ in Rotter- 

dam, Netherlands). 

DE90767893/GAR 051,350 PC A06/MF A01 

DE90767905/GAR 


Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 
behaviour and stoichiometry. 
E90767905/GAR 053,022 PC A03/MF A01 


DE90767926/GAR 


Netherlands national evaluation Groningen-system. 
DE90767926/GAR 051,307 PC A03/MF A01 


DE90770776/GAR 


Traedbraensle-89. Produktion och anvaendning av traed- 
braensien 1988. (Wood fuels -89. Production and use of 


wood fuels 1988). 
DE90770776/GAR 051,285 PC A04/MF A01 
DE90770777/GAR 


Braenslecelier foer el- och vaermeproduktion. Utvecklings- 
laeget 1989. (Fuel cell for electric power and heat produc- 
tion. Status of development 1989). 

DE90770777/GAR 051,322 PC A0S/MF A01 


DE90777708/GAR 
a spin symmetry in one and two dimensions, (2). 
'90777708/GAR 053,151 PC A03/MF A01 
(0E90777709/GAR 


Deeply bound pionic states. 
DE90777709/GAR 


DE90777710/GAR 


Stopped antiproton production of heavy hypernuclei. 
DE90777710/GAR 053,153 PC A03/MF A01 


DE90777711/GAR 
= properties of three-dimensional Hubbard-sigma 


DE907771 1/GAR 053,023 PC A03/MF A01 
DE90777712/GAR 
Triplicity of hadrons, quarks and subquark: 
90777712/GAR 053,154 “pc A03/MF A01 
DE90777713/GAR 


Effects of exotic composite bosons in the TRISTAN, SLC 


and LEP region. 

DE90777713/GAR 053,155 PC A03/MF A01 
DE90777714/GAR 

Spontaneous compactification and structure of gauge 

vacua in six-dimensional gauge theory. 

DE90777714/GAR 053,156 PC A03/MF A01 
DE90777715/GAR 

Studies of deeply bound pionic states by (d, (sup 2)He) 

pion-transfer reactions at SATURNE. 

DE90777715/GAR 053,157 PC A02/MF A01 


DE90777716/GAR 
= operation and technical development, 3. Fiscal 1986 


-1 ; 

DE90777716/GAR 052,712 PC A13/MF A01 
DE90777717/GAR 

Current status of uncertainty analysis methods for computer 


models. 

DE90777717/GAR 051,013 PC A04/MF A0O1 
DE90777718/GAR 

Characteristic tests of medium-enriched uranium fuel core 


in JRR-2. 
052,771 PC A03/MF A01 


053,152 PC A02/MF A01 


DE90777718/GAR 
DE90777719/GAR 

bn of plant dynamics analysis code for HTTR 

DE90777719/GAR 052,713 PC AOS/MF A01 
DE90777720/GAR 

Evaluation of effective delayed neutron fraction and prompt 

neutron lifetime for High Temperature Engineering Test Re- 

actor (HTTR). 

DE90777720/GAR 052,772 PC A03/MF A0% 
DE90777721/GAR 

po inhibition and change in organic components of 


ito by gamma-irradiation. 
SOOT TFT /GAR 050,507 PC A03/MF A01 
DE90777723/GAR 


Analysis on scrape off layer plasma in toroidal helical sys- 


tems. 
DE90777723/GAR 052,966 PC A03/MF A01 
DE90777724/GAR 


Decomposition of PdSi by adding small amount of Ag. 
DE90777724/GAR 050,741 PC A03/MF A01 


DE90777725/GAR 


Design study of ion t ‘ature measurement by collective 
Thomson scattering in Heliotron 3 
DE90777725/GAR 052,967 PC A03/MF A01 


DE90777726/GAR 
Third harmonic electron cyclotron heating of overdense 


oo ao in Heliotron DR. 
'90777726/GAR 052,968 PC A03/MF A01 
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DE90777727/GAR 
Magnetic field near plasma boundary in toroidal helical sys- 


tems. 
DE90777727/GAR 052,624 PC A03/MF A01 
DE90777728/GAR 


Recent activity on Heliotron E physics study and engineer- 


ing developments. 
DE90777728/GAR 052,625 PC A04/MF A01 
DE90777729/GAR 
Equilibrium, stability, and deeply trapped — a calcu- 
lations for! = 2 torsatron/heliotron confi 
DE90777729/GAR 152,969 PC "A03/MF A01 


DE90777730/GAR 
Sumne of energy confinement and density limit in stellara- 


tor/heliotron. 
DE90777730/GAR 052,970 PC A03/MF A01 
DE90777731/GAR 


Summary of IAEA technical committee meeting on impurity 


control. 

DE90777731/GAR 052,971 PC A03/MF A01 
DE90777732/GAR 

Parametric scaling studies of energy-confinement time for 

neutral-beam-heated Heliotron-E plasmas. 

DE90777732/GAR 972 PC A03/MF A01 
DE90777733/GAR 

G(E) functions (spectrum-dose conversion operator) of 

3”phi spherical Nal(Tl) scintillation detector for estimating 


effective dose equivalent. 
DE90777733/GAR 052,644 PC A03/MF A01 
DE90777734/GAR 
JAERI contribution to the second NEACRP benchmark cal- 
culation on High Conversion Light Water Reactor lattices. 
DE90777734/GAR 052,773 PC A08/MF A01 
DE90777736/GAR 


Analytical study for PHEBUS experiment 215R by FRAP-T4 


calculation 

DES0777736/GAR 052,774 PC A03/MF A01 
DE90777737/GAR 

Post irradiation examinations of le mixed 

carbide fuels irradiated at medium linear power 

DE90777737/GAR 052,752 PC ‘Age /MF A01 
DE90777738/GAR 

SATCAP-B: a program for thermal-hydraulic design of 

‘Saturated Temperature Capsule’. 

DE90777738/GAR 052,714 PC A04/MF A01 
DE90777739/GAR 

Analysis of effect of variation of gas size in buckled clad- 

p= on temperature and heat flux distribution of fuel rod. 

777739/GAR 052,753 PC A03/MF A01 

DE90777740/GAR 

Progress report on safety research of high-level waste 

management for the period April 1988 to March 1989. 

DE90777740/GAR 051,536 PC A05/MF A01 


DE90777741/GAR 
Preliminary design of test facilities for tritium breeding blan- 


ket development, (1). 
DE90777741/GAR 052,626 PC A06/MF A01 
DE90777742/GAR 


Development of the remote-controlied electrical resistance 


measurement apparatus. 

DE90777742/GAR 052,019 PC A05/MF A01 
DE90777743/GAR 

Study of marfe phenomena on JT-60. 

DE90777743/GAR 052,973 PC A03/MF A01 
DE90777744/GAR 

Studies on diffusion of (137)Cs in cement morta 

DE90777744/GAR 052,683 
DE90777746/GAR 


Study of the uranium enrichment technology of chemical 


method. 

DE90777746/GAR 052,630 PC A03/MF A01 
DE90777747/GAR 

Basic analysis of pyrometallurgical reprocessing of transur- 


anium fuels. 
DE90777747/GAR 052,754 PC A03/MF A01 
DE90777748/GAR 
Annual r on operation, utilization and technical devel- 
—_ of research reactors and hot laboratory. From April 


, 1988 to March 31, 1989. 
bE90777748/GAR 052,715 PC A09/MF A01 
DE90777749/GAR 
Analysis of ICRF heating and current drive in ITER. 
DE90777749/GAR 052,627 PC A03/MF A01 


DE90777750/GAR 
eae effect of plastic coating on radioactive waste 


DE90777750/GAR 052,684 PC A03/MF A01 
DE90777751/GAR 

Studies on radiation resistance of fiber reinforced plastic 

composites featured by easiness of manufacturing, 3. Me- 


chanical properties of high radiation resistant FRP. 
DE90777751/GAR 51,980 PC A03/MF A01 
DE90777752/GAR 


Irradiation effect of transistor by Co-60 gamma rays and 

electron beams. Effects of exposure rate and temperature. 

DE90777752/GAR 051,187 PC A07/MF A01 
DE90777753/GAR 

Conceptual design of SPWR, a PWR with enhanced pas- 

sive safety. 


PC ‘A03/ MF A01 


DE90777753/GAR 
DE90777754/GAR 


Creep curve formularization by constant stress creep tests. 
DE90777754/GAR 052,020 PC A04/MF A01 


DE90777755/GAR 


—— study on the critical heat flux in a varying ac- 
eration field, (2). The measurement of critical heat flux 


052,716 PC A15/MF A01 


under Leno, acceleration field, 1. 
DE90777755/GAR 052,636 PC A03/MF A01 
DE90777756/GAR 


Model of L-H transition. 
DE90777756/GAR 


DE90777757/GAR 


Task planning systems with natural language interface. 
DE90777757/GAR 052,717 PC A04/MF A01 


DE90777758/GAR 


Dynamics analysis of robot manipulator. Computer simula- 
tion for two-linkage mechanism. 
DE90777758/GA\ 051,850 PC A03/MF A01 


DE90777759/GAR 
Tests for cold fusion in electrochemically deuterized palladi- 


um. 
DE90777759/GAR 053,158 PC A03/MF A01 
DE90777764/GAR 


Unified approach to weak decays of strange and charm 
mesons into two pseudoscalar mesons and the role of 


exotic mesons. 
DE90777764/GAR 053,159 PC A03/MF A01 
DE90777765/GAR 


Role of exotic mesons in nonleptonic weak decays of 


strange and charm mesons. 
DE90777765/GAR 053,160 PC A03/MF A01 


DE90777829/GAR 


Proceedings of the workshop on the experiments by polar- 
ized proton and electron beams. 
DE90777829/GAR 053,161 PC A11/MF A01 


DE90777869/GAR 
aaa of the workshop on asymmetric B factory at 


KEK. 

DE90777869/GAR 053,162 PC A12/MF A01 
DE90777870/GAR 

Proceedings of the workshop on ‘cyclotron cascade 


project’. 

DE90777870/GAR 053,163 PC A11/MF A02 
DE90777871/GAR 

Proceedings of the workshop on the cooling of high-per- 


formance reactors. 
DE90777871/GAR 052,718 PC A08/MF A01 
DE90777883/GAR 


Reports from the technical engineers of the Institute for Nu- 


clear Study. 
DE90777883/GAR 053,164 PC AOS/MF A01 
ap oisgecintit 
aspects of quantum groups oe ane or ‘oups. 
DEON Tee4/GAR 053, A03/MF A01 
DE90777885/GAR 
Collection of reports on use of computation fund utilized in 


common in 1988. 
DE90777885/GAR 053,166 PC A08/MF A01 
DE90777886/GAR 


R on progress of researches by common utilization of 
JAERI nuclear facilities, for fiscal 1988. 
DE90777886/GAR 052,719 PC A16/MF A01 


DE90777890/GAR 
Proceedings of workshop on K-decay experime: 
DE90777890/GAR 053,167 PC At /MF A01 
DE90784614/GAR 


Medium energy geothermics and the up grading of natural 
hot water resources for electricity production through an or- 
ganic fiuid Rankine cycle: state of the art, technical and ec- 


onomical study. 
DE90784614/GAR 051,305 PC A19/MF A01 
DE90784616/GAR 


Inter seasonal ground heat storage through vertical bayonet 
exchanger array: a mee * model. 

DE90784616/GAR 051,323 PC A09/MF A01 

DE90784617/GAR 

Essais en environnement reel de champs de modules pho- 
tovoltaiques au silicium multicristallin et au silicium amorphe 
hydrogene. (Real environment testing of polycrystalline sili- 
= and hydrogen amorphous silicon photovoltaic modules 


ids). 
DE90784617/GAR 051,370 PC A12/MF A01 


DE90784619/GAR 


Single and double reflexion solar radiation concentration: 
contribution to the control and regulation methods for facet 


reflective surfaces. 
DE90784619/GAR 051,371 PC A21/MF A01 
DE90784798/GAR 
Sicherheit bei der Sonderbewetterung von Streckenvortrie- 
ben mit Teilschnittmaschinen. (Safety of tego ventilation 
systems for roadway drivage using selective cutters). 
DE90784798/GAR 052,518 PC A ‘A03/MF A01 
DE90784799/GAR 
Fernsteuerung von Abbaubetrieben unter besonderer Ber- 
uecksichtigung der Sicherheit, dargestellt an einem Pilotpro- 


052,974 PC A03/MF A01 
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jekt der BAG Lippe. (Remote control and safety in 

mineworks, illustrated by a pilot project of BAG Lippe). 

DE90784799/GAR 052,519 PC A03/MF A01 
DE90784838/GAR 

Entwicklung und Verifizierung eines mikrometeorologischen 

Modells zur Bestimmung der Spurenstoffkonzentration in 

Taufluessigkeit. (Development and verification of a micro- 

meteorological model for the determination of the concen- 

tration of trace amounts in dew water). 

DE90784838/GAR 050,557 PC A09/MF A01 
DE90784842/GAR 

poo ogg zur Dimensionierun: 

oo. lecommendations for 

heat pum is). 

DE907: 2/GAR 
DE90784852/GAR 

Immissionsueberwachun Schleswig-Holstein, Messber- 

icht Lufthygienische Gdasatuns Jahresbericht 1981. 

Ri on air hygiene monitoring. Annual report 1981). 

E90784852/GA' 051,424 PC A04/MF A01 

DE90784859/GAR 


anne 1988. (Inquiry of forest decline 


1988). 

DE90784859/GAR 052,410 PC A05/MF A01 
DE90784862/GAR 

Forschungsprogramm Waldschaeden am Standort ‘Post- 

turm’, Forstamt Farchau/Ratzeburg. (Research a cer 

forest de — at the site ‘Postturm’, forest district Farchau/ 


Ratzeburg). 
DE90784862/GAR 052,411 PC A17/MF A01 
DE90784885/GAR 
Projekt TDSA: Verbesserung der Konstrollsysteme der 
beiden Dish-Stirling-Solarmodule im Solar Village, Riyadh, 
Saudi-Arabien. Abschlussbericht. (Project TDSA: Improve- 
ment of the control systems of the two Dish-Stirling solar 
modules in the solar village, Riyadh, Saudi Arabia. Final 


po oon 9 
DE90784885/GAR 051,372 PC A03/MF A01 
DE90784886/GAR 
Computer-assisted methods for a mathematical-statistical 
risk assessment of dietary intakes of contaminants - RESY 


and ROSY. 
052,187 PC A03/MF A01 


von Elektro-Waerme- 
imensioning of electric 


051,308 PC A03 


DE90784886/GAR 
DE90784997/GAR 


Air pollution control - manual of continuous emission moni- 
toring. Regulations and procedures for emission measure- 


ments. 
DE90784997/GAR 051,425 PC A08/MF A01 
DE90785003/GAR 


Experimentelle Untersuchungen der LIS zur Aufklaerung 
moeglicher Ursachen der neuartigen Waldschaeden. (Ex- 
perimental studies by LIS for the purpose of investigating 
the possible causes of the recent forest decline). 
DE90785003/GAR 052,412 PC A10/MF A01 
DE90785015/GAR 
Daten- und Faktenbank Phasengleichgewichte. Schlussber- 
icht. (Numerical and factual database on phase equilibria. 
Conclusion report). 
DE90785015/GAR 051,286 PC A03/MF A01 
DE90785017/GAR 


Verfahrenstechnische Moeglichkeiten zur Entfernung von 
halogenierten Kohlenwasserstoffen aus Deponiegas. De- 
ponie Berlin-Wannsee. (Processes for removing halogenat- 
hydrocarbons from tip gas. Tip Berlin-Wannsee). 
DE90785017/GAR 051,236 PC A03/MF A01 
DE90785029/GAR 


Wind energy technology for large scale turbines. Status of 

research and development in the Federal Republic of Ger- 

many 1988/1989. 

DE90785029/GAR PC A03/MF A01 
DE90785034/GAR 


Analyse der raeumlichen Repraesentativitaet automatischer 

Messnetze der Luftqualitaet. (Analysis of the spatial repre- 

sentativity of automatic air quality monitoring networks). 

DE90785034/GAR 051,426 PC AOS 
DE90785036/GAR 

Internationale Kommission zum Schutze des Rheins gegen 

Verunreinigung. Taetigkeitsbericht 1988. (International Com- 

mission for the Protection of the Rhine River Against Pollu- 

tion. Annual ri 1988). 

DE90785036/GAR 051,694 PC A09/MF A01 
DE90785073/GAR 

Wirtschaftliche Minderung des NOx Gehaltes unter die TA- 

Luft-Grenzwerte durch NCR mittels Harnstoff und zusaetz- 

licher thermoprozesstechnischer Massnahmen. Schlussber- 

icht. (Economical reduction of NOx content to well below 

the limit values prescribed by ‘TA-Luft’ through non-catalyt- 

2 reduction by using urea and additional technical and 

rooye | measures. Final report). 

DES078073/GA 051,427 PC A03 
DE90785176/GAR 

Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 

motion focus on the greenhouse effect). 

DE90785176/GAR 050,558 PC A03/MF A01 
DE90786122/GAR 


Verkeerscirculatie en brandstofverbruik in Dordrecht. (Traf- 
fic circulation and fuel consumption in Dordrecht, Nether- 


lands). 

DE90786122/GAR 053,311 PC A04/MF A01 
DE90786127/GAR 

Nauwkeurigheid van windmetingen en internationale inter- 


calibratie van anemometers. (Accuracy of wind measure- 
ments and international intercalibration of anemometers). 


051,324 


DE90786127/GAR 
DE90786133/GAR 


Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 
sterdamse na-isolatie programma. Deel 1: Samenvatting en 
conclusies. (Post-insulation: A lesson for the future. Part 1: 


Summary and conclusions). 
050,646 PC A03/MF A01 


051,325 PC A02/MF A01 


DE90786133/GAR 
DE90786134/GAR 
Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 
sterdamse na-isolatie programma. Deel 2: De acht 
lueerde projecten. (Post-insulation: A lesson for the 
Part 2: The eight evaluated projects). 
DE90786134/GAR 050,647 PC A06/MF A01 
DE90786137/GAR 
Energie-onderzoek voor de industrie. Verslag project 
‘Studie — energie-intensiteit en noodzakelijke 
verliezen’. (Energy research for the industry. Report of the 
project ‘Study on the aggregated energy intensity and inevi- 


table energy losses’). 
DE90786137/GAR 051,351 PC A0S/MF A01 
DE90786138/GAR 


DSL characterization of the solar cell structures obtained by 


ion implantation. 
DE90786138/GAR 051,373 PC A03/MF A01 


DE90786148/GAR 
Onderzoek Brayton warmtepomp voor droogprocessen. 
(Study of the Brayton heat pump for rhe processes). 
DE90786148/GAR 050,508 PC A03/MF A01 
DE90786154/GAR 
Fermi surface of YBa2Cu307: Evidence for the Cu-O plane 
sheets from positron experiments. 
DE90786154/GAR 053,024 PC A03/MF A01 
DE90786169/GAR 
Rapportage van de metingen, uitgevoerd aan een 
zonnewarmte-installatie ten behoeve van een kalverhouderij 
te Barneveld. (Report of the measurements carried out on 
a solar heating system for the purpose of a calf rearing in 
Barneveld, Netherlands). 
DE90786169/GAR PC A03/MF A01 
DE90786185/GAR 
Menghoopsystemen. (Stockpile systems). 
DE90786185/GAR 51,287 PC A06/MF A01 
DE90786186/GAR 
Het passief on van zonne-energie in de sociale won- 
ingbouw te Capelle aan den lJssel. Evaluatie en eindrap- 
portage. (Passive use of solar energy in the public housing 
of Capelle aan den lJssel, Netherlands. Evaluation and final 


oe 
DE90786186/GAR 051,375 PC A0S/MF A01 
DE90786195/GAR 


Elementsamenstelling van primaire en secundaire grond- 
stoffen. (Elemental composition of primary and secondary 


materials). 
DE90786195/GAR 051,564 PC A04/MF A01 


DE90786196/GAR 


Karakterisering van het uitlooggedrag van intacte produk- 
ten. (Characterization of the leaching performance of intact 


products). 
DE90786196/GAR 051,749 PC A08/MF A01 


DE90786197/GAR 
Opzet en inrichting databestand uitlooggegevens. (Design 
and organization of the database UITLOOG). 
DE90786197/GAR 051,565 PC A04/MF A01 
DE90786202/GAR 
Demonstratie van het integraal windturbinemodel PHATAS- 
REGHAT door middel van berekeningen aan de NEWECS- 
45. (Demonstration of the integral wind turbine model 
PHATAS-REGHAT by means of calculations on the 


NEWECS-45). 
DE90786202/GAR 051,326 PC A04/MF A01 


DE90790592/GAR 
Development of a new fluorometric detection test of sulfa- 
toreducing bacteria type Desulfovibrio. Laboratory evalua- 
tion of chemical control of bacteria activity in biocorrosion. 
DE90790592/GAR 051,981 PC A10/MF A01 

DE90790593/GAR 
Contribution to the analytical and numerical evaluation of oil 
well equilibrium for any cross section under a uniform pres- 
sure and an anisotropic stress field. 

DE90790593/GAR 052,520 PC A09/MF A01 

DE90790598/GAR 
Contribution to the study of a steam arc plasma. Applica- 
tion to pulverized coal gasification. 

DE90790598/GAR 051,257 PC AN1 

DE90790600/GAR 
Contribution to the study of complex ge phenomena 
in gas-solid reactors for coal hydro-pyrolysis. 
DE90790600/GAR 051,258 PC A0S/MF A01 

DE90790634/GAR 
Energy in China. 
DE90790634/GAR 

DE90791294/GAR 
Simulering af termiske forhold i solvarmeanlaeg med sae- 
sonlagring. (Simulation of thermal conditions in a solar 
heating system with seasonal storage). 

DE90791294/GAR 051,376 PC A09/MF A01 

DE90791306/GAR 
Shape and size of lacustrine 
ite) Upper Carboniferous East 


051,374 


051,352 PC A04/MF A01 


ited melanogen (inertin- 
reeniand. Characterization 


DE90792158/GAR 


of organic matter = the Danish subsurface by means of 


automated i 
DE90791306/ AR 052,567 PC A03/MF A01 
DE90791307/GAR 
Characterization of ki by electronic image analysis. 
Characterization of matter from the Danish subsur- 
face by means of automated i a 
DE90791307/GAR 


DE90791309/GAR 


—— Strategier for vind-diesel systemer. (Start/stop 
for wind-diesel systems). 
DESO 1309/GAR 051,327 PC A12/MF A01 


DE90791311/GAR 
a decomposition of dilute aqueous formic acid solu- 


5e90791311/GAR 050,804 PC A03/MF A01 
DE90791318/GAR 
— incindl park bag Vindmoellepark. (Measurements at 
mill 


DESoveISIB/GAA” 051,328 PC A06/MF A01 
DE90791320/GAR 
Wind turbine wake interference. A validation study. Vol. 1. 


Main text. 
051,329 PC A03/MF AO1 


nalysis. 
2568 PC A03/MF A01 


DE90791320/GAR 
DE90791322/GAR 
Wind turbine wake interference. A validation study. Vol. 2. 


Measurement results. 
DE90791322/GAR 051,330 PC A07/MF A01 


DE90791324/GAR 
pg i roeg fra halmkedler. Foru (Poly aromat- 
ic hydrocarbons in flue gas fr aes boilers. Pilot 


investigation). 
DE90791324/GAR 051,428 PC A03/MF A01 
DE90791326/GAR 


TU-86. Trafikundersoegelse. (TU-86. Investigation of traffic 
~ 


DE90791326/GAR 053,312 PC A04/MF A01 
DE90791328/GAR 


Maalerapport for solvarmeaniaeg til rumvarme og brugs- 
vand. Ans solvarme. (Report on measurements taken on 
solar heating systems for space heating and domestic hot 


water. Ans solar heati 
DE90791328/GAR 051,377 PC A03/MF A01 
DE90791348/GAR 


Notat vedroerende konsekvens af vindmoenster og en dif- 

ferentieret tarif paa elafregning mellem vindkraftvaerk og 

distributionsselskab. (Note on the consequences of wind 

patterns and differentiated tariffs on electricity accounting 

between wind stations and distribution firms). 

DE90791348/ 051,331 PC A03/MF A01 
eens 


Oekonomisk optimeret solv: laeg. (Eco- 
nomically optimated solar heated domestic water system). 
DE90791352/GAR 051,378 PC A05/MF A01 


DE90791354/GAR 
Feedersystemer i kombineret transport. (Feeder systems in 


combined transport). 
DE90791354/GAR 053,313 PC A06/MF A01 
DE90791370/GAR 


Sustainable development. 
DE90791370/GAR 


DE90791371/GAR 
Case study on optimal water management of small catch- 


ments. Aaros river in Norway. 
DE90791371/GAR 052,545 PC A03/MF A01 
DE90791373/GAR 


Small hydro electric power development in the northern 
area, Pakistan. A mission r 
051,332 PC A06/MF A01 


051,353 PC A03/MF A01 


DE90791373/GAR 
DE90791375/GAR 


Three-dimensional 
DE90791375/GAR 


DE90791377/GAR 
Permeability patterns in some fluvial sandstones. An out- 
crop study from Yorkshire, North East England. 
DE90791377/GAR 052,569 PC A03/MF A01 
DE90791379/GAR 
Parameters influencing porosity in sands and sandstones. 
DE90791379/GAR 052,458 PC A03 
DE90791950/GAR 
Auswirkung der Produktion nachwachsender Rohstoffe auf 
das Nahrungsmittelangebot sowie Wertung von Politikmass- 
nahmen zur Foer der Produktion nachw 


ility and fluid flow. 
052,521 PC A03/MF A01 


ures for pr promating the nes of renewable resources). 
DE90791950/GA 051,354 PC A13/ME A01 


DE90792081/GAR 


Ergebnisse von Untersuchungen auf dem Gebiet der Staub- 
und Silikosebekaempfung im Steinkohlenbergbau. (Results 
of studies on dust abatement and silicosis prevention in 


coal mining). 
DE90792081/GAR 051,429 PC A15/MF A01 


DE90792158/GAR 


Voruntersuchungen zur Entwicklung eines Verfahrens zur 
thermografischen Untersuchung von A\ - Un- 
tersuchungsphase 1. Schlussbericht. (Pre-investigation for 


October 15,1990 OR-33 
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developing a procedure to survey landfills by thermal infra- 
red remote sensing - step 1. Final report). 
051,566 PC AO5/MF A01 


DE90792158/GAR 
DE90792160/GAR 


Entwicklung eines Magnetbahn-Foerdersystems fuer den 
Steinkohlenbergbau unter Tage (Phase 1). Schlussbericht. 
(Development of a magnetically levitated transport system 
~ = underground hard coal mining industry (phase 1). 


inal report). 
DEsoreet 60/GAR 052,522 PC A06/MF A01 
DE90792243/GAR 


Feinwurzeln und Humusmikromorphologie in verschieden 
stark geschaedigten Fichtenbestaenden. Schlussbericht. 
(Fine roots and humus micromorphol in Norway spruce 
stands with different degrees of forest decline. Final report). 
DE90792243/GAR 052,174 PC A03/MF A01 


DE90792254/GAR 


Untersuchungen zum Auftreten von Geruechen und poly- 
zyklischen aromatischen Kohlenwasserstoffen in Feuerung- 
sabgasen. Schlussbericht. (Emissions of odorous and or- 
nic substances from oil fired furnaces. Final report). 
E90792254/GAR 51,430 PC AO5/MF A01 
DE90792260/GAR 


Abbaubereichserkundung durch Horizontalbohrungen gross- 

er Laenge - 2. Teilvorhaben. Textband. Schlussbericht. 

(Horizontal prospect drilling of considerable length ahead of 

face areas - 2nd sub-project. Text volume. Final report). 

DE90792260/GAR 052,523 PC A06/MF A01 
DE90792262/GAR 


Simulation der Untertagevergasung Phase II. Abschlussber- 
icht. (Simulation of underground coal gasification phase Il. 


Final report). 

DE90792262/GAR 051,259 PC A10/MF A01 
DE90792281/GAR 

KLOECKNER Solar Heizsystem - Heat-Pipe Vakuumroeh- 

ren - System Thermomax. (KLOECKNER solar heating 

system - heat pipe vacuum pipes - thermomax system). 

DE90792281/GAR 051,379 PC A03/MF A01 
DE90792283/GAR 

Oelbefeuertes Brennwert-Heizgeraet Insumma. Entwick- 

lungsarbeiten vom 1.7.1984 bis 30.9.1986. Schlussbericht. 

(Insumma oil-fired high-efficiency heater. Engineering activi- 

ties July 1, 1984 to tember 30, 1986. Final report). 

DE90792283/GAR 051,220 PC A02/MF A01 
DE90792290/GAR 


Energieaufwand fuer das Ausfrieren von CO2 aus den 
Rai sen von Steinkohle-Kraftwerken. Diskussionspa- 
pier. (Energy demand for freezing out CO2 from the flue 
gases of black-coal fuelled power plants. Discussion 


Paper). 
DE90792290/GAR PC A03/MF A01 
DE90792352/GAR 

Rueckgewinnung von Zink, Mangan (Mangandioxid) und 
Quecksilber aus Schrott von Leclanche- und alkalischen 
Braunsteinzelien. Abschlussbericht. (Recovery of zinc, man- 
ganese (manganese dioxide) and mercury from zinc carbon 
and alkaline manganese primary battery scrap. Final 


r ). 

DE90792352/GAR 051,216 PC AOS/MF A01 
DE90792513/GAR 

Transport und Gehalt von Abscisinsaeure (ABA) und Auxin 

(IAA) in Laub- und Nadelblaettern. (Transport and concen- 

tration of abscisic acid (ABA) and auxin (IAA) in deciduous 


and coniferous trees). 
DE90792513/GAR 051,432 PC A04/MF A01 


DE90792515/GAR 


Morphologische und biochemische Untersuchungen zur 

pve Ress Quarz auf Rinderalveolarmakrophagen und 

deren Organellen. (Morphological and biochemical investi- 

gations into the effects of quartz on bovine alveolar macro- 

phages (BAM) and their organelles). 

DE90792515/GAR 052,274 PC A07/MF A01 
DE90792538/GAR 


Wirkungen von Umweltschadstoffen (SO(sub 2), O(sub 3), 
NO(sub x)) auf die Photosynthese intakter Pflanzen. Absch- 
lussbericht. (Influences of environmental pollutants (SO2, 
O03, NOx) on the photosynthesis of intact plants. Final 


report). 
DE90792538/GAR 051,433 PC A0S/MF A01 
DE90792554/GAR 


Nachkommenschaftspruefung von Fichtenbestaenden des 
Schwarzwaldes (Herkunftsgebiete 840 08 und 840 09) mit 
den Zielen: 1. Verbesserung der Immissionstoleranz. 2. Er- 
haltung der Genressourcen geschaedigter Hochlagenbes- 
taende (‘Genbank’). (Progeny test of Norway Spruce stands 
in the Black Forest (areas of origin 840 08 and 840 09) 
aiming at: 1. Improvement of immission tolerance. 2. Con- 
servation of genetic resources of damaged stands in high 


altitudes ('Gene Bank’). 
DE90792554/GAR 052,413 PC A05S/MF A01 


DESY-F22-90-01 


Untersuchung von Resonanzproduktion in den Reaktionen 
= ma gamma -> pi (0) pi (0) , pi (0) eta mit dem JADE- 

tektor. (Study of resonance production in the reactions 
gamma gamma -> pi (0) pi (0) , pi (0) eta with the JADE 


detector). 
TIB/B90-81211/GAR 053,194 PC EOS 


pr sence 


mgr 2-Photon-Produktion von rho (0) omega mit 
oe JADE-Detektor bei PETRA. (Measurement of the 2- 
photon production of rho (0) omega with the JADE detector 


at PETRA) 
053,195 PC EOS 


T1B/890-81212/GAR 
OR-34 VOL. 90, No. 20 


051,431 


DESY-F22-90-03 


Untersuchung der Reaktion gamma gamma -> 3 pi(+)3 
pi (-) mit dem JADE-Detektor bei PETRA. (Study of the re- 
action ———" -> 3 pi (+ ) 3 pi (-) with the JADE 


detector at P A). 
TIB/B90-81213/GAR 053,196 PC E09 
DHHS/PUB/PHS-87-1324 


Plan and Operation of the NHANES | Epidemiologic Follow- 


up Study, 1982-84. 

PB90-246687/GAR 051,772 PC A08/MF A01 
DHHS/PUB/PHS-88-1463 

Proceedings of the Workshop on Needs and Resources for 


Occupational Mortality Data. 
PB90-245002/GAR 052,231 PC A04/MF A01 


DHHS/PUB/PHS-90-1142 
Where to Write for Vital Records: Births, Deaths, Marriages, 


and Divorces. 
PB90-247560/GAR 051,773 PC A03/MF A01 
DHHS/PUB/PHS-90-1302 


Questionnaires from the National Health Interview Survey, 


1980-84. 
PB90-245028/GAR 051,771 PC A10/MF A02 
DHHS/SW/DK-90/006 


PDQ Access (for Microcomputers). 
PB90-502725/GAR 


DLA-90-P90091 
Surface Versus Air Transportation Analysis (Automatic 


Downgrade Endeavor). 
AD-A222 661/1/GAR 052,307 PC A03/MF A01 
DMI-89836-VOL.1 


Wind turbine wake interference. A validation study. Vol. 1. 


Main text. 
DE90791320/GAR 051,329 PC A03/MF A01 
DMI-89836-VOL.2 


Wind turbine wake interference. A validation study. Vol. 2. 


Measurement results. 
DE90791322/GAR 051,330 PC A07/MF A01 
DNA-TR-88-173 


Effects of lonizing Radiation on the Performance of Select- 


ed Tactical Combat Crews. 
AD-A222 880/7/GAR 052,233 PC A07/MF A01 
DOD/POPHM-TR90022 


Performance Oriented Packaging Testing of Fiberboard 


Container, PPP-B-636. 
AD-A222 748/6/GAR 051,798 PC A03/MF A01 
DOD-4525.6-C 


DOD Postal Supply and Equipment Catalog, April 1990. 
PB90-253162/GAR 052,361 PC A05/MF A01 


DODA-AR-006-065 


Perspective Transformation for Wide-View Sky Scenes. 
AD-A222 694/2/GAR 051,072 PC A03/MF A01 


DODA-AR-006-084 


Statistical Treatment of Slow Strain Rate Data for Assess- 
ment of Hydrogen Embrittlement in Low Alloy High Strength 


Steel. 
AD-A222 732/0/GAR 051,939 PC A03/MF A01 
DODA-AR-006-090 


Arisuper Version 1.0, Program Users Gui 
AD-A222 693/4/GAR 050, 535 “pc A03/MF A01 


DOE/BC-89/3 


Contracts for field projects and supporting research on en- 
hanced oil recovery. Progress review No. 59, quarter 


ending June 30, 1989. 
DE90000206/GAR 052,494 PC A06/MF A01 
DOE/BC-90/3/SP 


Bartlesville a Office FY 1989 annual report. 
DE90000220/: 052,495 PC A03/MF A01 


DOE/BC/10842-15 
Flow in porous media, phase behavior and ultralow interfa- 
cial tensions: Mechanisms of enhanced petroleum recov- 
_— annual report, October 1, 1987-September 30, 
DE90000239/GAR 052,501 PC A10/MF A01 
DOE/BC/14000-2 


Producing unrecovered mobile oil: Evaluation of potential 
economically recoverable reserves in Texas, Oklahoma, 


and New Mexico. 
052,496 PC A08/MF A01 


051,774 CP D99 


DE90000232/GAR 
DOE/BC/14126-18 
Comparison of relative permeability from centrifuging versus 


coreflooding. 
DE90000234/GAR 052,498 PC A09/MF A01 
DOE/BC/14126-19 


Characterization of steam foam surfactants through one-di- 
mensional sandpack experiments. 
DE90000235/GAR 052,499 PC A08/MF A01 


DOE/BC/14126-21 


Semianalytical thermal model for linear steam drive. 
DE90000237/GAR 052,500 PC A08/MF A01 


DOE/BC/14126-23 
Modification of Buckley-Leverett and JBN methods for 


power-law fluids. 
DE90000240/GAR 052,502 PC A03/MF A01 
DOE/BC/14246-3 


Microbial field pilot —_. Gace progress report, July 1, 


1989-September 30, 1989. 
DE90010104/GAR 052,508 PC A02/MF A01 


DOE/BC/14246-4 


Microbial field pilot study. Quarterly technical progress 
report, October 1-December 31, 1989. 
DE90010105/GAR 052,509 PC A03/MF A01 


DOE/BC/14403-T2 


Memorandum of Understanding between the United States 
Department of Energy and the State of Texas: Annex 1, 
Characterization of oil and gas reservoir heterogeneity. 
Fourth quarterly report, January 15, 1990-April 15, 1990. 

DE90009998/GAR 052,507 A02/MF A01 


DOE/BC/14445-1 
Microbial enhanced oil recovery research. Quarterly report, 


October-December 1989. 
DE90010133/GAR 052,510 PC A03/MF A01 
DOE/BP/13795-23 


Case study of the regional manufacturers’ participation in 
the manufactured housing RCDP. 
DE90010258/GAR 051,231 PC A03/MF AO1 


DOE/CE/15401-T7 


Miniature inexpensive, oxygen sensing ae. Seventh 
quarterly report, 31 January 1990-30 A; 
DE90009938/GAR 051, 758. Py ‘A02/MF A01 


DOE/CE/15444-T2 
Development of the oil-water monitor. Quarterly progress 


report No. 3. 

DE90010522/GAR 051,272 PC A02/MF A01 
DOE/CH/10093-67 

Ocean energy program summary. Volume 2, Research 


summaries, fiscal _ 1989. 
DE89009482/GA' 051,313 PC A03/MF A01 
DOE/CH/10093-69 


Biofuels program summary. Volume 2, Research summa- 


ries, fiscal year 1989. 
DE89009484/GAR 051,547 PC A10/MF A02 
DOE/DP-0078T 
Status of target physics for inertial confinement fusion: 
Report on the review at DOE Headquarters, Germantown, 


MD on November 14-17, 1988. 
DE90008221/GAR 052,602 PC A03/MF A01 
DOE/EA-0396 


Utility retrofit demonstration using TRW slagging combustor 
technology. Environmental Assessment. 
DE90010561/GAR 051,407 PC A06/MF A01 


DOE/EH-0116 
Tiger Team environment, safety, and health assessment of 


the Kansas City Plant. 
DE90010293/GAR 051,449 PC A15/MF A01 
DOE/EH-0126 


Tiger Team assessment of the Pinellas Plant. 
DE90010294/GAR 051,743 PC A17/MF A01 


DOE/EIA-0109(90/02) 


Petroleum om! Monthly, February 1990. 
DE90009750/ 051,339 PC A07/MF A01 


DOE/EIA-0121(89/4Q) 


Quarterly coal report, October-December 1989. 
DE90010935/GAR 051,347 PC A07/MF A0O1 


DOE/EIA-0125(89/4Q) 


Coal distribution, January-December 1989. 
DE90010623/GAR 051,275 PC A09/MF A01 


DOE/EIA-0202(90/2Q) 
_—— energy outlook. Quarterly projections, April 
9! 


1990. 

DE90010699/GAR 051,232 PC A04/MF A01 
DOE/EIA-0214(88) 

b= energy data report: Consumption estimates, 1960- 

1 


DE90010700/GAR 051,345 PC A20/MF A01 
DOE/EIA-0380(90/02) 


Petroleum eens Monthly, om 1990 
DE90010975/GAR 051,276 PC A09/MF A01 


DOE/ER/00038-3288 


Radiation Laboratory, University of Notre Dame quarterly 
report, January 1-March 31, 1990. 
DE90010910/GAR 050,747 PC A03/MF A01 


DOE/ER-0428 
Technology ‘89: R and D Laboratory technology transfer 
po ram. Accomplishments in technology transfer from 


and it laboratories. 
DE90002686/ GAR 051,384 PC A11/MF A02 
DOE/ER-0432 


Subsurface Science oar Program overview and re- 


search abstracts, FY 198! 
DE90010321/GAR 991,559 PC A08/MF A01 
DOE/ER-0443 


Summary results of an assessment of research projects in 

the National Photovoltaics Program. 

DE90008222/GAR 051,366 PC A02/MF A01 
DOE/ER-0446P 

Human genome: 1989-90 program report. 

DE90010171/GAR 052,165 PC A08/MF A01 
DOE/ER-0452P 

Understanding our genetic inheritance: The US Human 

Genome Project, The first five years FY 1991-1995. 

DE90008240/GAR 052,163 PC A0S/MF A01 
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DOE/ER/01198-2586 


Part 1, Synthesis and thermolysis of cyclopentadienyl and 
pentamethylcyclopentadienyl molybdenum dioxo alkoxides; 
Part 2, Structural characterization of polysilicate interme- 
diates formed during sol-gel polymerization. 
DE90010996/GAR 050,801 PC A07/MF A01 
DOE/ER/10666-8 

Advanced methods for the computation of particle beam 
transport and the computation of electromagnetic fields and 
beam-cavity interactions. Annual report. 

DE90011071/GAR 053,121 PC A02/MF A01 


DOE/ER/12018-T8 


Groundwater contamination. Studies in PP wy 
DE90010450/GAR 051, PC A09/MF A01 


DOE/ER/12018-T9 
Explosive volcanism: 
Studies in geophysics. 
DE90010451/GAR 

DOE/ER/12018-T10 


Active tectonics. Studies in geophysics. 
DE90010452/GAR 052,445 PC A13/MF A02 


DOE/ER/12018-T14 
Proposed initiative for capitalizing on the Parkfield, Califor- 


nia, earthquake prediction. 
DE90010506/GAR 052,448 PC A03/MF A01 
DOE/ER/12018-T16 


Priorities for a national program of continental drilling for 


scientific purposes. 
DE90010508/GAR 052,512 PC A03/MF A01 
DOE/ER/12018-T17 


National drilling program to study the roots of active hydro- 
thermal systems related to young magmatic intrusions. 
DE90010509/GAR 051,300 PC A04/MF A01 


DOE/ER/12018-T19 
Mineral resources: Research objectives for continental sci- 


entific drilling. 
052,513 PC A04/MF A01 


Inception, evolution, and hazards. 


052,444 PC A10 


DE90010511/GAR 
DOE/ER/12018-T20 
Research objectives for continental scientific drilling studies 


of active fault zones. 
DE90010512/GAR 052,449 PC A03/MF A01 
DOE/ER/12018-T21 


a for deep scientific drilling in Yellowstone Nation- 
al 


DE90010513/GAR 052,450 PC A05/MF A01 
DOE/ER/12018-T22 
Scientific value of coring the proposed southern Appalach- 


ian research drill hole. 
DE90010514/GAR 052,451 PC A04/MF A01 
DOE/ER/ 13065-568 
Precise extractions of the x and Q(sup 2) dependence of R 
= sigma (sub L)/sigma (sub T), F(sub 2p), F(sub 2d), and 
F(sub 2n)/(sub 2p) from a combined hom gua of SLAC 
deep inelastic electron scattering experimen 
DE90011013/GAR 053,119 Pe A02/MF A01 


DOE/ER/13152-T3 
Double wavelength interferometer for the study of heat and 


mass transfer in double diffusive systems. 
DE90011431/GAR 051,791 PC A0S/MF A01 


DOE/ER/13214-4 


Effects of freezing and cold acclimation on the plasma 
membrane of isolated protoplasts. 
DE90011415/GAR 052,132 PC A02/MF A01 


DOE/ER/13255-6 


Hydroxyproline-rich Lge geen of the plant cell wall. 
Progress report, June 1989-June 1990. 
DE90010960/GAR 052,130 PC A02/MF A01 


DOE/ER/13370-1 


Conversion of acetic acid to ane ge at thermophiles. 
Progress report, May 15, 1985-May 15, 1 
DE90010993/GAR 051,278 oC A02/MF A01 


DOE/ER/13435-4 


Fundamental studies with a monodisperse aerosol-based 
liquid chromatography/mass spectrometry __ interface 
(MAGIC-LC/MS). Progress report, September 1, 1985-No- 


vember 30, 1989. 

DE90010667/GAR 050,716 PC A03/MF A01 
DOE/ER/13529-2 

Molecular orbital studies of the bonding in heavy element 


organometallics. Progress report. 
DE90009732/GAR 050,746 PC A02/MF A01 


DOE/ER/13542-4 


Studies of the analyte-carrier interface in flow injection 
analysis. Project report, June 1, 1987-December 1, 1989. 
DE99010811/GAR 050,717 PC ‘A03/ MF A01 


DOE/ER/13591-4 


Polymer-based separations: Synthesis and application of 
polymers for ionic and molecular recognition. Annual per- 
formance report, August 1, 1989-July 31, 1990 

DE90010791/GAR 050, 839 PC A02/MF A01 


DOE/ER/13595-T1 
Muonic molecular structure, (mu)-sticking probability and 
fusion rates for muon catalyzed fusion. Final technical 
report. 
DE90010966/GAR 053,117 PC A03/MF A01 
DOE/ER/13631-17 


Chlorophyll photochemistry in microheterogeneous media. 
DE90010963/GAR 052,131 PC A04/MF A01 


DOE/ER/13729-2 
Role of acyl carrier protein isoforms in plant lipid metabo- 


lism. Progress report. 
DE90010959/GAR 052,129 PC A02/MF A01 
DOE/ER/13916-T2 


Physics of cellular automata and coherence and chaos in 
classical, many-body dynamical systems. Progress report, 


March 1989-Present. 
DE90010627/GAR 052,891 PC A02/MF A01 
DOE/ER/13930-T1 


Particle deposition in granular media. Progress report sum- 


mary, June 1, 1988-Present. 
DE90010810/GAR 051,412 PC A04/MF A01 
DOE/ER/13942-2 


Photoinduced charge separation by polymer-bound chromo- 
ph ores. Progress report, September 1986-December 1989. 
E90010997/GAR 050,748 PC A03/MF A01 


DOE/ER/13950-2 


PEPICO studies of ion dissociations: The structure and 
heats of formation of ions, molecules, and free radicals. 


Progress report, April 1989-March 1990. 
DE90010790/GAR 050,799 PC A02/MF A01 


DOE/ER/13971-6 


Measurements of scattering processes in negative ion-atom 
collisions. Technical progress report, 1 September 1989-31 


August 1990. 
DE90010666/GAR 053,098 PC A02/MF A01 
DOE/ER/14004-1 


Molecular characteristics of the lignin forming peroxidase. 


Progress report. 
DE90010880/GAR 052,125 PC A02/MF A01 
DOE/ER/14011-1 


Hydrogen/sulfur metabolism in the hyperthermophilic ar- 
chaebacterium Pyrodictium brockii. Progress report, March 


1, 1989--February 28, 1990 
DE90010901/GAR 052,185 PC A02/MF A01 
DOE/ER/14012-1 


MIT short-wavelength laser project. Progress report, May 


15, 1989-January 1, 1990. 
DE90008975/GAR 052,923 PC A0S/MF A01 
DOE/ER/25026-35 


Potential performance of methods for parallelism across 


time in ODEs. 
DE90010992/GAR 051,009 PC A03/MF A01 
DOE/ER/40048-235-LO 
Status of and operating experience with the University of 
Washington si es booster linac. 
DE90010490/ 053,085 PC A02/MF A01 


DOE/ER/40150-T1 


CEBAF design report 
DE90010523/GAR 


DOE/ER/40154-T2 


Research in theoretical nuclear Ona gg report). 
DE90010792/GAR A03/MF A01 


DOE/ER/40304-6 
Parity violating weak neutral current effects in elastic e-(sup 
12)C scattering. Final report, August 15, 1987-May 14, 
1989. 
DE90011185/GAR 053,134 PC A03/MF A01 
DOE/ER/40315-172 


Progress in hyperon production at LEAR. 
DE90010520/GAR 053,086 PC A02/MF A01 


DOE/ER/40315-T1 
Hadron physics. Summary papers on hadron physics for the 


NSAC long ra plan. 
rSDT ICA 053,053 PC A04/MF A01 


053,087 PC A11/MF A01 


DE90007227/GAR 
DOE/ER/40427-04-N90 


Parity violation and electron scatteri 
DE90010429/GAR 


DOE/ER/40475-2 


Measurement of uranium and plutonium content in a fuel 
assembly using the RPI spent fuel assay device. 
DE90010049/GAR 052,637 PC A02/MF A01 


DOE/ER/45057-5 


Investigations of ultrasonic wave interactions at imperfect 
boundaries separating anisotropic materials. Progress 


report. 
DE90010661/GAR 052,012 PC A03/MF A01 
DOE/ER/45095-4 


Vibrational and optical oy meng of amorphous metals. 
Progress report, June 1984-June 1990. 
DESO! 1427/GAR 052,017 PC A02/MF A01 


DOE/ER/45139-5 


Catalytic reactivity of thin film crystal surfaces. Final techni- 
cal report, July 1, 1984-December 31, 1989. 
DE90010579/GAR 050, 796 PC A03/MF AO1 


DOE/ER/45167-2 
Fatigue crack growth in ceramic materials at ambient and 


elevated temperatures. 
DE90008418/GAR 051,878 PC A02/MF A01 
DOE/ER/45341-3 


— and lattice defects in perovskite-related oxides. 
Progress report, July 1, 1989-April 30, 1990. 
DE90010957/GAR 051,890 PC A03/MF A01 
DOE/ER/45373-2 


Single-electron charging effects. Technical progress es 
DE90011421/GAR 053,144 PC A02/M 1 


053,084 PC A02/MF A01 


DOE/FE-0160P 


DOE/ER/52147-3 
Microwave — for magnetic fusion energy appl 
tions, Task A. Progress report, September 15, 1080 Sop- 


tember 14, 1990. 
DE90011042/GAR 052,958 PC A04/MF A01 
DOE/ER/52147-T1 


Microwave ation for magnetic fusion energy applica- 
tions, Task 5 — report, September 15, 1989-Sep- 
tember 14, 1990. 
DE90011079/GAR 
DOE/ER/52147-T2 


Microwave generation for magnetic fusion energy applica- 
tions, Task C. Progress report, September 15, No88 Son. 


tember 14, 1990. 
052,616 PC A03/MF A01 


052,615 PC A03 


DE90011080/GAR 
DOE/ER/53198-154 

Madison Symmetric Torus. 

DE90010306/GAR 
DOE/ER/53222-102 


Transport simulation of the effect of impurity radiation on 
pe beta, ohmic start-up of the HBT-EP tokamak. 
10333/GAR 052,949 PC A03/MF A01 
DOE/ER/53236-T2 


Technical ress report for ICRF edge modeling. 
DE90011432/GAR 052,962 PC A03/MF A01 


052,611 PC A03/MF A0i 


DOE/ER/53263-8 


—— on oe power ICH antenna designs for 
maks. Summary and recommendations. — 
052,613 PC A02/MF AOt 


DE9001 ost 9/GAR 
DOE/ER/53266-32 


Plasma confinement theory and transport simulation. Tech- 
nical progress r November 1, 1989-October 31, 1990. 
DE90011072/GAR 052,961 PC ‘A02/MF A01 


DOE/ER/53267-3 
Texas imental Tokamak. Technical progress report, 


April 1989-April 1990. 
DE90011070/GAR 052,960 PC A03/MF A01 
DOE/ER/53295-1 
Portable and independent edge fluctuai gn ng 
= Progress report, September 14, 1989-May 14, 
DE90011442/GAR 052,963 PC A02/MF A01 
DOE/ER/53302-2 


Kinetic stability of field-reversed con . ee Progress 
report, December 15, 1989-May 15, 1 
DE90011530/GAR 052,965 PC A02/MF A01 


DOE/ER/60039-T4 


Development of — emitting, receptor-binding, radio- 
tracers for i the brain and pancreas. Progress report, 
March 1, 1987-1 28, 1988. 

DE90010594/GAR 052,145 PC A03 


DOE/ER/60372-5 
Multi-dimensional aspects of recent climate change in 
= America. Progress report, August 15, 1989-April 1, 
1990. 
DE90010958/GAR 050,556 PC A03/MF A01 
DOE/ER/60400-4 
Bifunctional chelates of Rh-105 and Au-199 as potential ra- 
= agents. (Progress report, June 1, 1989-May 


31, 1990). 
DE90009963/GAR 052,237 PC A03/MF A01 
DOE/ER/60473-T1 
Selective excitation, relaxation, and energy channelii 
molecular —— Comprehensive progress report, 


1987-April 1990. 
DE90010793/GAR 053,110 PC A03/MF A01 
DOE/ER/60664-3 


BRC disposal alternatives for NORM wastes in Texas. 
DE90011420/GAR 052,681 PC A02/MF A01 


DOE/ER/60664-5 
Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project annual 
DE90011418/GAR 051,534 PC A04/MF A01 
DOE/ER/60871-1 


Positron Emission Tomography with improved spatial reso- 
lution. The ninth months technical report. 
DE90011444/GAR 052,148 PC A02/MF A01 


DOE/ET/10815-142 
MHD/steam combined cycle power pliant: A technology 


update. 

DE90009967/GAR 051,316 PC A02/MF A01 
DOE/ET/53088-6 

Institute for Fusion Studies progress report, November 1, 


1989-October 31, 1990. 
DE90010789/GAR 052,956 PC A04/MF A01 
DOE/ET/53088-432 


Fluctuation and thermal energy balance for drift-wave turbu- 


lence. 

DE90011054/GAR 052,959 PC A03/MF A01 
DOE/FE-0160P 

Comprehensive report to Congress: Clean coal technology 
fo agg Low NOx/SOx burner retrofit for utility cyclone 


3H90010959/GAR 051,405 PC A03/MF A01 


October 15,1990 OR-35 
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yell 


to Congress Clean Coal Technol 
pen egy es wrt of selective ca tion 


for the trol of avogen 0 xide (NOx) 
control of fe) 
rom Rut coated boilers. 
DES0010360/GA 051,406 PC A03/MF A01 
DOE/FE-0172P 

Cooperative research and a endeavor. 

DE90010290/GAR 1,342 PC A03/MF A01 
DOE/FE-0175P 


Coal Preparation Program. Fiscal year 1990, Summary pro- 


Bz90610271/GAR 051,267 PC A03/MF A01 
DOE/FE-0176P 
Coal-Based Gas Stream Cleanup Program. Fiscal year 


1990, ed oe plan 
DE90010270/GAR 051,402 PC A03/MF A01 
DOE/FE-0177P 


Waste Management Program. Fiscal year 1990, Summary 


BeSoor026s/GAR 051,551 PC A03/MF A01 
DOE/FE-0178P 


Coal Liquefaction Program. Fiscal year 1990, Summary pro- 


Bz90610314/GAR 051,245 PC A03/MF A01 

DOE/FE-0179P 

a | Fluidized-Bed — Program. Fiscal 
1990, Summary program plan. 
:90010268/GAR 050,896 PC A03/MF A01 


DOE/FE-0181P 
Advanced Combustion Technology Program. Fiscal year 


1990, ee oe n. 
DE90010267/GAR ” 050,895 PC A03/MF A01 
DOE/FE-0183P 


Heat engines program. Fiscal year 1990, Summary program 


90010276/GAR 050,916 PC A03/MF A01 
DOE/FE-0184P 
Surface Coal Gasification Program. Fiscal year 1990, Sum- 


DE90010266/GAR, 051,243 PC A03/MF A01 
DOE/FE-0185P 
Flue Gas Cleanup Program. Fiscal year 1990, Summary 


——— Plan. 
DE90010265/GAR 051,401 PC A03/MF A01 
DOE/FE/61114-2 
me ay age of effective gas solvents including carbon di- 
oxide for the improved recovery of West Sak oil. Final 
De90000241 /GAR 052,503 PC A14/MF A02 
DOE/HWP-99 


Proceedings of the US Department of Energy Office of En- 
vironmental Restoration and Waste Management waste re- 


duction baeyny hy 
DE90010826/GAR 052,671 PC A13/MF A02 
DOE/ID/10243-2-VOL.2-APP.-PT.1 
Assessment of battery ot creas for electric vehicles. 
art 


Volume 2 1. 
DE90010907/GAR 051,211 PC A20/MF A03 


DOE/ID-10245 
Estimation of Sooenw to ea ALWR 
due to seismic initiating events: pe 
DE90010861/GAR e2eo8 ‘PC AOS/MF A01 


DOE/ID-10281 


Physical modeling of bubble phenomena, electro! 
and mass transfer in simulated advanced Hall cell 


1£90010640/GAR 052,011 PC A11/MF A02 
DOE/ID/12735-T8 
Development and ————— a * ed 


technical pay ers report, J 1-March 3 
DE90011140/GAR 51,318 PC A03/MF A01 
DOE/ID/12756-1 


———- —_,, iron County, Utah. Geology, 


pone ae conceptual model, Vol: Final 

lume 1: Final report. 
DE90010574/GAR 051,301 PC A06/MF A01 
DOE/ID/12756-1-VOL.2 


ae system, Iron County, Utah: Geology, 


Newcastle 

pone Loyd conceptual model. Volume 2, Appendices. 

DE90010575/GAR 051,302 PC A05/MF A01 
DOE/MA-0411 


o> for technical analysis of cost proposals for acquisi- 


tion contracts. 
DE90010292/GAR 051,344 PC A03/MF A01 
DOE/MA-0412 


Guide for technical analysis of budget proposals for finan- 


cial assistance. 

DE90010291/GAR 051,343 PC A03/MF A01 
DOE/MC/05564-2815 

Trend analysis of coal gasification product yields in an en- 

trained flow reactor. Final report. 

DE90000478/GAR 051,240 PC A04/MF A01 


DOE/MC/ 10637-2827-TASK-2.1 


Simultaneous SOx/NOx control. Technical report, April 1, 
1987-March 31, 1988 — Quarterly technical progress 


January- 

report, January Me 051,421 PC A04/MF A01 

DOE/MC/ 10637-2827-TASK-2.2 
Waste Management. Final technical report, April 1, 1987- 
March 31, 1988 including Quarterly technical progress 
report, “March 


ie flow 
is. Final 


1988. 
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DE90011403/GAR 
DOE/MC/10637-2827-TASK-3.2 
Combustion i nic transformations. Final technical 
report, April 1, 1987-March 31, 1988 including Eighth quar- 
terly technical - report, January-March 1988. 
DE90011401/GAI 051,281 PC A06/MF A01 
DOE/MC/10637-2827-TASK-3.3 
Coal/char reactivity. Final technical report, April 1, 1987- 
March 31, 1988 crag Na Quarterly technical progress 


rt, January-March 19 1 
DE90011400/GAR 051,280 PC AOS/MF A01 
DOE/MC/10637-2827-TASK-3.5 
Gasification ash and slag characterization: (Task 3.5). Quar- 
terly technical progress report, January-March 1988, and 
final technical — April 1987-March 1988. 
DE90011398/GAR 051,256 PC A03/MF A01 


DOE/MC/ 10637-2827-TASK-4.1 
Fluidized bed combustion of low-rank coals: (Task 4.1). 
Second year technical report, April 1, 1987-March 31, 1988 
including the quarterly technical progress report, January- 


March 1988. 
DE90011396/GAR 050,898 PC A06/MF A01 
DOE/MC/ 10637-2827-TASK-4.3 
Low-rank coal slurry combustion. Annual technical report, 
April 1, 1987-March 31, 1988 including Quarterly technical 
progress report, January-March, 1988. 
DE90011406/GAR 051,283 PC A03/MF A01 
DOE/MC/10637-2827-TASK-6.4 
Removal of color and residual chemical oxygen demand 
from synfuel wastewater. Final technical report, April 1, 
1987-March 31, 1988 including Quarterly technical progress 


report, January-March 1988. 
DE90011411/GAR 051,693 PC A04/MF A01 
DOE/MC/ 10637-2827-TAST-4.2 
Advanced processes for premium low-rank coal/water fuel 
production. Annual technical report, April 1, 1987-March 31, 
1988 including Quarterly technical progress report, January- 


March 1988. 
DE90011405/GAR 051,282 PC A0S/MF A01 


DOE/MC/ 11076-2759 
Niche market assessment for a small-scale western oil 


shale project. 
051,338 PC A08/MF A01 


051,562 PC A04/MF A01 


DE90000413/GAR 
DOE/MC/ 11076-2788 

Chemical equilibria model analysis of Hope Creek eastern 

oil shale lysimeter leachate data. 

DE90000457/GAR 051,739 PC A04/MF A01 


DOE/MC/ 11076-2795 
Jet fuels potential of liquid by-products from the Great 


Plains Gasification Project. 
DE90000459/GAR 051,238 PC A03/MF A01 
DOE/MC/ 11076-2807 
Western states enhanced oil shale Penang program: - or 
oil ——_ facilities a in studies re; 
DE90000467/GAR 505 PC A10 ME A01 


DOE/MC/20213-2816-VOL.1 


Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): Volume 


1. Final report. 
DE90000473/GAR 052,806 PC A11/MF A01 
DOE/MC/20213-2816-VOL.2 
Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): Volume 


2. Final report. 
DE90000474/GAR 052,807 PC A14/MF A01 
DOE/MC/20213-2816-VOL.3 
Subduction zone tectonic studies to develop concepts for 
the occurrence of sediment subduction (Phase 2): Volume 


3. Final report. 
DE90000475/GAR 052,808 PC A17/MF A01 
DOE/MC/21353-2805 
Assessment of membrane gas separation applications to 
METC supported techniques. Final report. 
DE90000465/GAR 051,392 PC A04/MF A01 
DOE/MC/22065-2809 
Low-temperature, sulfur-tolerant homogeneous catalysts for 
the water-gas shift reaction. Final report. 
DE90000441/GAR 051,262 PC A06/MF A01 
DOE/MC/22118-2818 
Field study of disposed wastes from advanced coal proc- 
esses. Quarterly technical progress report, November 1989- 


January 1990. 
DE90010051/GAR 051,549 PC A03/MF A01 
DOE/MC/23075-2814 
Measurement and modeling of advanced coal conversion 
processes. 13th quarterly report, October 1-December 31, 


1989. 

DE90010628/GAR 051,246 PC A06/MF A01 
DOE/MC/23077-2800 

Assessment of — IGCC plants based on entrained 


flow coal gasification. 
DE90000456/GAR 051,237 PC A07/MF A01 
DOE/MC/23161-2806 


Aerodynamic drag characterization and deposition studies 

of irregular particles. Part 3, Analysis of flow and tem _— 

ture field inside the Combustion Deposition Entrained 

tor (CDER): Final report. 

DE90000466/GAR 051,239 PC A05/MF A01 
DOE/MC/23167-2812 


Advanced coal-fueled 
progress report, October- 


turbine systems. Technical 
mber 1989. 


DE90010052/GAR 


DOE/MC/24051-2808 
Ground movements associated with gas hydrate production 


in geologic media. Final report. 
De poueee8/GAR 052,506 PC A08/MF A01 


050,893 PC A03/MF A01 


DOE/MC/24267-2837 


Development of an advanced, continuous mild gasification 
process for the production of co-products. Quarterly techni- 
October-December 1989. 

051,255 PC A03/MF A01 


cal progress r 
DE90011187/GAR 
DOE/MC/25009-2838 


Effects of coal-derived trace ies on the performance of 
molten carbonate fuel cells. Technical progress report No. 
15 (annual progress and interim project evaluation), August 


22, 1988-August 21, 1990. 
DE90011186/GAR 051,320 PC A03/MF A01 
DOE/MC/25043-2804 


Solvent extraction of southern US tar sands. Final report. 
DE90000464/GAR 052,504 PC A13/MF A01 


DOE/MC/26387-2810 
Appalachian coal: The clean fuel choice for today’s needs 


and tomorrow’s 
DE90000469/GAR 051,393 PC A10/MF A01 
DOE/METC-90/4096 


Particle impact probe. 
DE90000471/GAR 


DOE/NBB-0071-VOL.1 


Monitored retrievable storage facility site screening and 


evaluation report. Volume 1. 
DE90010696/GAR 052,665 PC AI7 


DOE/NBB-0071-VOL.2 


Monitored retrievable aoe facility site screening and 


evaluation report. Volume 2. 
DE90010697/GAR 052,666 PC A17 


DOE/NBB-0071-VOL.3 


Monitored Retrievable Storage facility site screening and 
evaluation report. Volume 3. 
DE90010698/GAR 052,667 PC A12 


DOE/NE/34122-1 


SUPER-RAMP EXTENSION project. Final report. 
DE90009324/GAR 052,742 PC A10/MF A01 


DOE/NV-317 
Radiological effluents released from announced US conti- 


nental tests, 1961 through 1988. 
DE90011243/GAR ‘051,591 PC A10/MF A02 


DOE/OR/21400-H13 
uy FGD survey. Project summary, January-December 


E90011448/GAR 051,422 PC A03/MF A01 
DOE/OR/21400-H14-VOL.2-PT.3 

Utility FGD survey, January-December 1987. Design -. 

_—— data for operating FGD systems: Volume 2, Part 

DE90011451/GAR 051,423 PC A24/MF A01 
DOE/OR/21548-112 


Radiological and chemical compl 


letion report for overhead 
iping removal for the Weldon Spring Site Remedial Action 
ject, Weldon Spring, Missouri. 


roject, 

DE90011414/GAI 051,569 PC A04/MF A01 
DOE/OR/21548-120 

Buildings radiological characterization report for the Weldon 

— Site Remedial Action Project, Weldon Spring, Mis- 

DE90010660/GAR 051,512 PC A11/MF A01 
DOE/OR/21864-4 

St. Charles County well field monitoring project. Quarterly 


r , January-March 1990 
DE90010626/GAR 051,690 PC A04/MF A01 
DOE/PC/80502-T17 


Interactive chemistry of coal-petroleum processing. Quarter- 
y report, December 16, 1989-March 15, 1990. 
E90009794/GAR 051,265 PC A03/MF A01 


DOE/PC/88812-T6 


Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment. Quarterly 
technical progress report, December 1989-February 1990. 

DE90009556/GAR 051,241 PC A03/MF A01 


DOE/PC/88861-T18 
Interactions of sulfur-containing compounds with transition 
metal clusters and metal surfaces Ill. Final report, January 


1-December 31, 1988. 
DE90010591/GAR 051,409 PC A03/MF A01 
DOE/PC/88913-T5 


Mechanics/heat-transfer relation for particulate materials. 


Quarterly report. 

DE90011143/GAR 050,897 PC A02/MF A01 
DOE/PC/88917-T4 

New approach in ultrapurification of coal by selective floc- 


culation. Quarte: 
051,254 PC A03/MF A01 


050,880 PC A03/MF A01 


rly re 
DE90011036/GAR 
DOE/PC/88934-T5 
Enhancement of surface properties for coal beneficiation. 
— progress report, January 1, 1990-March 31, 


DE90011081/GAR 052,515 PC A03/MF A01 
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DOE/PC/88935-T5 
Inhibition of retrogressive reactions in coal/petroleum co- 
weseesee are — progress report, December 
r1080-February 28, 1 
DE90011004/GAR 051,247 PC A03/MF A01 


DOE/PC/89851-T2 
nee ee in coal a moerge infratechnology 
~~. nology Quart report, 
1989-October 31, 1989. ded 
DE! 1/GAR 051,242 PC A06/MF A01 


DOE/PC/89904-T6 
Modification of coal surfaces with aw radicals. Final 


January 1, 1989-August 31, 1990. 
90010587 / GAR 051, 273 PC A03/MF A01 


DOE/PC/89904-T7 


Microbial removal of organic sulfur from coal (bacterial 
tadation of sulfur-containing het lic compounds). Frei 


lerocycli 
po ok January 1, * ae 31, 1990. 
DE90010588/GAR 051,274 PC A03/MF A01 


DOE/PC/89904-T9 


Studies of the energetics of C-S bond-breaking reactions in 
radical ions derived from coal model compounds. Final 


neon. January 1, 1989-August 31, 1990. 
90010590/GAR 051,408 PC A02/MF A01 


DOE/PC/89904-T10 
h-sulfur = research at the SIUC Coal Technology 
Laboratory Quarterly progress report, January 1-March 31, 


beg0o1 0972/GAR 
DOE/PC/89904-T11 


h-sulfur coal research at the SIUC Coal Technology 
Laboratory. Quarterly progress report, January 1-March 31, 


bE96011097/GAR 051,417 PC AQ4/MF A01 
DOE/PC/89904-T14 
Coal flotation and flocculation in the Lape humic 


acids. Final report, January 1, ber ust 3 
DES0011454/GAR ™ 51,2084 PC A03/MF A01 


DOE/PC/89908-T1 


Engineering design and ae of advanced physical fine 
coal ~~ t —— echnical progress report No. 


5, F 
051,263 PC A03/MF A01 


051,414 PC A04/MF A01 


‘ebruary 1 
DE90009557/GAR 
DOE/PC/90007-T1 

Modified ferrisilicates for synthesis gas conversion. Final 


Des06 
90009553/GAR 051,879 PC A24/MF A03 
DOE/PC/90015-T1-VOL.6 


Production of jet fuels from coal derived liquids. Volume 6, 
Preliminary analysis of upgrading alternatives for the Great 
Plains liquid — streams: Interim report, March 


1987--Fi 988. 
DE90011005/ GAR 051,248 PC A14 
DOE/PC/90015-T4 


Production of jet fuel from coal-derived liquids. Report No. 
16: Quarterly technical progress ri second quarter FY 
1988, January 1, 1988-March 31, 1 

DE90011008/GAR 051,249 PC AOS 


DOE/PC/90015-T5 


Production of jet fuel from coal-derived liquids. Quarterly 
technical ress report No. 17, April 1-June 30, 1988. 
DE90011009/GAR 051,250 PC A03/MF A01 


DOE/PC/90015-T6 


Production of jet fuel from coal-derived liquids. Quarterly 
technical progress report No. 23, July 1-September 30, 


1988. 
DE90011010/GAR 051,251 PC A03/MF A01 
DOE/PC/90015-T7 


Production of jet fuel from coal-derived liquids. Quarterly 
gg Progress report No. 25, October 1-December 31, 


DE90011011/GAR 051,252 PC A03/MF A01 
DOE/PC/90015-T8 

Production of jet fuel from coal-derived liquids. Quarterly 

= Progress report No. 29, January 1-March 31, 

DE90011012/GAR 051,253 PC A03/MF A01 
DOE/PC/90279-T17 

Advanced coal-fueled combustor for residential space heat- 

ing applications. Quarterly technical progress report No. 1, 


October 1986-January 1987 
DE90009902/GAR 050,890 PC A02/MF A01 


DOE/PC/90279-T18 
Advanced coal-fueled combustor for residential space heat- 
ing applications. Quarterly technical progress report No. 2, 


February 1987-April 1987. 
DE90009903/GAR 050,891 PC A03/MF A01 


DOE/PC/90279-T19 


Advanced coal-fueled combustor for residential space heat- 
ing applications. Quarterly technical progress report No. 3, 


May-July 1987. 
DE90009904/: 050,892 PC A03/MF A01 
DOE/PC/91022-T5 


Acoustic agglomeration of power plant 4 > S Los —_ 


mental and hot cleanup. Final report: Ri 
1£90008251/GAR 051.394 394 vee aga 


DOE/PO/10391-T1 


Annual technical report for the onshore environmental 
baseline characterization. 


DE90011029/GAR 
DOE/RA/50219-T10 
Investigation of effects of 60-Hz electric and magnetic 
fields on operant and social behavior and on the neuroen- 
docrine system of nonhuman primates. Annual report. 
DE90010809/GAR 052,241 PC A05/MF A01 


DOE/RL-88-04-REV.2 
183-H solar evaporation basins closure/post-closure plan. 


Revision 2. 

DE90011105/GAR 051,560 PC A99/MF A04 
DOE/RL-89-10 

Environmental restoration and waste management site-spe- 

be — for the Richland Operations Office: Detailed infor- 


5E90010860/GAR 051,558 PC A10/MF A01 
DOE/RL-89-26 
— Waste Vitrification Plant Clean Air Act permit appli- 


cation. 

DE90010317/GAR 051,404 PC A08/MF A01 
DOE/RL-89-28 

State Environmental Policy Act (SEPA) environmental 

checklist form for the closure of the 216-B-3 Pond System. 

DE90008223/GAR 051,548 PC A16/MF A01 
DOE/RL/01830-P-H4-VOL.1 

Architect’s and ee guide to energy conservation in 

existing buildings. Volume 1, Energy use assessment and 


simulation methods. 
050,637 PC A0S/MF A01 


051,358 PC A07 


DE90008226/GAR 
DOE/S-0074 

Accelerator production of tritium (APT). 

DE90011195/GAR 053,135 PC A04/MF A01 
DOE/S-90010604 

Applied research, development, demonstration, testing and 

evaluation plan for environmental restoration and waste 


mar mary 

DE90010604/GAR 051,235 PC A14/MF A01 
DOE/SR-WM-90-1 

a River Waste Management Program Plan, FY 


bE90010289/GAR 052,658 PC A10/MF A02 
DOE/SR/10749-T4 
Close out report for Fate ee investigations on the 


Savannah River Site, South Car 
DE90009735/GAR 050,584 PC A03/MF A01 


DOE/SR/10749-T5 
Archaeological resource management = of the Savan- 


nah River Archaeological Research Pr 
DE90009736/GAR 050,585 “PC A08/MF A01 


DOE/SR/10749-T6 
Technical synthesis of prehistoric archaeological investiga- 
tions on the Savannah River Site, Aiken and Barnwell 


Counties, South Carolina 

DE90009737/GAR 050,586 PC A16/MF A02 
DOE/SR/18047-2 

Investigation on the utilization of coal fly ash as amend- 

ment to compost for vegetation in acid soil. Progress 

r , March 16, 1989-April 15, 1990. 

DE90011088/GAR 050,469 PC A03/MF A01 
DOE/WIPP-89-011-REV.0 


ae test phase plan: Performance assessment. Revision 


5E90010531/GAR 052,662 PC A11/MF A01 
DOE/WIPP-90-009 
Recommended initial waste forms for the WIPP experimen- 


tal test program. 
DE90011561/GAR 052,682 PC A03/MF A01 
DOT/FAA/CT-TN89/40 
Evaluation of the Accuracy of a Microwave array System 
Area Navigation System at Miami/Tamiami, Florida Airport. 
AD-A223 176/9/GAR 053,273 PC A03/MF A01 
DOT/FAA/CT-TN89/42 
Position Computation bee col Elevation Information for 


Computed Centerline Operation 
AD-A223 177/7/GAR “059, 274 PC A03/MF A01 


DOT/FAA/CT-TN89/56 
Plan for the FAA Air Traffic 


Automated Surface Observing 
N90-20968/5/GAR 


DOT/FAA/CT-TN89/62 
Meteorologist Weather Processor (MWP) Integration Test 


Plan. 
N90-21500/5/GAR 053,299 PC A03/MF A01 
DOT/FAA/CT-TN89/65 


Full-Scale Air Transport Category Fuselage Burnthrough 


Tests. 

N90-20967/7/GAR 053,321 PC A03/MF A01 
DOT/FAA/CT-TN89/68 

Data Link Processor (DLP) Project Transition Plan. 

N90-21256/4/GAR 053,298 PC A03/MF A01 
DOT/FAA/CT-TN89/70 

Modified Touchdown Zone Lighting. 

N90-21042/8/GAR 053,294 PC A03/MF A01 
DOT/FAA/CT-TN89/71 

Feasibility of Using Frequency Offset on Very High Fre- 

quency Air/Ground Voice Channels. 

N90-21248/1/GAR 053,297 PC A03/MF A01 


DOT/FAA/CT-TN90/2 
MLS Mathematical Model Validation Study Using Airborne 
MLS Data form Midway Airport Engineering Flight Tests, 
August 1988. 


ational Evaluation of the 
stem (ASOS). 
53.292 PC A03/MF A01 


DRIC-BR-113381 


AD-A223 175/1/GAR 053,272 PC A03/MF A01 


DOT/FAA/CT-89/22 
Sica Lig ; 
AD-A222 716/3/GAR 

DOT/FAA/DS-89/32 
Indianapolis Downtown Heliport: Operations Analysis and 
N90-21090/3/G4R 053,296 PC A0O5S/MF A01 

DOT/FAA/RP-90-2 
Accomplishments under the Airport improvement Program: 


Fiscal Year 1989. 
AD-A223 185/0/GAR 053,275 PC A06/MF A01 
DOT-HS-807-588 
of Impact Measures of Safety Belt Use Laws. 


Exploration 
Volume 1. Final Report. 
PB90-256082/GAR 053,324 PC A08/MF A01 


DOT-HS-807-589 


050,385 PC A22/MF A03 


Report. 
PB90-256090/GAR 
DP-MS-89-78 
WIPP/SRL in-situ tests: Compositional correlations of MIIT 


waste glasses. 

DE90011241/GAR 051,530 PC A02/MF A01 
DPST-82-492 

Soa Wasteform Lysimeter Program wasteform charac- 


DE90011302/GAR 051,533 PC A03/MF A01 
pap se sewes 


053,325 PC A12/MF A02 


Analyti Management lem —_, 
DE 41248/GAR - 


DPST-88-910 


Radionuclide — by pinetrees ing on lysimeters. 
DE90011251/GAR 031.592" PC A03/MF A01 
DREA-TC-90/304 


Post Script Code for Grey-Scaled Displays. 
AD-A223 099/3/GAR 050,984 PC A03/MF A01 


Post Script Code for Grey-Scaled 
PB90-252081/GAR 051, PC A03/MF A01 


DREO-TN-90-6 


—— for Automated Surface 
A223 219/7/GAR 


DRES-SM-1272 
SE eet ae ee 


Explosions. 
AD-A222 658/7/GAR 052,855 PC A06/MF A01 
DRES-SM-1331 
Analysis of Soil Samples for Chemical Warfare Agents: Ca- 
—— eee 
AD-A222 809/6/GAR 050,712 PC A03/MF A01 
DRES-SP-132 


Authors Guide to the Publishing Procedures at Defence Re- 
search Establishment Suffield. 
AD-A223 101/7/GAR 050,941 PC A03/MF A01 


DRET-88/1167 
ayy a des Re- 
i de L’ de de 
i en of Motor - Response 
052,179 O59 Pe E06/MF EOS 


051,801 PC AOS 


Modelli , ‘ 
/MF A01 


in U 
050,624 "PC 


timization in 
PB90-252255/GAR 
DRET-88/1194 


Apprentissage Moteur et Fonction Cerebelleuse (Cerebellar 
Function and Li of Motor Function). 
PB90-252156/GAR 052,222 PC E05/MF E05 


DRET-88-1432/DS/SR 


Fiabilite Humaine et Erreurs Humaines: Vers une Modelisa- 
tion Cognitive de L’Operateur Humain (Human Reliability 
and Error: Toward a Cognitive Model of the Human Opera- 


tor). 

PB90-252248/GAR 050,602 PC E06/MF E06 
DRIC-BR-113300 

Parallelisation of a Dynamic Programming Algorithm Suita- 

ble for Feature Detection. 

AD-A222 657/9/GAR 051,065 PC A03/MF A01 
DRIC-BR-113301 

Introduction to the Information Processing Components of 


the Brain. 
AD-A222 656/1/GAR 052,177 PC A03/MF A01 
DRIC-BR-113362 


Wetness and Extreme Motions Experiments: An in- 
vestigation into Establishing Reliable Statistics for Rare 
AD-A223 002/7/GAR 052,789 PC A03/MF A01 
DRIC-BR-113377 

Further Experiments in Variable Frame Rate Analysis for 

Speech Ri nition. 

AD-A222 619/9/GAR 050,946 PC A03/MF A01 
DRIC-BR-113378 

if the Specifica’ yy 

Ab aoze 6167 1/GAR my A03/MF A01 
DRIC-BR-113381 

Evaluation of pn ng of Reconstituting Fatigue Loading 


from Rainflow 
AD-A222 664/5/GAR 050,384 PC A03/MF A01 
OR-37 


October 15, 1990 
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DTH-LV-MEDD-190 


Simulering af termiske forhold i solvarmeanlaeg med sae- 
(Simulation of thermal conditions in a solar 

heati system with seasonal storage). 

DE90791294/GAR 051,376 PC A09/MF A01 


DTRC/SME-89/111 


Capacity of Aluminum 6061- Indium Alloys. 
AD -A2ee BOD 802/1/GAR 051,987 PC A03/MF A01 


DTRC/SME-90/05 


Framework to Correlate a/W Ratio Effects on Elastic-Plas- 
tic Fracture Toughness (J sub c). 
AD-A222 822/9/GAR 053,034 PC A03/MF A01 


E3/90 
Optical Study of the Flow Start-Up Process in Four Conver- 


Sweeny oy Nozzles. 
A222 918/5/GAR 052,394 PC A0S/MF A01 
E-3786 


Foundations of Measurement and Instrumenta’ 
N90-21351/3/GAR 051,792 PC "ATY/MF A02 


E-4789 
Exhaust Nozzles for Propuision Systems with Emphasis on 


ic Cruise Aircraft. 
N90-21 037/8/GAR 050,911 PC A06/MF AO1 
E-4987 


Numerical Arc Segmentation Algorithm for a Radio Confer- 

ence (NASARC), Version 4.0: User’s Manual. 

N90-21250/7/GAR 050,934 PC A06/MF A01 
E-5090 

Characterization of Failure Processes in ae Copper 


Composites under Fatigue Loading Conditio 
N90-21123/6/GAR 051,924 PC. A03/MF A01 


E-5139 


Radiation of Sound from a Propeller at Angle of Attack. 
N90-21602/9/GAR 052,872 PC A04/MF A01 


E-5156 
High Temperature Fatigue Behavior of Tungsten Copper 


Composites. 
N90-27138/4/GAR 051,930 PC A03/MF A01 
E-5181 


Influence of the Deposition Conditions on Radiofrequency 
Magnetron Sputtered MoS2 Films. 
N90-21210/1/GAR 050,742 PC A03/MF A01 


E-5214 
Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 
N90-21124/4/GAR 051,925 PC A03/MF A01 
E-5217 


Reai Time Neural Net Estimator of Fatigue Lif 
N90-21564/1/GAR 050,923 PC! A03/MF A01 


E-5218 


Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Parallel 


GAP Welding Process. 
N90-21361/2/GAR 050,913 PC A03/MF A01 
E-5219 


Navier-Stokes Analysis of Turbine Blade Heat Transfer. 

N90-21300/0/GAR 052,902 PC A03/MF A01 
E-5243 

Thermomechanical Deformation Testing and Modeling in 

the Presence of Metallurgical Instabilities. (Final Report). 

N90-21420/6/GAR 052,027 PC A08/MF A01 


E-5251 
oped ay from Advanced Research on Space Solar 


Cells at NASA. 
N9O-21: 274/7/GAR 051,380 PC A02/MF A01 
E-5271 


Fiber +. Sensor for Noncontact Measurement of Shaft 


Speed, Torque, and Power. 

N90-21360/4/GAR 051,862 PC A03/MF A01 
E-5298 

Review and Statistical Analysis of the Ultrasonic Velocity 

Method for Estimating the Porosity Fraction in Polycrystal- 

line Materials. 

N90-21402/4/GAR 051,898 PC A03/MF A01 
E-5327 

Coplanar Waveguide Fed Phased Array Antenna. 

N90-21273/9/GAR 051,108 PC A02/MF A01 
E-5330 

Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 


Based Array Antennas. 

N90-21261/4/GAR 050,936 PC A02/MF A01 
E-5335 

Thermal Radiation Characteristics of Nonisothermal Cylin- 

drical Enclosures Using a Numerical Ray Tracing Tech- 

nique. 

N90-21296/0/GAR 053,169 PC A02/MF A01 
E-5347 


Microgravity Acoustic Mixing for Particle Cloud Combustors. 
N90-21600/3/GAR 050,899 PC A08/MF A01 


E-5351 
Aeropropulsion Facilities Configuration Control: Procedures 


Manual. 

N90-21399/2/GAR 050,588 PC A03/MF A01 
E-5359 

Electromechanical Actuation for Thrust Vector Control Ap- 

plications. 


OR-38 VOL. 90, No. 20 


N90-21272/1/GAR 
E-5366 
Proteus Two-Dimensional Navier-Stokes  eapneal Code, 


Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 PC A04/MF A01 


E-5367 
Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 1.0. Volume 2: User’s Guide. 
N90-21306/7/GAR 052,906 PC A06/MF A01 


E-5373 
Aperture Taper Determination for the Half-Scale Accurate 


Antenna Reflector. 
N90-21282/0/GAR 051,110 PC A03/MF A01 
E-5379 
Optimal Fabrication Processes for Unidirectional Metal- 
Matrix Composites: A Computational Simulation. 
N90-21143/4/GAR 051,933 PC A03/MF A01 


E-5383 
Nicalon/Siliconoxycarbide Ceramic Composites. 
N90-21133/5/GAR 051,928 PC A03/MF A01 
E-5402 
Civil Air Transport: A Fresh Look at Power-by-Wire and Fly- 


Noo\81289/8/GAR 050,412 PC A02/MF A01 
E-5406 
> of Pristine and intercalated Graphite Fiber Epoxy 


Composites 
N90-21192/1/GAR 051,871 PC A03/MF A01 
E-5411 


O2 Reduction at the IFC Orbiter Fuel Cell O02 Electrode. 
N90-21469/3/GAR 053,260 PC A03/MF A01 


E-5450 
Recent Stirli 
N90-21114/5/GAI 


E-5457 


Effect of KOH Concentration on LEO Cycle Life of IPV 
Nickel-Hydrogen Flight Battery Cells. 
N90-21116/0/GAR 051,218 PC A02/MF A01 


EA-335/89 


Berechnung des Queliterms fuer Einen TMLB’ -Stoerfall bei 
Einen Reaktor vom Typ WWER-1000 (Source Term Calcu- 
lation for a TMLB’ -Sequence at a WWER-1000 Type Reac- 


tor). 

PB90-250515/GAR 052,775 PC E06/MF E06 
EA-337/89 

Rechnergestuetztes 


053,237 PC A01/MF A01 


ine Loss-Understanding Results. 
050,917 PC A03/MF A01 


Anlageninformationssytem: RAIS 
(Computerized Plant Information System: RAIS). 
PB90-250523/GAR 051,819 PC E05/MF E05 


ECN-C-90-006 


Elementsamenstelling van primaire en secundaire grond- 
stoffen. (Elemental composition of primary and secondary 


materials). 
DE90786195/GAR 051,564 PC A04/MF A01 
ECN-C-90-007 


Karakterisering van het uitlooggedrag van intacte produk- 
ten. (Characterization of the leaching performance of intact 


products). 

DE90786196/GAR 051,749 PC A08/MF A01 
ECN-C-90-008 

Opzet en inrichtin 


databestand uitlooggegevens. (Design 
and organization of the database UITLOOG). 


DE90786197/GAR 
ECN-C-90-009 


Demonstratie van het integraal windturbinemodel PHATAS- 
REGHAT door middel van berekeningen aan de NEWECS- 
45. (Demonstration of the integral wind turbine model 
PHATAS-REGHAT by means of calculations on the 


NEWECS-45). 

DE90786202/GAR 051,326 PC A04/MF A01 
ECN-I-90-5 

Oxidation enthalpy of YBa2Cu30(6+ y) in relation with 

phase behaviour and stoichiometry. 

DE90767905/GAR 053,022 PC A03/MF A01 


ECN-RX-90-003 


Nauwkeurigheid van windmetingen en internationale inter- 
calibratie van anemometers. (Accuracy of wind measure- 
ments and international intercalibration of anemometers). 

DE90786127/GAR 051,325 PC A02/MF A01 


ECN-RX-90-007 


Fermi surface of YBa2Cu307: Evidence for the Cu-O plane 
sheets from positron experiments. 
DE90786154/GAR 053,024 PC A03/MF A01 


EGG-BNCT-8777-VOL.4-NO.3 
PBF/BNCT Program for Cancer Treatment. Monthly bulle- 


tin, Volume 4, No. 3. 
052,146 PC A03/MF A01 


051,565 PC A04/MF A01 


DE90010954/GAR — 
EGG-CEMA-8185 
Integrated environmental monitoring at remote ecosystems. 


First annual re; 
DE90010976/GAR 051,746 PC A10/MF A01 
EGG-EA-8245-VOL.2 


PCB/transformer techno-economic analysis model: 


manual. 
DE90010654/GAR 
EGG-EAST-8608 


Comparison of RELAP5 and TRAC LOCA calculations for 
the K-14.1 charge at SRS. 


User 
051,166 PC A03/MF A01 


DE90010923/GAR 
EGG-EAST-8680 
Verification and benchmarking of ABAQUS and PATRAN 


for heat transfer applications. 
DE90010928/GA\ 052,704 PC A03/MF A01 
EGG-EAST-8984 


Savannah River Site reactor hardware design modification 


study. 

DE90010906/GAR 052,701 PC A04/MF A01 
EGG-EG-8893 

Computer-aided engineering annual report for calendar year 


DE90010979/GAR 051,813 PC A03/MF A01 
EGG-EP-8916 


Laboratory testing of GNB switch 12 volt SLI battery 
DE90010930/GA! 051,215 PC 03) MF A01 


EGG-EP-8919 
Laboratory testing of chloride 3ET205 6 volt traction bat- 


tery. 

DE90010926/GAR 051,213 PC A03/MF A01 
EGG-EP-8954 

Initial testing of two DEMI Model 4E zinc-air rechargeable 


cells. 
DE90010927/GAR 051,214 PC A03/MF A01 
EGG-EP-9029 


FRAC-UNIX theory and user’s manual. 
DE90010915/GAR 052,456 PC A12/MF A01 


EGG-ER-8686 


Summary of the 1987 soil sampling effort at the idaho Na- 
tional Engineering Laboratory Test Reactor Area Paint 


Shop Ditch. 
DE90010978/GAR 051,559 PC A06/MF A01 
EGG-M-88444 


Thermal behavior of cohesive debris beds in a degraded 


nuclear reactor. 
DE90010934/GAR 052,649 PC A03 
EGG-M-88503 


History and some potentials of oil shale cement. 
DE90010918/GAR 051,889 PC A03/MF A01 


EGG-M-89048 
Convenient system for the manufacture of holographic dif- 


fraction gratings. 
052,924 PC A02/MF A01 


052,703 PC AO5S/MF A01 


DE90009481/GAR 
EGG-M-89060 


Current US efforts in fusion failure experience data. 
DE90010917/GAR 052,614 PC A03/MF A01 


EGG-M-89067 
Use of the power burst facility for boron neutron capture 


therapy. 

DE90010955/GAR 052,147 PC A02/MF A01 
EGG-M-89074 

Replacement of core components in the Advanced Test 


Reactor. 
DE90010942/GAR 052,707 PC A03/MF A01 
EGG-M-89075 


Replacement of the Advanced Test Reactor control room. 
DE90010943/GAR 052,708 PC A02/MF A01 


EGG-M-89106 


Ranking significant phenomena in physical systems. 
DE90010983/GAR 052,766 PC A03/MF A01 


EGG-M-89113 


Development of a PIRT for a postulated double-ended guil- 
lotine break in a production reactor. 
DE90010952/GAR 052,765 PC A03/MF A01 


EGG-M-89114 


CSAU, a tool to prioritize advanced reactor research. 
DE90010903/GAR 052,700 PC A02/MF A01 


EGG-M-89124 
——- of an acoustic-emission data-acquisition work- 


590010041 /GAR 052,015 PC A02/MF A01 
EGG-M-89144 


Particle-level numerical simulation of the “was consoli- 
dation of a metal matrix composite material 
DE90010950/GAR 051,920 PC A02/MF A01 


EGG-M-89148 
Sensing of metal-transfer mode for process control of 


GMAW. 
DE90010946/GAR 
EGG-M-89151 


Acoustical and dynamic mechanical characterization of 
fiber-matrix interface bonds in ceramic composites. 
DE90010949/GAR 051,919 PC A02/MF A01 


EGG-M-89160 
Metal matrix composites from dynamic consolidation of 


powder mixtures. 
DE90010951/GAR 051,921 PC A02/MF A01 
EGG-M-89219 


Model for a recovery of a badly oe core. 
DE90010932/GAR 052,763 PC A03/MF A01 


EGG-M-89221 


Reactors for scaling-up coal bioprocessing. 
DE90010988/GAR 051,277 PC A03/MF A01 


EGG-M-89251 
Soil gas surveying at low-level radioactive waste sites. 


051,829 PC A02/MF A01 
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DE90010904/GAR 
EGG-M-89267 
Long-term stability of solid standards for radiochemical 


analysis. 
DE90010948/GAR 051,523 PC A02/MF A01 
EGG-M-89276 


Fission product release as a function of chemistry and fuel 


he ee 
DE90010945/GAR 052,650 PC A03 
EGG-M-89295 
Rapid determination of plutonium content on filters and 
smears using Alpha Liquid Scintillation. 
DE90010987/GAR 051,524 PC A03/MF A01 
EGG-M-89329 


Living PRAs made easier with IRRAS. 
DE90010938/GAR 052,764 PC A03/MF A01 


EGG-M-89360 


Convenient system for diffraction moire measurements. 
DE90010980/GAR 051,790 PC A02/MF A01 


EGG-M-89393 


RELAPS/MOD3 computer code. 
DE90010947/GAR 


EGG-M-89412 
Mechanical damage experience in major light water reactor 


systems. 
DE90010922/GAR 052,702 PC A02/MF A01 
EGG-M-89456 


Thermal testing of solid neutron shielding materials. 
DE90010931/GAR 052,648 PC A02/MF A01 


EGG-M-89464 
Offgas system particulate cleaning test and evaluation for 
Process Experimental Pilot Plant. 
DE90010982/GAR 051,415 PC A02/MF A01 


EGG-M-90027 


Automatic, high-resolution analysis of low-noise fringes. 
DE90009779/GAR 051,066 PC A02/MF A01 


EGG-M-90096 


NDE of ceramic heat exchangers 
DE90010977/GAR 


EGG-M-90102 
Role of quality assurance in the monitoring of terrestrial 


ecosystems. 

DE90010986/GAR 052,172 PC A02/MF A01 
EGG-M-90134 

Als! a for direct steelmaking. 

DE90010953/GAR 051,959 PC A03/MF A01 
EGG-M-90151 


Highlights of the OECD LOFT LP-FP-2 experiment including 
hydrogen generation, fission product chemistry, and tran- 
sient fission product release fractions. 

DE90010916/GAR 051,522 PC A03/MF A01 


EGG-M-90155 


Geopressured-Geothermal Resource, research and use. 
DE90010944/GAR 051,304 PC A02/MF A01 


EGG-M-90162 
Alternative solvents/technologies for paint stripping. Phase 
1 


DE90010981/GAR 052,040 PC A03/MF A01 
EGG-M-90189 


Results of field testing of waste forms using lysimeters. 
DE90010905/GAR 051,520 A03/MF A01 


EGG-M-90200 
Application of ultracapacitors in electric vehicle propulsion 


systems. 
DE90010884/GAR 051,210 PC A03/MF A01 
EGG-M-90202 


INEL battery data base. 

DE90010914/GAR 
EGG-NPD-8836 

Reference site selection report for the advanced liquid 

metal reactor at the Idaho National Engineering Laboratory. 

DE90010936/GAR 052,705 PC A04/MF A01 
EGG-NPD-8837 

Advanced Liquid Metal Reactor site selection criteria report. 

DE90010937/GAR 052,706 PC A03/MF A01 
EGG-2589 

COMBINE/PC: A portable ENDF/B Version 5 neutron 

spectrum and cross-section generation program. 

DE90008239/GAR 053,058 Be A08/MF A01 
EGG-2591 

Cast coil transformer fire susceptibility and reliability study. 

DE90010234/GAR 051,165 PC A05/MF A01 
EGG-10617-1031 

Aerial radiological survey of the Evans Area, US Army 

Communications-Electronics Command, Monmouth, 

New Jersey. Date of survey, November 198: 

DE90011190/GAR 051,528 PC A03/MF A01 
EGG-10617-1040 

Effectiveness of water spray mitigation systems for acci- 

dental releases of hydrogen fluoride. Volume 6, Appendix 


H, Selected still photographs. 
DE90007134/GAR 051,447 PC A06 


EGG-10617-1044 


Aerial es survey of the United States Department 
of Energy’s Rocky Flats Plant, Golden, Colorado. Date of 
survey, July 1989. 


051,413 PC A03/MF A01 


"052,106 PC A03/MF A01 


051,891 PC A03/MF A91 


051,212 PC A03/MF A01 


DE90011191/GAR 
EGG-10617-1051 


Vapor Barrier Assessment Program for delaying and diluting 
heavier-than-air hydrogen fluoride vapor clouds. Summary 


report. 

DE90011212/GAR 051,461 PC A03/MF AO1 
EGG-10617-1052 

Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air HF vapor clouds: A wind tunnel modeling 

evaluation. Volume 1, Detailed report. 

DE90011206/GAR 051,455 PC A06/MF A01 
EGG-10617-1053 

Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air HF vapor clouds: A wind tunnel modeling 

evaluation. Volume 2, Figures and tables for the detailed 


r b 

DE90011211/GAR 051,460 PC A08/MF A01 
EGG-10617-1054 

Vapor Barrier Assessment Program for delaying and diluting 

heavier-than-air HF vapor clouds: A wind tunnel modeling 

evaluation. Volume 3, Appendices A-G. 

DE90011213/GAR 051,462 PC A15/MF A01 
EGG-10617-1055 

Vapor Barrier Assessment Program for delaying and diluting 


heavier-than-air HF vapor clouds: A wind tunnel modeling 
evaluation. Volume 4, Appendix H, Concentration contours 


in the Y-Z plane. 
DE9001 1220/GAR 051,463 PC A25/MF A01 
EGG-10617-1056-VOL.1 


Vapor Barrier Assessment Program for delaying and diluting 
heavier-than-air HF vapor clouds: A review of previous re- 
lated work. Volume 1, Detailed report. 

DE90011205/GAR 051,454 PC A04/MF A01 

EGG-10617-1056-VOL.2 

Vapor Barrier Assessment Program for delaying and diluting 
heavier-than-air HF vapor clouds: A review of previous re- 
lated work. Volume 2, Tables and figures for the detailed 
report, and Appendices A and B. 

DE90011207/GAR 051,456 PC A06/MF A01 


EGG-10617-1057 


Analysis of vapor barrier experiments to evaluate their ef- 
fectiveness as a means to mitigate HF concentrations. 
DE90011221/GAR 051,464 PC A09/MF A01 


EGG-10617-1058 


Literature review of work related to impact of barriers on 
flammable cloud explosion overpressure. Vapor Barrier As- 
sessment Program, Phase 2, Task 1. 

DE90011209/GAR 051,458 PC A03/MF A01 


EGG-10617-1059 


Industry Cooperative Hydrogen Fluoride ee pone and Am- 
bient Impact Assessment Program. Summary report. 
DE90011208/GAR 051,457 PC A03/MF A01 


EGG-10617-1068 


Numerical simulation of hypothetical gas explosions in a 
process unit: Effect of vapor barriers on explosion pressure. 
DE90011210/GAR 051,459 PC A08/MF A01 


EGG-10617-1081 
Unifying the object-oriented paradigm with semantic data 


models. 

DE90010840/GAR 051,084 PC A03/MF A01 
EGG-10617-2062 

Endangered species pr 

California. Annual report 

DE90011192/GAR 


EGG-10617-2066 
Gabor zone plate apertures for imaging with the mercuric 


iodide gamma ray camera. 
DE90011193/GAR 052,643 PC A03/MF A01 
EMG-6-90 


Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050,696 PC A03/MF A01 


EOARD-LR-89-068 


Research Programs in Aeronautical Engineering, Solid 
State Physics, and Materials Science at Technion-Israel In- 
stitute of Technology, Haifa, israel. 

N90-21720/9/GAR 050,416 PC A03/MF A01 


EOARD-LR-89-069 


Proceedings of the 13th International Congress on Instru- 
mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 PC A02/MF A01 


EOARD-LR-90-001 
HOTOL Structures and Materials at British Aerospace, 


Warton, UK. 
N90-21001/4/GAR 053,203 PC A03/MF A01 
EOARD-TR-90-08 


Compressive Behaviour of PBZ Fibres in Composites. 
AD-A223 173/6/GAR 051,911 PC A08/MF A01 


EPA/AA/TSS/IM-87/2 


\/M Test Variability. 
PB90-250127/GAR 


EPA/DF/DK-90/044 
Site Enforcement Tracking System (SETS) (Region 1) (for 


Microcomputers). 
PB90-502618/GAR 051,672 CP DO1 
EPA/DF/DK-90/045 


Site Enforcement Tracking System (SETS) (Region 2) (for 
Microcomputers). 
051,673 CP DO1 


051,529 PC A03/MF A01 


ram, Naval Petroleum Reserves in 


9. 
051,748 PC A04/MF A01 


053,320 PC A0S/MF A01 


PB90-502626/GAR 


EPA/530/SW-90/059C 


EPA/DF/DK-90/046 


Site Enforcement Tracking System (SETS) (Region 3) (for 
Microcomputers). 
PB90-502634/GAR 


EPA/DF/DK-90/047 


Site Enforcement Tracking System (SETS) (Region 4) (for 


Microcomputers). 
PB90-502642/GAR 051,675 CP DO1 


EPA/DF/DK-90/048 


Site Enforcement Tracking System (SETS) (Region 5) (for 


Microcomputers). 
PB90-502659/GAR 051,676 CP DO1 


EPA/DF/DK-90/049 


Site Enforcement Tracking System (SETS) (Region 6) (for 


Microcomputers). 
PB90-502667/GAR 051,677 CP DO1 


EPA/DF/DK-90/050 


Site Enforcement Tracking System (SETS) (Region 7) (for 


Microcomputers). 
PB90-502675/GAR 051,678 CP DO1 


EPA/DF/DK-90/051 


Site Enforcement Tracking System (SETS) (Region 8) (for 


Microcomputers). 
PB90-502683/GAR 051,679 CP DO1 


EPA/DF/DK-90/052 


Site Enforcement Tracking System (SETS) (Region 9) (for 


Microcomputers). 
PBS90-502691/GAR 051,680 CP DO1 


EPA/DF/DK-90/053 
Site Enforcement Tracking System (SETS) (Region 10) (for 


Microcomputers). 
PB90-502709/GAR 051,681 CP DO1 
EPA/ROD/RO01-90/045 


Superfund Record of Decision (EPA Region 1): New Bed- 
ford, MA. (First Remedial Action), March 1990. 
PB90-254293/GAR 51,665 PC A12/MF A02 


EPA/ROD/RO03-90/085 


Superfund Record of Decision (EPA Region 3): C and R 
Battery, VA. (First Remedial Action), March 1990. 
PB90-254301/GAR 051,666 PC A04/MF A01 


EPA/ROD/R03-90/086 


Superfund Record of Decision (EPA Region 3): Westline, 
PA. (First Remedial Action) (Amendment), March 1990. 
PB90-254319/GAR 051,667 PC A03/MF A01 


EPA/ROD/RO2-90/ 100 


Superfund Record of Decision (EPA ~—_ 2): Roebling 
Steel, NJ. (First Remedial Action), March 1990. 
PB90-254335/GAR 051,668 PC (A05/MF A01 


EPA/101/F-90/004 


Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 PC A03/MF A01 


EPA/101/F-90/005 
Pesticide Exposure and Related Illness: A Report on Exist- 


ing Baseline Data in Region 10. 
PB90-256462/GAR 051,496 PC A03/MF A01 


EPA/101/F-90/018 
Evaluation of Wetland Mitigation Projects (EvaWetMit). 
PB90-256595/GAR 052,565 PC A03/MF A01 
EPA/101/F-90/021 


Blameless Contamination: New State Legislation Regulating 

Liability for Agricultural Chemicals in Groundwater. 

PB90-256629/GAR 050,589 PC A03/MF A01 
EPA/101/F-90/030 


Water Conservation in Small Communities: Selected Case 


Studies. 
PB90-256710/GAR 052,566 PC A03/MF A0O1 
EPA/450/3-90/016A 


Reactor Processes in Synthetic Organic Chemical Manufac- 
turing Industry. Background Information for Proposed 


Standards. 

PB90-252495/GAR 051,487 PC A17/MF A03 
EPA/450/4-90/014 

Air/Superfund National Technical Guidance Study Series. 


Development of Example Procedures for Evaluating the Air 
Impacts of Soil Excavation Associated with Superfund Re- 
medial Acti 


ctions. 
PB90-255662/GAR 051,445 PC A05/MF A01 
EPA/530/SW-90/059A 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K031, K084, K101, K102, Char- 
acteristic Arsenic Wastes (D004), Characteristic Selenium 
Wastes (D010), and P and U Wastes — Arsenic 
and Selenium Listing Constituents. Volume 1 

PB90-234014/GAR 051,570 PC A06/MF A01 

EPA/530/SW-90/059B 

Final Best Demonstrated Available Technology (BDAT) 
Background Document for Characteristic Ignitable Wastes 
(D001), Characteristic Corrosive Wastes (D002), Character- 
istic Reactive Wastes (D003), and P and U ‘re Con- 
taining Reactive Listing Constituents. Volume 

PB90-234022/GAR 051,571 iy A11/MF A02 


EPA/530/SW-90/059C 
Final Best Demonstrated Available Technology (BDAT) 
Background Document for K001 (Addendum) and U051 


(Creosote). Volume 3. 
PB90-234030/GAR 051,572 PC A03/MF A01 
OR-39 


051,674 CP DO1 


October 15, 1990 
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EPA/530/SW-90/059D 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for K015. Volume 4. 
PB90-234048/GAR 051,573 PC A03/MF A01 


EPA/530/SW-90/059E 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K073. Volume 5. 
PB90-234055/GAR 051,574 PC A04/MF A01 


EPA/530/SW-90/059F 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K021. Volume 6. 
PB90-234063/GAR 051,575 PC A04/MF A01 


EPA/530/SW-90/059G 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K086 (Ink Formulation Equip- 
ment Cleaning Wastes). Volume 7. 

PB90-234071/GAR 051,576 PC AO5/MF A01 


EPA/530/SW-90/059H 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for KO60. Volume 8. 
PB90-234089/GAR 051,577 PC A03/MF A01 


EPA/530/SW-90/0591 


Final Best Demonstrated Available Technol (BDAT) 
Background Document for KO61 (Addendum). Volume 9. 
PB90-234097/GAR 051,707 PC A03/MF A01 


EPA/530/SW-90/059J 


Final Best Demonstrated Available Technol (BDAT) 
Background Document for K046 (Addendum). Volume 10. 
PB90-234105/GAR 051,578 PC A03/MF A01 


EPA/530/SW-90/059K 


Final Treatment Standards for KO69 Nonwastewaters in the 
Calcium Sulfate/Sodium Subcategory and Wastewater 


Forms of KO69. Volume 11. 
PB90-234113/GAR 051,579 PC A03/MF A01 
EPA/530/SW-90/059L 


Final Treatment Standards for Nonwastewater and 
Wastewater Forms of K100. Volume 12. 
PB90-234121/GAR 051,580 PC A03/MF A01 


EPA/530/SW-90/059M 
Final Best Demonstrated Available Technology (BDAT) 
Background Document for F006 Wastewaters (Addendum). 
Volume 13. 
PB90-234139/GAR 
EPA/530/SW-90/059N 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Cyanide Wastes. 


051,581 PC A06/MF A01 


051,708 PC A0S/MF A01 


Volume 14. 
PB90-234147/GAR 
EPA/530/SW-90/0590 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Acrylonitrile Wastes 


(K011, KO13, and KO14). Volume 15. 
PB90-234154/GAR 051,709 


EPA/530/SW-90/059P 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for F002 (1,1,2-Trichlor- 
oethane) and F005 (Benzene, 2-Ethoxyethanol, and 2-Nitro- 


). Volume 16. 
90-234162/GAR 051,582 PC A04/MF A01 
EPA/530/SW-90/059Q 


Final Best Demonstrated Available Technology (BDAT) 

Background for Mercury-Containing Wastes D009, K106, 

PO65, PO92, and U151. Volume 17. 

PB90-234170/GAR 051,583 PC A08/MF A01 
EPA/530/SW-90/059R 

Final Best Demonstrated Available Technology (BDAT) 

Background Document for P and U Thallium Wastes. 


Volume 18. 
PB90-234188/GAR 051,584 PC A03/MF A01 
EPA/530/SW-90/059S 


Final Best Demonstrated Available Technology (BDAT) 

Background Document for Vanadium-Containing Wastes 

(P119 and P120). Volume 19. 

PB90-234196/GAR 051,585 PC A03/MF A01 
EPA/530/SW-90/059T 

Final Best Demonstrated Available Technol (BDAT) 

Background Document for Barium Wastes (D005 and 


P013). Volume 20. 
051,586 PC A03/MF A01 


PC A04/MF A01 


PB90-234204/GAR 
EPA/530/SW-90/059U 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for D006 Cadmium Wastes. Volume 


21. 
PB90-234212/GAR 051,587 PC A03/MF A01 
EPA/530/SW-90/059V 


Final Best Demonstrated Available ae 
Background Document for Chromium Wastes 7 and 


U032. Volume 22. 
PB90-234220/GAR 051,588 PC AOS/MF A01 
EPA/530/SW-90/059W 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for D008 and P and U Lead 


Wastes. Volume 23. 
PB90-234238/GAR 051,589 PC A04/MF A01 
EPA/530/SW-90/059X 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Silver-Containing Wastes. 


Volume 24. 
051,590 PC A03/MF A01 


PB90-234246/GAR 
OR-40 VOL. 90, No. 20 


EPA/530/SW-90/059Y 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Inorganic Pigment Wastes. 


Volume 25. 
PB90-234253/GAR 051,591 PC AOS/MF A01 


EPA/530/SW-90/060A 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Wastes from the Production of Chlor- 
inated Aliphatics F025. Volume 1. 
PB90-234287/GAR 051,592 PC AOS/MF A01 
EPA/530/SW-90/060B 
Treatment Standards for Nonwastewater and Wastewater 
Forms of K044, K045, and K047. Voiume 2. 
PB90-234295/GAR 051,593 PC A02/MF A01 
EPA/530/SW-90/060C 
Best Demonstrated Available Technology (BDAT) Back- 


round Document for U and P Wastes and Multisource 
eachates. Volume D. Reactive U and P Wastewaters and 


Nonwastewaters. 
PB90-234303/GAR 051,594 PC A05/MF A01 


EPA/530/SW-90/060D 


Best Demonstrated and Available Technology (BDAT) 
Background Document for Wastes from the Production of 


= lorohydrin KO17. 
PB90-234311/GAR 051,595 PC A04/MF A01 


EPA/530/SW-90/060E 
Amendment to the Final Best Demonstrated Available 


Technol (BDAT) Background Document for Wastes 
from the Production of 1,1,1-Trichloroethane K028, K029, 


KO95, and KO96. 
PB90-234329/GAR 051,596 PC A04/MF A01 


EPA/530/SW-90/060F 
Best Demonstrated Available Technology (BDAT) Back- 
— Document for U and P Wastes and Multi-Source 
eachate (F039). Volume A. Wastewater Forms of Organic 
U and P Wastes and Multi-Source Leachate (F039) for 
Which There Are Concentration-Based Treatment Stand- 


ards. 

PB90-234337/GAR 051,597 PC A21/MF A03 
EPA/530/SW-90/060G 

Best Demonstrated Available Technology (BDAT) Back- 

round Document for U and P Wastes and Multi-Source 


g 
Leachate (F039). Volume B. U and P Wastewaters and 
Nonwastewaters with Methods of Treatment as Treatment 


Standards. 
PB90-234345/GAR 051,598 PC A10/MF A02 


EPA/530/SW-90/060H 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039) Volume C. Nonwastewater Forms of Or- 
anic U and P Wastes and Multi-Source Leachate (F039) 
lor Which There Are Concentration-Based Treatment 


Standards. 
PB90-234352/GAR 051,599 PC A11/MF A02 


EPA/530/SW-90/060! 
Amendment to the Final Best Demonstrated Available 


Technology (BDAT) Background Document for Distillation 
Bottom Tars from the Production of Phenol/Acetone from 


Cumene K022. 
PB90-234360/GAR 051,600 PC A04/MF A01 


EPA/530/SW-90/060J 


Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Produc- 


tion of Aniline K083. 
PB90-234378/GAR 051,601 PC AO5S/MF A01 


EPA/530/SW-90/060K 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for Distillation Bottoms from the Produc- 

tion of Nitrobenzene by the Nitration of Benzene K025. 

PB90-234386/GAR 051,602 PC A03/MF A01 
EPA/530/SW-90/060L 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for Stripping Still Tails from the Produc- 

tion of Methyl Ethyl Pyridines K026. 

PB90-234394/GAR 051,603 PC A03/MF A01 
EPA/530/SW-90/060M 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for Wastewater Treatment Sludges Gen- 

erated in the Production of Creosote K035. 

PB90-234402/GAR 051,604 PC A0S/MF A01 
EPA/530/SW-90/060N 

Amendment to Final Best Demonstrated Available Technol- 

coy (BDAT) Background Document for Organophosphorus 

lastes (KO36 Nonwastewaters). 

PB90-234410/GAR 051,605 PC A03/MF A01 
EPA/530/SW-90/0600 

Amendment to Best Demonstrated Available Technology 

(BDAT) Background Document for K037. 

PB90-234428/GAR 051,606 PC A03/MF A01 
EPA/530/SW-90/060P 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for Halogenated Pesticide and Chloro- 

benzene Wastes K032-K034, K041, K042, K0O85, K097, 


KO98, K105, D012-D017. 
PB90-234436/GAR 051,607 PC A08/MF A01 


EPA/530/SW-90/060Q 
Amendment to the Final Best Demonstrated Available 
Technol (BDAT) Background Document for Wastes 
from the Production of Chlorinated Aliphatic Hydrocarbons 


F024. 
PB90-234444/GAR 051,608 PC A03/MF A01 


EPA/530/SW-90/060R 


Amendment to the Best Demonstrated Available Technolo- 
gy (BDAT) Background Document for Wastes from the Pe- 
troleum Refining Industry K048, KO49, KO50, K051, K052. 

PB90-234451/GAR 051,609 PC A08/MF A01 


EPA/530/SW-90/060S 


Best Demonstrated Available Technology (BDAT) Back- 

poser Document for U and P Wastes and Multi-Source 
eachate (F039). Volume E. Gaseous U and P Wastes. 

PB90-234469/GAR 051,610 PC A03/MF A01 


EPA/530/SW-90/061A 
Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 PC A11/MF A02 
EPA/530/SW-90/061B 


Final Ri nse to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 PC A11/MF A02 


EPA/530/SW-90/061C 
Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 
PB90-234501/GAR 051,613 PC A12/MF A02 
EPA/530/SW-90/061D 
Final Response to BDAT Related Comments Document: 


D001. Volume 1-B. 
PB90-234519/GAR 051,614 PC A09/MF A02 
EPA/530/SW-90/061E 


Final Response to BDAT Related Comments Document: 


D002. Volume 1-C. 
PB90-234527/GAR 051,615 PC A1S/MF A03 
EPA/530/SW-90/061F 


Final Response to BDAT Related Comments Document 


D003. Volume 1-D. 
PB90-234535/GAR 051,616 PC A14/MF A02 
EPA/530/SW-90/061G 


Final Response to BDAT Related Comments Document. 
D004: Characteristic Wastes for Arsenic and K, P, and U 
Wastes Containing Arsenic and D010: Characteristic 
Wastes for Selenium. Volume 1-E. 

PB90-234543/GAR 051,617 PC A11/MF A02 


EPA/530/SW-90/061H 


Final Response to BDAT Related Comments Document: 

D005: Characteristic Wastes for Barium, and P013 and 

D006: Characteristic Wastes for Cadmium. Volume 1-F. 

PB90-234550/GAR 051,618 PC A10/MF A02 
EPA/530/SW-90/0611 


Final Response to BDAT Related Comments Document. 
D007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 PC A15/MF A02 


EPA/530/SW-90/061J 


Final Response to BDAT Related Comments Document: 
D008: Characteristic Wastes for Lead and P and U Wastes 


Containing Lead. Volume 1-H. 
PB90-234576/GAR 051,620 PC A17/MF A03 
EPA/530/SW-90/061K 


Final Response to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and U 


Wastes. Volume 1-1. 
PB90-234584/GAR 051,621 PC A11/MF A02 
EPA/530/SW-90/061L 


Final Response to BDAT Related Comments Document. 

Mixed Radioactive Hazardous Wastes, Polynuclear Aromat- 

ic U Wastes, Halogenated Aliphatic U Wastes, Non-Haloge- 

nated Aromatic U Wastes, F002-F006, F019. Volume 1-J. 

PB90-234592/GAR 051,622 PC A11/MF A02 
EPA/530/SW-90/061M 


Final Response to BDAT Related Comments Document. 
F025, K002-K008, KO11, K013-15, K046, K061, KO69. 


Volume 1-K. 
PB90-234600/GAR 051,623 PC A11/MF A02 
EPA/530/SW-90/061N 


Final Response to BDAT Related Comments Document. 
K071 and K106: Mercury Cell Process Wastes K086: Resi- 
dues from Ink Production Wastes Containing Cyanide. 


Volume 1-L. 
PB90-234618/GAR 051,624 PC A12/MF A02 
EPA/530/SW-90/0610 
Final Response to BDAT Related Comments Document. 
K017/K028-K029, KO95-096, K022, K025, K035, K026, 


K083, KO24. Volume 1-M. 
PB90-234626/GAR 051,625 PC A09/MF A01 
EPA/530/SW-90/061P 


Final Response to BDAT Related Comments Document. 
Halogenated Organic Wastes. Volume 1-N. 
PB90-234634/GAR 051,626 PC A10/MF A02 


EPA/530/SW-90/061Q 


Final Response to BDAT Related Comments Document. 
K043-K052, KO36, K037. Volume 1-0. 
PB90-234642/GAR 051,627 PC A10/MF A02 


EPA/530/SW-90/061R 
Final Response to BDAT Related Comments Document. 


Leachates. Volume 1-P. 
PB90-234659/GAR 051,628 PC A14/MF A02 
EPA/530/SW-90/061S 


Final Response to BDAT Related Comments Document. 


Volume 1-Q. 
PB90-234667/GAR 051,629 PC A04/MF A0O1 





NTIS ORDER/REPORT NUMBER INDEX 


EPA/530/SW-90/076 
Mobile Incineration: An Analysis of the Industry. 
PB90-255449/GAR 051,670 PC A04/MF A01 
EPA/540/2-89/058 


Guide for Conducting Treatability Studies under CERCLA. 
PB90-249772/GAR 051,648 PC A07/MF A01 


EPA/540/5-89/013 


ind Innovative Techi 
Tech Profiles, November 1 
PB90-249756/GAR 


EPA/540/8-90/002 


Directory of EPA/State Contacts Vrms 
PE90-249749/ GAR oa 1 PC A04/MF A01 
EPA/540/FS-90/095 


Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255423/GAR 051,495 PC A02/MF A01 


EPA/600/2-89/057 
— of Lined Slopes at Landfills and Surface impound- 


ments. 

PB90-251877/GAR 050,853 PC A07/MF A01 
EPA/600/2-90/028 

Refinement of a Model to Predict the Chemical Permeation 


of Protective Clothing Materials. 
PB90-252610/GAR 050,635 PC A0S9/MF A02 


EPA/600/2-90/031 
i Minimization Opportunity "Assessment, Fort Riley, 
‘ansas. 
PB90-250176/GAR 051,651 PC A07/MF A01 
EPA/600/2-90/035 
Metal Recovery/Removal Using Non-Electrolytic Metal Re- 


covery. 

PB90-250150/GAR 051,650 PC A03/MF A01 
EPA/600/2-90/036 

Radon Removal Techniques for Small Community Public 


Water Supplies. 
051,497 PC A12/MF A02 


Evaluation Program: 
051, 647 PC A07/MF A01 


PB90-257809/GAR 
EPA/600/3-90/049 
Measurements of Exhaled Breath Using a New Portable 


Sampling Method. 

PB90-250135/GAR 051,475 PC A14/MF A02 
EPA/600/6-90/007 

Pilot Study on International Information Exchange on Diox- 

ins and Related Compounds. 

PB90-252636/GAR 051,769 PC A99/MF A04 


EPA/600/7-90/013 
Assessment of Physical Coal Cleaning Practices for Sulfur 


Removal. 
PB90-250143/GAR 051,297 PC A08/MF A01 
EPA/600/8-90/052 


Evaluation of Emission Factors for a from Cer- 
tain Wood Processing Operations. Final Report, May- 


August 1989. 
PBG0-254986/GAR 051,444 PC A03/MF A01 
EPA/600/8-90/054 


Agricultural Draina, nage Wells: Impact on Ground Water. 
PB90-252644/GA 050,458 PC A03/MF A01 


EPA/600/8-90/060 


User-Friendly Data Entry Routine for the ESP Model 
PB90-256785/GAR 051,446 PC A05/MF A01 


EPA/600/9-90/032 
Bibliogr - Storm and Combined Sewer Pollution Con- 


trol R and ram Documents. 
PB9-255670/G R 051, 731 PC A03/MF A01 
EPA/600/D-90/035 


Control of Chromaffin Cell Development and Adrenomedul- 


lary Function in the Neonate. 
PB90-215625/GAR 052,220 PC A02/MF A01 
EPA/600/M-89/030 


Assessment of Tentatively Identified Compounds in Super- 


fund Samples. 
PB90-253816/GAR 051,664 PC A02/MF A01 


EPA/9200.5-001 


Superfund: Looking Back, Looking Ahead. 
PB90-249491/GA Ag "051 1,630 PC A03/MF A01 
EPA/9200.5-120 

National on Scene Coordinator Direct 


ory. 
PB90-249509/GAR 051,631 PC A0O5/MF A01 
EPA/9225.1-01 


Procurement under Preauthorization/Mixed Funding. 
PB90-249525/GAR 051,632 PC A02/MF A01 


EPA/9230.0-08 
+ ne for Sufficient Community Relations (Superfund 


lanagement Review: No. 43A). 
Pa90249893/GAR 051,633 PC A02/MF A01 
EPA/9240.0-03 


| Review and 


Superfund Analyti Oversight. 
PB90-249541/GAR 051,634 PC A02/MF A01 
EPA/9240.0-05 


Decentralization of Superfund Bottle Repository Functions. 
PB90-249558/GAR 051,714 PC A03/MF A01 


EPA/9260.1-09 
Delegation of Remedy Selection to 
PB90-249566/GAR 
EPA/9260.3-00 
Delegations of Authority Under the Federal Water Pollution 
Control Act (FWPCA) Which Are Applicable to the Super- 
fund Program. 


051, We PC A02/MF AO1 


PB90-249574/GAR 
EPA/9260.5-01 


Redelegation of Authority under CERCLA and SARA 
PB90-249582/GAR 051,636 PC A03/ MF A01 


EPA/9285.1-01C 


051,715 PC A02/MF A01 


Standard Operating Safety Guides. 
PB90-249590/GAR 051,637 PC A07/MF A01 
EPA/9330.2-04 


of Wastewater from CERCLA Sites into POTWS. 
PB90-249616/GAR 051,716 PC A02/MF A01 


EPA/9355.3-05 


RI/FS Improvements Follow-Up. 
PB90-249657/GAR ‘ 


EPA/9355.3-07 


Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 051,640 PC A02/MF A01 


EPA/9355.3-08 
Fiscal Year 1990 Regional Coordination Plan and Themes 
poo a Investigation/Feasibility Study and Selec- 
fe) 3 
PB90-249673/GAR 051,641 PC A03/MF A01 
EPA/9355.3-09 


ee tne nee S Sein fateh Caen 
Management Review Implementation Product. Recommen- 


dation 
051,642 PC A03/MF A01 


051,639 PC A03/MF A01 


No. 25A. 
PB90-249681/GAR 
EPA/9360.0-21 

Emergency Response Notification System. 

PB90-249715/GAR 051,643 PC A02 
EPA/9375.5-02A 

Revised Interim Final Guidance on Indian Involvement in 


the hop roan — 
PB90-249723/GAI 051,644 PC A03/MF A01 
EPA/9375.5-04 


Involvement of Superfund Program Mana: in Superfund 
R pas we 


lesponse 
PB90-249731/GAR 051,645 PC A03/MF A01 
EPA/9380.0-27 


Guide for Conducting Treatability Studies under CERCLA. 
PB90-249772/GAR 051,648 PC A07/MF A01 


EPA/9380.4-01 
ps of Office of Research and Development’s Bioremedia- 


tion Expertise in ind Removal Program. 
PB90-249798/GAR 051,649 PC AO1/MF A01 
ERA-88-0560R 


Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 

ERATL-90/11/GAR 051,117 PC$476.00 
ERA-89-0102 

Battery Seminar (5th) Proceedings. Held in London (Eng- 


land) on April 11, 1989. 
ERATL-90/18/GAR 051,217 PC$131.00 
ERA-89-0231R 


= of Load Cycling on Creep Life Prediction of Ferritic 


s. 

ERATL-90/07/GAR 051,964 PC$207.00 
ERATL-90/07/GAR 

Sues of Load Cycling on Creep Life Prediction of Ferritic 


ERATL-90/07/GAR 051,964 PC$207.00 
ERATL-90/11/GAR 
Analogue Circuit Simulation: A Survey of Simulator Sys- 


tems. 

ERATL-90/11/GAR 051,117 PC$476.00 
ERATL-90/18/GAR 

Battery Seminar . A Proceedings. Held in London (Eng- 


land) on April 11, 
ERATL-90/18/GAR 051,217 PC$131.00 
ERCE-R-89-42 


ES see cnt enenene ob te ig teil 


waste facilities in seven countries. 
DE90010318/GAR 052,660 PC A11/MF A01 


ESD-TR-89-12 


SEI Serpent Developer’s Guide. 
AD-A222 So RGAR 050,965 PC A06/MF A01 
ESD-TR-90-048 


of the SMI and the Diagonally Loaded SMI 


Pere with Weak Interference. 
AD-A222 639/7/GAR 050,925 PC A02/MF A01 
ESD-TR-90-049 

Limits Imposed by Spatial Hole Burning on the Single-Mode 


——_ tion of Standing-Wave Laser Cavities 
A222 720/5/GA 052,912 PC A01/MF A01 
ESD-TR-90-051 


Laser Radar oy Tracking. 
AD-A222 741/1/GAR 051,094 PC A03/MF A01 
ESD-TR-90-055 
Signal Isolation Capability of Rotating Wave Plate Type 
lectro-Optic Modulators. 
AD-A222 640/5/GAR 051,124 PC A03/MF A01 


ESD-TR-90-056 
Calculation of the Intersubband Absorption Strength in El- 


lipsoidal-Valley Quantum Wells. 
AD-A222 650/4/GAR 052,981 PC A03/MF A01 


ESD-TR-90-057 


mable, Four-Channel, 


128-Sample, 40-Ms/s 
Ternary Correlator. 


ETDE-MF-0785073 


AD-A222 649/6/GAR 
ESD-TR-90-058 

Convex Set Estimation from Support Line Measurements 

p= ications to Target Reconstruction from Laser 

AD-A222 742/9/GAR 051,095 PC A03/MF A01 
“ane 


of fame seny agy Reflection 
i Ei mp key Intensity Data. 
High ener nergy Electron 052,986 PC A02/MF A01 
ESD-TR-90-060 


Aluminum Oxides as Imaging Materials for 193-nm Excimer 


Laser ’ 
AD-A222 743/7/GAR 051,194 PC A02/MF A01 
ESD-TR-90-061 


Polar Coordinate Laser Writer for Bit 
AD-A222 827/8/GAR 


ESL-717674-1 


Inlet Modeling Studies. 
AD-A222 908/6/GAR 


ETCA-89-R-14% 


051,113 PC A02/MF A01 


051,806 "PC AOS/ME AG 
PC A03/MF A01 
052,978 PC A09/MF A01 


Jauges Piezoelectriques 

Shock — Measurement Using PVDF and Quartz 

Paso 2522307 CAR 051,794 PC E05/MF E05 
ETDE-MF-0784798 


Sicherheit bei der Sonderbewetterung von Streckenvortrie- 
ben mit Teilschnittmaschinen. (Safety of special ventilation 
systems for roadway drivage using selective cutters). 

DE90784798/GAR 052,518 PC A03/MF A01 


ETDE-MF-0784799 


Fernsteuerung von Sor Sichechah, darguetett¢ ppreeen, 4 Ber- 
uecksichtigu ' Sicherheit, an einem > 
jekt der BAR Lipo Lippe. (Remote control and 
mineworks, illustrated by a pilot project of BAG Lippe). 
DE90784799/GAR 052,519 PC A03/MF A01 


ETDE-MF-0784842 
pumpen. (recom zur Dimensioni 
mendations for 
it pumps). 
DE90784842/GAR 
ETDE-MF-0784852 
immissionsueberwachung in Schlieswig-Holstein, Messber- 
icht Lufthygienische U . Jahresbericht 1981. 
(Report on air hygi monitoring. Annual report 1981). 
DE90784852/GA 051,424 PC A04/MF A01 
ETDE-MF-0784859 
Waldschadenserhebung 1988. (inquiry of forest decline 


1988). 
DE90784859/GAR 052,410 PC AO5/MF A01 
ig sige eg 


von Elektro-Waerme- 
ccna 8 : 


051,308 PC A03 


Projekt TDSA: Verbesserung der Konstrolisysteme der 
beiden Dish String. Solermocete im Solar Village, Riyadh, 
Saudi-Arabien. Abschiussbericht. (Project Improve- 
ment of the control systems of the two Dish-Stirling 
pm in the solar village, Riyadh, Saudi Arabia. Final 
re 5 

DE90784885/GAR 051,372 PC A03/MF A01 

ETDE-MF-0784886 


Se methods for a mathematical-statistical 
risk assessment of dietary intakes of contaminants - RESY 


and ROSY. 

DE90784886/GAR 052,187 PC A03/MF A01 
ETDE-MF-0784997 

Air pollution control - manual of continuous emission moni- 

toring. Regulations and procedures for emission measure- 

ments. 

DE90784997/GAR 051,425 PC A08/MF A01 
ETDE-MF-0785015 


Daten- und Faktenbank Phasengleichgewichte. Schiussber- 
icht. (Numerical and factual database on phase equilibria. 


Conclusion report). 

DE90785015/GAR 051,286 PC A03/MF A01 
ETDE-MF-0785017 

Verfahrenstechnische Moeglichkeiten zur Entfernung von 

halogenierten Kohlienwasserstoffen aus Deponiegas. De- 

= sr enya ‘Sante Foul se — 

hydrocarbons from . Tip in-Wannsee). 

DE90785017/GAR _ 051,236 PC A03/MF A01 

ETDE-MF-0785029 


Wind energy technology for large scale turbines. Status of 
eee oe ee 
1988/1 


DE90785029/GAR 051,324 PC A03/MF A01 
ETDE-MF-0785036 

Internationale Kommission zum Schutze des Rheins gegen 

Verunreinigung. Taetigkeitsbericht 1988. (International Com- 

mission for the Protection of the Rhine River Against Pollu- 


tion. Annual r 1988). 
DE90785036/GAR 051,694 PC A09/MF A01 


ETDE-MF-0785073 


Wirtschaftliche Minderung des NOx Gehaltes unter die TA- 
Luft-Grenzwerte durch NCR mittels Harnstoff und zusaetz- 
licher thermoprozesstechnischer Massnahmen. Schiussber- 
icht. Lapeer meme sootaed by TALuC content to well below 
the limit values prescribed -Luft’ through non-catalyt- 

ic reduction by using urea and additional technical and 
} nonyncel A measures. Final report). 


October 15,1990 OR-41 





NTIS ORDER/REPORT NUMBER INDEX 


DE90785073/GAR 
ETDE-MF-0785176 

Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 

motion focus on the greenhouse effect). 

DE90785176/GAR 050,558 PC A03/MF A01 
ETDE-MF-0786133 

Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 

sterdamse na-isolatie programma. Deel 1: Samenvatiing en 
conclusies. (Post-insulation: A lesson for the future. Part 1: 
conclusions). 


Summary and 
DE90786133/GAR 050,646 PC A03/MF A01 


ETDE-MF-0786134 


Na-isolatie, leergeld voor morgen. Ervaringen uit het Am- 
sterdamse na-isolatie programma. Deel 2: De acht 4 
lueerde projecten. (Post-irisulation: A lesson for the 

Part 2: The eight evaluated projects). 

DE90786134/GAR 050,647 PC A06/MF A01 


ETDE-MF-0786137 
E i ek 


051,427 PC A03 


voor de industrie. Versiag project 


’ ape energie-intensiteit en noodzakelijke 

verliezen’. (Energy research for the industry. Report of the 

ject ‘Study on the aggregated energy intensity and inevi- 
losses’ 


DE90786197/GAR 
ETDE-MF-0786138 
DSL characterization of the solar cell structures obtained by 


ion implantation. 

DE90786138/GAR 051,373 PC A03/MF A01 
ETDE-MF-0786 148 

Onderzoek Brayton warmtepomp voor droogprocessen. 

(Study of the Brayton heat pump for drying processes). 

DE90786148/GAR 050,508 PC A03/MF A01 
ETDE-MF-0792081 

Ergebnisse von Untersuchungen auf dem Gebiet der Staub- 


und Silikosebekaempfung im Steinkohlenbergbau. (Results 
of studies on dust abatement and silicosis prevention in 


coal mining). 
DE90792081/GAR 051,429 PC A15/MF A01 
ETDE-MF-0792158 


Voruntersuchungen zur Entwicklung eines Verfahrens zur 

thermografischen Untersuchung von Altablagerungen - Un- 

tersuchungsphase 1. Schlussbericht. (Pre-investigation for 

developing a procedure to survey landfills by thermal infra- 

red remote sensing - step 1. Final report). 

DE90792158/GAR 051,566 PC AQ5/MF A01 
ETDE-MF-0792160 


Entwicklung eines Magnetbahn-Foerdersystems fuer den 
aiemaek e, unter Tage (Phase 1). Schlussbericht. 

Development of a magnetically levitated transport system 
4 the underground hard coal mining industry (phase 1). 


Final report). 
DE90792160/GAR 052,522 PC A06/MF A01 
ETDE-MF-0792243 


Feinwurzeln und Humusmikromorphologie in verschieden 

stark edigten Fichtenbestaenden. Schlussbericht. 

(Fine roots and humus micromorphology in Norway spruce 

stands with different degrees of forest decline. Final report). 

DE90792243/GAR 052,174 PC A03/MF A01 
ETDE-MF-0792254 


Untersuchungen zum Auftreten von Geruechen und poly- 
zyklischen aromatischen Kohlenwasserstoffen in Feuerung- 
sabgasen. Schlussbericht. (Emissions of odorous and or- 
= substances from oil fired furnaces. Final report). 
90792254/GAR 051,430 PC A0S/MF A01 
ETDE-MF-0792260 
Abbaubereichserkundung durch er menage 3 me gross- 
er Laenge - 2. Teilvorhaben. Schlussbericht. 
(Horizontal prospect drilling of erro length ahead of 
face areas - 2nd sub-project. Text volume. Final report). 
DE90792260/GAR 052,523 PC A06/MF A01 
ETDE-MF-0792262 


Simulation der Untertagevergasung Phase Ii. Abschlussber- 
icht. (Simulation of underground coal gasification phase II. 


Final r 
051,259 PC A10/MF A01 


051,351 PC AQS/MF A01 


eport). 
DE90792262/GAR 
ETDE-MF-0792281 
KLOECKNER Solar Heizsystem - Heat-Pipe Vakuumroeh- 
ren - System Thermomax. (KLOECKNER solar heating 
system - heat pipe vacuum pipes - thermo! 
DE90792281/GAR 051,379 
ETDE-MF-0792283 
Oelbefeuertes Brennwert-Heizgeraet Insumma. Entwick- 
lungsarbeiten vom 1.7.1984 bis 30.9.1986. Schliussbericht. 
(Insumma oil-fired high-efficiency heater. Engineering activi- 
ties July 1, 1984 to September 30, 1986. Final report). 
DE90792283/GAR 051,220 PC A02/MF A01 
ETDE-MF-0792290 
Energieaufwand fuer das Ausfrieren von CO2 aus den 
Rauchgasen von Steinkohle-Kraftwerken. Diskussionspa- 
pier. (Energy demand for freezing out CO2 from the flue 
gases of black-coal fuelled power plants. Discussion 


). 
5#90792290/GAR 051,431 PC A03/MF A01 
ETDE-MF-0792352 


Rueckgewinnung von Zink, Mangan (Mangandioxid) und 
Quecksilber aus Schrott von Leclanche- und alkalischen 
Braunsteinzelien. Abschiussbericht. (Recovery of zinc, man- 
ganese (manganese dioxide) and mercury from zinc carbon 
and alkaline manganese primary battery scrap. Final 


report). 
DE90792352/GAR 051,216 PC AO5/MF A01 


OR-42 VOL. 90, No. 20 


max system). 
PC A03/MF A01 


ETDE-MF-0792513 


Transport und Gehalt von Abscisinsaeure (ABA) und Auxin 
(IAA) in Laub- und Nadelblaettern. (Transport and concen- 
tration of abscisic acid (ABA) and auxin (IAA) in deciduous 


and coniferous trees). 
DE90792513/GAR 051,432 PC A04/MF A01 
ETDE-MF-0792538 
Wirkungen von Umweltschadstoffen (SO(sub 2), O(sub 3), 
NO(sub x)) auf die Pho’ these intakter Pflanzen. Absch- 
lussbericht. (influences of environmental pollutants (SO2, 
03, NOx) on the shotoaywinesi of intact plants. Final 


—. 
DE90792538/GAR 051,433 PC AOS/MF A01 
ETEC-88-01 

Light Water Reactor Pressure Isolation Valve Performance 


aa 
NUREG/CR-5515/GAR 052,723 PC A04/MF A01 
ETL-0568 

Automatic Line Network Extraction from Aerial Imagery of 


Urban Areas through Knowledge Based Image Analysis. 
AD-A222 675/1/GAR 052,407 PG A08/MF A01 


EUT-88-WSK-03 
Another Geometric Method for Determining all Positive 


Semi-Definite Solutions of the te Riccatti Equation. 
PB90-253527/GAR 51,056 PC A03/MF A01 


EUT-88-WSK-04 


All Optimal Controls for the Singular Linear-Quadratic Prob- 
a with Stability; Related Algebraic and Geometric Re- 


PB90-259535/ GAR 051,057 PC A04/MF A01 
EUT-89-WSK-03 


Computation of Optimal Controls for the Singular Linear- 
Quadratic Problem That Yield Internal Stabili 
PB90-253543/GAR 051,058 ‘A04/MF A01 


F-603 


Research and Techno 
N90-21721/7/GAR 


FAA-APA-PG-12 


Guide to Federal Aviation Administration Publications. 
PB90-247297/GAR 053,300 PC A04/MF A01 


FAL-IFBW-4/88 


Auswirkung der Produktion nachwachsender Rohstoffe auf 
das Nahrungsmittelangebot sowie Wertung von Politikmass- 
nahmen zur Foerderung der Produktion nachwachsender 
Rohstoffe. (Repercussion of the production of renewable 
resources on foodstuff supply and appraisal of policy meas- 
ures for promoting the production of renewable resources). 

DE90791950/GA\ 051,354 PC A13/MF A01 


FC-7-90 
World Cotton Situation, July 1990. 
PB90-257510/GAR 050,460 PC A03/MF A01 
FDA-ORA-90/61 
Import Alerts: Base Manual for 1990 (April 1990). 
PB90-924599/GAR 050,701 Standing Order 
FDL-MT-6-90 
Import Policy and Trade Analysis Division: Meat and Dairy 


Monthly Imports, June 1990 
PB90-253113/GAR 050,698 PC A03/MF A01 


FDL-MT-7-90 
Import Policy and Trade Analysis Division: Meat and Dairy 


Monthly Imports, July 1990. 
PB90-253121/GAR 050,699 PC A03/MF A01 
FDLP-5-90 
Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
June — Featuring: Marketing Update; Trade Data: Janu- 


ary-March 
PB90-247693/GAR 050,695 PC A04/MF A01 
FDLP-6-90 
Dairy, Livestock, and Poul 
July 1990. Featuring: Korea 


uary-April. 
PB90-257502/GAR 
FERC/EIS-0054D-VOL-2 


lroquois/Tennessee and Champlain Pipeline Projects. Draft 
Environmental Impact Statement Regional System Alterna- 


tives. Volume 2. 
PB90-247529/GAR 051,485 PC A14/MF A02 
FERC/EIS-0054-VOL-1 


lroquois/Tennessee Phase | Pipeline Project. Final Environ- 
mental Impact Statement. Volume 1. 
PB90-247511/GAR 051,484 PC A24/MF A03 


FERC/EIS-0054-VOL-3 


lroquois/Tennessee Phase | Pipeline Project. Final Environ- 
mental Impact Statement. Volume 3. Comments and Re- 


sponses Maps. 
PB90-247537/GAR 051,486 PC A17/MF A02 
FERC/EIS-0055D-VOL-2 


lroquois/Tennessee and Champlain Pipeline Projects. Draft 
Environmental Impact Statement Regional System Alterna- 


tives. Volume 2. 
051,485 PC A14/MF A02 


052,290 PC A08/MF A01 


: U.S. Trade and Prospects, 
eef Imports; Trade Data: Jan- 


050,700 PC A04/MF A01 


PB90-247529/GAR 
FERMILAB-PUB-89/223-A 


False vacuum decay in Jordan-Brans-Dicke cosmologies. 
DE90011125/GAR 053,128 A03 


FERMILAB-PUB-90/44-A 


Gravitational couplings of the inflaton in extended inflation. 
DE90011124/GAR 053,127 PC A02/MF A01 


FERMILAB-PUB-90/47-A 
Stability of compactification during inflation. 


DE90011129/GAR 
FERMILAB-PUB-90/52-A 


Soft inflation. 
DE90011127/GAR 


FERMILAB-PUB-90/64-A 


Gravitational effects of global textures. 
DE90011130/GAR 053,133 PC A02/MF A01 


FERMILAB-PUB-90/69-A 


Ultrahigh-energy particle flux from cosmic 
DE90011128/GAR 053,131 


FEW-417 
Efficient Estimation of Choice-Based Sample Models with 


the Method of Moments. 
PB90-249210/GAR 050,703 PC A04/MF A01 
FEW-418 


oo ene Linear Operators on Linear Spaces of Square 


Matri 

PEDO, 249228/GAR 052,062 PC A03/MF A01 
FEW-419 

Method to Construct Moments in the Multi-Good Life Cycle 


Consumption Model. 
PB90-249236/GAR 050,704 PC A03/MF A01 
FEW-426 


Regression Metamodels for Simulation with Common 
Random Numbers: Comparison of Techniques 
PB90-249269/GAR 052,102 PC A03/MF A01 


FEW-427 


Correlation Structure of Stationary Bilinear Processe: 
PB90-249251/GAR 052,101 PC ‘A03/MF A01 


FEW-429 


Liquidity Constraints and the Keynesian 
PB90-249244/GAR 


FEW-430 
Central Limit Theorems for Sequences with M(N)-Depend- 


ent Main Part. 
052,103 PC A03/MF A01 


053,132 PC A03/MF A01 


053,130 PC A03/MF A01 


PC AG3/ME A01 


Corridor. 
050,705 PC A03/MF A01 


PB90-249277/GAR 
FEW-432 


System-Theoretic Trends in Econometrics. 
PB90-249285/GAR 50,706 PC A03/MF A01 


FEW-433 
Optimal Dynamic Environmental Policies of a Profit Maxi- 


mizing Firm. 

PB90-249293/GAR 050,707 PC A04/MF A01 
FEW-434 

Optimal Dynamic Profit Taxation: The Derivation of Feed- 


back Stackelberg Equilibria. 
PB90-249301/GAR 050,708 PC A03/MF A01 


FEW-435 


Statistics and Deterministic Simulation Models: Why Not. 
PB90-249319/GAR 052,079 PC A03/MF A01 


FEW-437 
Waiting Times in a Two-Queue Model with Exhaustive and 


Bernoulli Service. 
PB90-255027/GAR 052,084 PC A03/MF A01 
FHORT-7-90 


Horticultural Products Review, July 1990. 
PB90-248568/GAR 050, 697 PC A03/MF A01 


FHWA/AK/RD-88/02 
Frost Heave Forces on H and Pipe Piles Embedded in Fair- 


banks Silt. 

PB90-253246/GAR 050,659 PC A05/MF A01 
FHWA/CA/TL-89/09 

Traffic Noise Attenuation as a Function of Ground and 


Vegetation (Interim Report). 
PB90-254053/GAR 051,491 PC A05/MF A01 


FHWA/HI-90/016 
Highways in the River Environment: Participant Notebook. 


NHI Course No. 13010. 
PB90-252479/GAR 050,866 PC A99/MF A04 
FHWA/IL/UI-220 


Pavement Performance Analysis of the Illinois Interstate 
Highway System (interim Report). 
PB90-253196/GAR 050,867 PC A03/MF A01 


FHWA/ME-89/2 
Materials Characterizations for Development of an Overlay 


ign Procedure. 
PB90-251968/GAR 050,865 PC A03/MF A01 
FHWA/OR/RD-90/08 


te conta Management Research Program for Oregon 


POO 268 253238/GAR 050,868 PC A03/MF A01 
FHWA/OR/RD-9006 
Laboratory Study of Test Methods for Polymer Modified As- 


phalt in Hot Mix Pavement. 
PB90-252412/GAR 051,795 PC A08/MF A01 
FHWA/PA-89/035 + SS-039 
Proceedings of the Wood Engineering Short Course. Hard- 
woods as an Engineering Material for Timber Construction. 
Selected Meeting Papers. Held in University Park, Pennsyl- 


vania on October 4-5, 1988. 
PB90-246729/GAR 052,043 PC A11/MF A02 
FHWA/RD-88/006 
Pollutant Loadings and Im 
Runoff. Volume 1. Design 
PB90-257551/GAR 


cts from Highway Stormwater 
rocedure. 
051,733 PC A04/MF A01 
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FHWA/RD-88/007 


Pollutant Loadi and Impacts from Highway Stormwater 
Runoff. Le ap . Users Guide for Interactive Computer Im- 


—— of Design Procedure. 
}90-257544/GAR 051,732 PC A03/MF A01 
FHWA/RD-88/008 


Pollutant Sa a and Impacts from Highway Stormwater 
Runoff. Volume 3. Analytical Investigation and Research 


Report. 

PB90-257569/GAR 051,734 PC A08/MF A01 
FHWA/RD-88/009 

Pollutant rm gt and con y be from 2 ieee Stormwater 


Runoff. Volume 
PB90-257577/GAR "a 1, ‘A07/MF A01 
FHWA/RD-89/172 


tory (POI) of Psa Stet Slee ee Impact ae 
tory acilities. lume elimi Design 

for Upgrading FOIL to Test with Heavier Vehicles, 
PB90-245218/GAR 053,319 PC AOS/MF A01 


FHWA/RD-89/209 


Construction Costs and Safety Impacts of Work Zone Traf- 
fic Control Strategies. Volume 1. Final R 


leport. 
PB90-246778/GAR 053,339 PC A08/MF A01 
FHWA/RD-89/210 


Construction Costs and Safety Impacts of Work Zone Traf- 
fic Control Strategies. Volume 2. Informational Guide. 
PB90-246786/GAR 053,340 PC A04/MF A01 


FHWA/SC-88/01 


Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 

PB90-252008/GAR 050,854 PC A04/MF A01 


FHWA/TS-89/046 
Synthesis of Safety Research: Adverse Environmental Con- 


S. 
PB90-246760/GAR 053,322 PC A03/MF A01 
FHWA/TX-89 + 490-1 
Investigation of the Frictional Resistance of Seal Coat 


Pavement Surfaces. 
PB90-255647/GAR 050,874 PC A04/MF A01 
FHWA/TX-89 + 1118-1F 


Effectiveness of Membrane Curing Compounds for Portland 
Cement Concrete Pavements. 
PB90-255621/GAR 050,872 PC A04/MF A01 


FHWA/TX-90 + 969-1 
Evaluation of the Performance of the Auto-Read Version of 


the Face Dipstick. 
PB90-255613/GAR 050,871 PC A03/MF A01 
FHWA/TX-90+ 1129-1 


Computer i for the Analysis of Bridge Bent Columns 


Includi hicai Interface. 
PB90-2 eso" AR 050,873 PC A08/MF A01 
FIM-209 


Automatic Line Network Extraction from Aerial Imagery of 
Urban Areas through Knowledge Based Image Analysis. 
AD-A222 675/1/GAR 052,407 PC A08/MF A01 


FISH AND WILDLIFE LEAFLET-13.2.4 
Avian Botulism: Geographic Expansion of a Historic Dis- 


ease. 
PB90-245119/GAR 052,288 PC A02/MF A01 
FISH AND WILDLIFE LEAFLET-13.2.5 


Avian Cholera: A Major New Cause of Waterfowl Mortality. 
PB90-246661/GAR 052,289 PC A02/MF A01 


FISH AND WILDLIFE LEAFLET-13.2.6 


Lead Poisoning: The Invisible Disease. 
PB90-245093/GAR 052,287 


FISH AND WILDLIFE LEAFLET-13.2.10 


Decoy Traps for Ducks. 
PB90-246679/GAR 052,559 


FISH AND WILDLIFE LEAFLET-13.4.12 


Control of Phragmites or Common Reed. 
PB90-245101/GAR 052,558 


FJSRL-JR-90-0010 


Photorefractive Optical Switch 
AD-A222 651/2/GAR 


FJSRL-JR-90-0011 
——— of NS(B2pi) from the S(3P) + N sub 3(X2pi) 


AD A223 212/2/GAR 050,786 PC A02/MF A01 
FJSRL-TR-90-0001 


Evaluation of Room-Temperature Chloroaluminate Molten 


Salts as Electrolytes for High -— Density Batteries. 
AD-A223 097/7/GAR 1,206 PC ‘A03/MF A01 


FLEVOBERICHT-306 

Land Subsidence and Soil Ripening. 

PB90-249145/GAR 052,595 PC A03/MF A01 
FNAL/C-90/68 

Tests of track segment and vertex finding with neural net- 


works. 
DE90011485/GAR 053,146 PC A02/MF A01 
FNAL/C-90/72-T 


Chern-Simons and anyonic superconductivi 
DE90010663/GAR 053,097 


FNAL/C-90/76-T 


Rare Z decays and new physics. 
DE90011487/GAR 


PC A02/MF A01 
PC A02/MF A01 
PC A02/MF A01 


” 051,125 PC A03/MF A01 


C A03/MF A01 


"053,147 PC A02/MF A01 


arene 
uae one data handling recent experiences at Fermi- 


hoe and S 
DE90011480/GAR 053,145 PC A03/MF A01 
See 


ical defects in extended inflation. 
D 90011126/GAR 053,129 


FNAL-TM-1645 


Nonlinear oscillator. 
DE90010362/GAR 


FNAL-TM-1654 
Self-propelied in-tube shuttle and control —- for auto- 


mated measurements of magnetic field alignme 
DE90008210/GAR 053,054 PC ‘A02/MF Ai 


FOA-A-20046-2.7 
—- Informationssystem inom Huvudprojekt Ubatss- 
Slutrapport (Information Systems Subproject within 


the Anti-Submarine Warfare Project. Final a 
PB90-256249/GAR 052,300 A03/MF A01 
FOA-C-20796-2.5 


Vidareutveckling av Grada: Klippning, Segmenthantering 
och Inmatning (Further Development of Grada: Clipping, 


ment Handling and Input). 
PB90-252933/GAR 051,043 PC A04/MF A01 
FOA-C-20797-2.7 
Experimentell Modellbildning i Vindkraftverk (Experimental 
Methods of Model Building of Wind Turbines). 
PB90-252925/GAR 051,335 PC A03/MF A01 
FOA-C-20798-2.7 
Metoder foer a av Kortaste Vaegen Melian Tva 
Punkter i Planet Med Haensyn till Hinder i Form av Dis- 
junkta, Enkelt Siutna Pi : En_Litteraturoeversikt 
(Methods for Computing the Shortest Path between Two 
Points in the Plane with Respect to Obstacles i " the Shape 
of Disjoint, Si Polygons: A Literature Surv: 
PB90-252917/GAR 052,859 PC ba/ME A01 
FOA-C-20803-2.7 
Objektorienterad Ada-Programmering med Aervning (Object 
Oriented Programming with Inheritance in Ada). 
PB90-256215/GAR 051,049 PC A03/MF A01 
FOA-C-20806-2.7 
Kroenika Ocever Stridsfoerloppsstudieverksamheten vid 
FOA 2 Grindsjoen Inom Armens Studieomrade Direkt Eld 
1961-1987 (Survey of the Combat Course Studies at the 
National Defence Research Establishment Experimental 
Station, Grindsjoen within the Swedish Army’s Study Field 


Direct Fire, 1961-1987). 
PB90-256231/GAR 052,392 PC A03/MF A01 
FOA-C-40276-4.5(4.6) 


Toxiska Symtom och Blodglukoshalt hos Somanfoergiftade 
Rattor (Toxic Symptoms and Blood Glucose Levels in Rats 


Poisoned by Soman). 
PB90-256181/GAR 052,285 PC A03/MF A01 
FOA-E-50006-5.3 
Utveckling av oe og Analyser och Metodfoers- 
lag (Development of Fire Fighting and Rescue Tactics: 
Analyses and Is) 
PB90-256207/GAR 050,654 PC A04/MF A01 
FOA-20799-2.6 
Te lastbaserade Fiberkompositer: Utvecklingslaeget 
1989 (hermoplastic Matrix Composites: A Review 1989). 
PB90-252909/GAR 052,039 PC A03/MF A01 
FPL-RN-0258 
Comparison of Preservative Treatments in Marine Exposure 


of Small Wood Panels. 

PB90-248543/GAR 052,044 PC A03/MF A01 
FRCEA-R-51 

Energy in China. 

DE90790634/GAR 
FRCEA-TH-248 


Medium energy geothermics and the up grading of natural 
hot water resources for e' production through an or- 
ganic fluid Rankine cycle: state of the art, technical and ec- 


onomical study. 

DE90784614/GAR 051,305 PC A19/MF A01 
FRCEA-TH-249 

Essais en environnement reel de champs de modules pho- 

tovoltaiques au silicium multicristallin et au silicium amorphe 

hydrogene. (Real environment testing of polycrystalline sili- 

con and hydrogen amorphous silicon photovoltaic modules 


fields). 
DE90784617/GAR 051,370 PC A12/MF A01 


FRCEA-TH-2317 
Development of a new fluorometric detection test of sulfa- 
toreducing bacteria type Desulfovibrio. Laboratory evalua- 
tion of chemical control of bacteria activity in biocorrosion. 
DE90790592/GAR 051,981 PC A10/MF ‘A01 
FRNC-TH-3553 
Contribution to the study of complex physical phenomena 
-- s-solid reactors for coal hydro-pyrolysis. 
DE90790600/GAR 051,258 PC AO5S/MF A01 
FRNC-TH-3557 
Contribution to the study of a steam arc plasma. Applica- 
tion to pulverized coal gasification. 
DE90790598/GAR 051,257 PC A11 
FRNC-TH-3577 
Single and double reflexion solar radiation concentration: 
contribution to the control and regulation methods for facet 
reflective surfaces. 


PC A03/MF A01 


053,083 PC A02/MF A01 


051,352 PC A04/MF A01 


GAO/NSIAD-90-156 


DE90784619/GAR 051,371 PC A21/MF A01 
FRNC-TH-3579 


Inter seasonal ground heat storage through vertical bayonet 


exchanger array: a a model. 
DE90784616/GAR 051,323 PC A0S9/MF A01 


FRS/DF/MT-90/025A 
ees eee ae ee Se Se See ae 
Income, March 1990. Data Tape Documenta’ 
PS90-215674/GAR 050,666 POA ‘A06/MF A01 


FRS/DF/MT-90/025B 


ee ee ee ee ee Se Oe ae 
Income, March 1990. Data Tape Documenta 

PB90-234956/GAR 050,669 PC A0S/MF A01 
FSGTR-SE-60 


Likelihood of Timber Management on Nonindustrial Private 
Forests: Evidence from Research Studies. 
PB90-248584/GAR 052,426 PC A03/MF A01 


FSGTR-SE-62 
Research Directions in the Study of Timber Markets and 


Forest Policies. 
PB90-248576/GAR 052,425 PC A03/MF A01 
FSRB-NC-113 


Indiana’s Timber Resource, 1986: An Analysis. 
PB90-245051/GAR 052,424 PC A06 


FSRB-SO-153 
_ Statistics for Southwest-North Alabama Counties, 


P890-259212/GAR 052,429 PC A03/MF A01 
FSRN-NC-352 


Pulpwood Production in the Lake States, 1989. 
PB90-253600/GAR 052,431 PC A02/MF A01 


pen me 


nea Effect of Verbenone on Response of the 
oun ine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 PC A03/MF A01 


FSRP/INT-424 
Relationship of Fuel Size eS bgt to Combustion Char- 


acteristics of Laboratory Fuel 
PB90-251992/GAR wo 427 PC A03/MF A01 


FSRP/INT-425 


Bird and Small Mammal Populations in a Grazed and Un- 
razed Riparian Habitat in Idaho. 
'B90-254251/GAR 052,564 PC A03/MF A01 


FT-6-90 


World Tobacco Situation, June 1990. 
PB90-247701/GAR 050,457 PC A04/MF A01 


FTD-ID(RS)T-0095-90 
Biological Tissue 
AD-A222 817/9/GAR 
FTD-ID(RS)T-0146-90 
Application of SAW Devices in Expanded Frequency Spec- 
trum Communications--Translation. 
AD-A222 958/1/GAR 050,927 PC A03/MF A01 


FTD-ID(RS)T-0202-88 


Geologic Interpretation of Gravity Anomalies--Translation. 

AD-A222 910/2/GAR 052,437 PC A99/MF E06 
FTD-ID(RS)T-0266-90 

Effect of Vortex Generators on the Ai 


Characteristics and Body of Revolution--Transiation. 
AD-A222 813/8/GAR 050,337 PC ‘A03/ MF AO1 


FTD-ID(RS)T-0434-90 
Composition for the Filling of Gas-Discharge Tubes--Trans- 


lation. 

AD-A222 818/7/GAR 050,773 PC AO1/MF A01 
FTD-ID(RS)T-0672-88 

Evaluation of the Quality of Atomization, Obtained during 

pote 1 eal Sem ge 

AD-A223 115/7/GAR 


050,785 PC A03/MF A01 
FTD-ID(RS)T-0792-88 


Special Features of the Strong Interaction of a Plasma with 
eee 


ition. 
AD-A223 114/0/GAR 052,942 PC A03/MF A01 
FTD-ID(RS)T-0923-88 
—_ of Constitution Diagram Aluminum-Tantalum--Transia- 


ADA222 960/7/GAR 051,991 PC A03/MF A01 
FTD-ID(RS)T-0959-88 

China’s High Altitude Simulation Test Stand for Aircraft 

Engine under Construction --Transiation. 

AD-A222 959/9/GAR 050,414 PC A03/MF A01 


GA-A-19876 


= Verification cee report for the period 
on pred 


bee 052,634 PC A08/MF A01 
GA-A-19897 

Thermal testing of solid neutron shielding materials. 

DE90010931/GAR 052.648 PC A02/MF A01 
GA-A-19922 

Dill-D research operations annual report, October 1, 1988- 


tember 30, 1989. 
90008232/GAR 052,603 PC A07/MF A01 
GAO/NSIAD-90-156 


Tactical Intelligence: Army’s Mohawk Surveillance Radar 
Program Restructure. 


October 15, 1990 


ansiation. 
052,113 PC A03/MF A01 


Wing 


OR-43 
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AD-A222 796/5/GAR 
GAO/NSIAD-90-193BR 
Navy a ery cl a Needed in the Aircraft 


Engine Repair Prog} 
AD A223 140/5/QAR 052,349 PC A03/MF A01 
GAO/OCG-85-1-VOL-2 
ium of GAO's Views on the Cost Savin 
als of the Grace Commission. Volume 2. Indivi 


Analyses. 
AD-A222 957/3/GAR 
GEOPHYSICAL-PUBL-10 


Observations of Atmospheric Electricity, 19 
N90-21499/0/GAR 050,575 PC A04/MF A01 


GKSS-88/E/55 
Forschungsprogramm Waldschaeden am Standort ‘Post- 
turm’, Forstamt Farchau/Ratzeburg. (Research program 
forest decline at the site ‘Postturm’, forest district Farchau/ 


Ratzeburg). 

DE90784862/GAR 052,411 PC A17/MF A01 
GL-TR-89-0114 

Regional Discrimination of oo Blasts, Earthquakes and 


Underground Nuclear SIONS. 
AD-A223 148/8/GAR 051,103 PC A07/MF AO1 


GL-TR-89-0184 
Preliminary Development of Oblique lonogram Automatic 


Scaling Algorithm. 

AD-A222 652/0/GAR 050,535 PC A03/MF A01 
GL-TR-89-0186 

Progress of DORIS Automatic Scaling. 

AD-A223 106/6/GAR 050,539 PC A03/MF A01 
GL-TR-89-0230 

Analysis of Seismic Data Collected Near the Eastern 

Kazakh and Nevada Test Site. 

AD-A223 230/4/GAR 052,439 PC A04/MF A01 


GL-TR-89-0263 
Atmospherically Induced Optical Contamination from Orbit- 


~ bags 

AD-A223 112/4/GAR 053,263 PC A04/MF A01 

GL-TR-89-0264 
Assessment of the Application of In situ lon-Density Data 
from DMSP to Modeling of Transionospheric Scintillation. 
AD-A222 695/9/GAR 050,536 PC A06/MF A01 


GL-TR-89-0339 
Evaluation of Correlations between Meteorological Meas- 
urements and Observations of Lightning Activity Using Arti- 


ficial Neural Systems. 

AD-A222 659/5/GAR 050,551 PC A03/MF A01 
GL-TR-89-0341 

Spectroscopy of lons and Their Clusters. 

AD-A223 109/0/GAR 050,784 PC A04/MF A01 
GL-TR-90-0001 

Role of the Topography in Gravity Gradiometer Reductions 

and in the Solution of the Geodetic Boundary Value Prob- 

lem Using Analytical Downward Continuation. 

AD-A223 107/4/GAR 052,438 PC A04/MF A01 
GL-TR-90-0027 

Electrodynamics of the High Latitude lonosphere. 

AD-A223 229/6/GAR 050,542 PC A03/MF A01 
GL-TR-90-0045 

Absolute Measurements of Gravity. 

AD-A222 731/2/GAR 052,435 PC A03/MF A01 
GL-TR-90-0053 

Laboratory Particle Velocity Experiments on Rock from a 

USSR Underground Nuclear Test Site. 

AD-A223 108/2/GAR 051,097 PC A04/MF A01 


GL-TR-90-0057 
Formation and Deactivation of Vibrationally Excited Atmos- 


pheric Molecules. 
AD-A222 660/3/GAR 050,566 PC A06/MF A01 
GL-TR-90-0058 


Broadband Studies of Seismic Sources at Regional and Te- 
leseismic Distances Using Advanced Time Series Analysis 


Methods. 

AD-A223 113/2/GAR 051,102 PC A06/MF A01 
GL-TR-90-0136 

NaHCO3: A Source of Na Atoms for Sudden Sodium 


Layers. 
AD-A222 579/5/GAR 050,531 PC A01/MF A01 
GL-TR-90-0138 


Release of Liquid Water from the Space Shuttle. 

AD-A222 581/1/GAR 053,262 PC A01/MF A01 
GL-TR-90-0139 

Simultaneous Relativistic Electron and Auroral Particle 

Access to the Polar Caps during Interplanetary Magnetic 

Field Bz Northward: A Scenario for an Open Field Line 


Source of Auroral Particles. 
AD-A222 580/3/GAR 050,532 PC A03/MF A01 


GL-TR-90-0142 
Vibrational Relaxation of OH(X 2 Pi (sub i), nu = 


02, 

AD-A223 199/1/GAR 
GL-TR-90-0144 

Pi 2 Pulsations and the Substorm Current Wedge: Low-Lati- 


tude 
050,541 PC A03/MF A01 


052,362 PC A02/MF A01 


Propos- 
jual Issue 


050,323 PC A99/MF E12 


1-3) by 
050,569 PC A02/MF A01 


Polarization. 
AD-A223 198/3/GAR 
GRI-89/0221 
State-of-the-Art Interior Piping Systems Application: On Site 
eta Removal Technology. Final Report, June 1988- 
larch 1989. 


OR-44 VOL. 90, No. 20 


PB90-252552/GAR 
GRI-90/0030 
Co-Firing of Natural Gas and Coal. Annual Report, October 


1988-September 1989. 
PB90-247230/GAR 050,900 PC A03/MF A01 
GRI-90/0052 


Organic Chemistry of Mantle-Derived Xenoliths: Assessing 
the Possibilities for Deep Sources of Natural Gas. Biennial 
Report, November 1987-November 1989. 

PB90-247404/GAR 052,473 PC A07/MF A01 


GRI-90/0055 


State-of-the-Art Interior Piping Systems Applications: Com- 
mercial ae Final Report, June 1987-June 1989. 
PB90-252586/ 050,650 PC A08/MF A01 


GRI-90/0072 


Catalysis of Carbon Gasification: Influence of Different 
Modes of Addition of Catalysts. Annual Report, January 


1989-January 1990. 
PB90-252578/GAR 051,260 PC A04/MF A01 
GRI-90/0085 
Low Cost Cogeneration System Controller Development. 
Final Report May 1988-July 1989. 
PB90-247214/GAR 051,224 PC A06/MF A01 


GRI-90/0121 
Electrocatalyst Surfaces. Final Report, December 1986-No- 


vember 1989. 
PB90-252560/GAR 051,334 PC A03/MF A01 
GRI-90/0134 


Enhancement of Forced Convection Heat Transfer in Tubes 
Using Staged Tangential Flow Injection. Final Report, June 


1987-December 1989. 
PB90-247594/GAR 053,172 PC A0O5/MF A01 
GRI-90/0166 


Gas Research Institute 1991-1995 Research and Develop- 
ment Plan and 1991 Research and Development Program. 
PBSS-247412/GAR 051,296 PC A18/MF A03 


GRI-90/0181 
Physical Sciences Program Area 1990 Contract Status 


Report. 
PB90-252545/GAR 051,356 PC A12/MF A02 
GSI-90-11(PREP) 


Fast fusion and quasifission - two possible mass-relaxation 
modes in asymmetric heavy-ion collisions leading to sys- 
tems with Z sub tot = 108 

TIB/B90-81209/GAR 053,192 PC E07 


GSI-90-17(PREP) 
Cones instability in the «'zked rotator with rank-one per- 


turbatio 
TIB/ B90-81215/GAR 053,197 PC E07 
GWAO-89.010 


Windklimaat ter Hoogte van de Nederlandse Kust Over de 
Periode 1907-1980 (Wind Climate along the Dutch Coast of 
the North Sea: Period 1907-1980). 
PB90-251802/GAR 050,549 PC AO5/MF A01 


GWAO-89.015 


Chaostheorie en Frequentie- Verdelingen van Stormvioeden 
en Rivierafvoeren (Theory of Chaos in Relation to Frequen- 
cy Distribution of Storm Surges and River Discharges). 

PB90-253402/GAR 050,855 PC A02/MF A01 


GWAO-89.024 
Impact of Tributyltin in Dutch Coastal Waters: An Environ- 


mental Problem. 
PB90-253410/GAR 051,728 PC A03/MF A01 
GWAO-89.1313 


—— of Extracts from Suspended Sediments on ‘Mytilus 


eduli 

PBOO- 253451/GAR 051,729 PC A02/MF A01 
GWAO-89.1314 

Sediment Bioassays Using ‘Bathyporeia sarsi’ and ‘Bathy- 


poreia pilosa’. 
PB90-253469/GAR 052,778 PC A03/MF A01 
GWAO-89.2002 


Comparison of Grain Size Correction Procedures for Organ- 
ic Micropollutants and Heavy Metals in Marine Sediments. 
PB90-251794/GAR 051,721 PC A03/MF A01 


HCFA/PUB-03300 


Hospital Data by Geographic Area for Aged Medicare 
Beneficiaries: Selected Diagnostic Groups, 1986. Volume 1. 
PB90-253634/GAR 051,779 PC A15/MF A02 


HCFA/PUB-03301 


Hospital Data by Geographic Area for Aged Medicare 
Beneficiaries: Selected Procedures, 1986. Volume 2. 
PB90-253642/GAR 051,780 PC A15/MF A02 


HEI/RR-89/28 
— Dioxide and Respiratory Infection: Pilot Investiga- 


PBOO- 247339/GAR 052,152 PC A03/MF A01 
HEI/RR-89/30 


influence of Experimental Pulmonary Emphysema on Toxi- 
cological Effects from Inhaled Nitrogen Dioxide and Diesel 


Exhaust. 
PB90-247347/GAR 052,277 PC A04/MF A01 
HEL-TN-5-90 


Integration of Complex Information from Auditory and Visual 


Channels under Stress. 
AD-A222 686/8/GAR 052,249 PC A03/MF A01 
HIFAN-454 


Emittance change due to a wire grid. 


051,311 PC A04/MF A01 


DE90011590/GAR 
HWRIC-RR-046 


Recycling of Electric Arc Furnace Dust. 
PB90-253220/GAR 051,654 PC A04/MF A01 


IAEA-SM-310/18P 


Replacement of the Advanced Test Reactor control room. 
DE90010943/GAR 052,708 PC A02/MF A01 


IAEA-SM-310/19 
Use of the power burst facility for boron neutron capture 


therapy. 

DE90010955/GAR 052,147 PC A02/MF A01 
IAEA-SM-310/21 

Replacement of core components in the Advanced Test 


Reactor. 

DE90010942/GAR 052,707 PC A03/MF A01 
ICASE-90-1 

Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 

N90-21289/5/GAR 052,897 PC A03/MF A01 
ICASE-90-19 

Surface-Cooling Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 PC A04/MF A01 
ICASE-90-21 


Performance Bounds on Parallel Self-initiating Discrete- 


Event. 

N90-21556/7/GAR 051,027 PC A03/MF A01 
ICASE-90-36 

Analytic Semigroups: Applications to Inverse Problems for 


Flexible Structures. 
AD-A223 151/2/GAR 053,036 PC A03/MF A01 
ICASE-90-37 


Stable Boundary Conditions for Cartesian Grid Calculations. 
AD-A223 152/0/GAR 052,884 PC A03/MF A01 


ICOMP-89-32 


Probabilistic Modeling for Simulation of Aerodynamic Uncer- 


tainties in Propulsion Systems. 
N90-21036/0/GAR 053,204 PC A03/MF A01 


ICOMP-90-09 
Cost-Effective Strategy for Nonoscillatory Convection With- 


out Cli 
052,899 PC A03/MF A01 


053,150 PC A02/MF A01 


pping. 
N90-2129 Ava /GAR 
ICOMP-90-10 
a awe Solutions of Incompressible Navier-Stokes 


Equi 

N90, 21567/4/GAR 052,908 PC A03/MF A01 
ICOMP-90-11 

Fiber Pushout Test: A Three-Dimensional Finite Element 


Computational Simulation. 
N90-21131/9/GAR 051,827 PC A03/MF A01 
ICOMP-90-12 


Ultra-Sharp Nonoscillatory Convection Schemes for High- 
Speed Steady Multidimensional Flow. 
N90-21570/8/GAR 052,909 PC A03/MF A01 


ICW-18 


Role of ee in Agriculture. 
PB90-252800/GA 050,478 PC A03/MF A01 


ICW-19 
——. unre of Waste Disposal Sites with Natural Liner 


Mater 
PB90- 7250818/GAR 051,653 PC A03/MF A01 
ICW-20 


Drainage, Bearing Capacity and Yield (Losses) on Low 
Moor Peat Pasture Soils in the Netherlands. 
PB90-252826/GAR 052,598 PC A03/MF A01 


ICw-21 
on sonal of Agriculture in Water Management Decision 


Proble’ 
PB90-; -252834/GAR 052,563 PC A03/MF A01 
ICW-22 


Economic Quantification of Plans for Surface Water Man- 


——. 
PB90-252842/GAR 050,447 PC A03/MF A01 
ICW-23 

Model Computation of Subsoil Stress Distribution and Com- 


paction Due to Field Traffic. 
PB9O- 252859/GAR 052,599 PC A03/MF A01 


ICW-24 


Prediction of Workability and Emergence Data in Depend- 
ence on Soil and Drainage Conditions. 
PB90-252867/GAR 050,479 PC A03/MF A01 


ICW-25 


Reliability of Pressure Cells to Measure Traffic-induced 
Stress in the Topsoil-Subsoil Interface. 
PB90-252792/GAR 052,597 PC A03/MF A01 


IDA/HQ-88-033488 


Formal Specification and Verification re, for the Pre- 
vention of Denial of Service in Ada Service: 
AD-A222 638/9/GAR 050,963 PC A05/MF A01 


IDA/HQ-89-034857 


Relationship Between Computer-Aided Acquisition and Lo- 
istics Support (CALS) and Concurrent Engineering. 
D-A222 714/8/GAR 052,314 PC A04/MF A01 
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IDA/HQ-89-34895 
Examination of _ Methods Used in Support of Con- 


current ba ery. 
AD-A222 13/0/GAR 050,307 PC A04/MF A01 
IDA/HQ-89-34923 


National Defense Stockpile Program. Phase 1. Develop- 


ment and A 
AD-A222 738/7/GAR 052,317 PC A07/MF A01 
IDA/HQ-90-35401 


Report on the Department of Defense Fuze Industry Work- 


shop. 
AD-A222 637/1/GAR 052,832 PC A0S/MF A01 
IDA-P-2120 


Formal Specification and Verification Method for the Pre- 
vention of Denial of Service in Ada Services. 
AD-A222 638/9/GAR 050,963 PC AOS/MF A01 


IDA-P-2306 


pi sang Between Computer-Aided Acquisition and Lo- 
tics Support (CALS) and Concurrent Engineering. 
D-A222 714/8/GAR 052,314 PC A04/MF A01 


IDA-P-2314 
National Defense Stockpile Program. Phase 1. Develop- 


ment and Analyses. 
AD-A222 738/7/GAR 052,317 PC A07/MF A01 
IDA-P-2318 


Examination of Various Methods Used in Support of Con- 


current Engineering. 
AD-A222 713/0/GAR 050,307 PC A04/MF A01 
IDA-P-2386 


Report on the Department of Defense Fuze Industry Work- 


AD-A222 637/1/GAR 052,832 PC A05/MF A01 
IEPA/WPC/90-160 


Illinois Water Quality Report, 1988-198: 
PB90-252396/GAR 051, 726 PC A16/MF A02 


IFP-37-479 


Contribution to the analytical and numerical evaluation of oil 
well equilibrium for any cross section under a uniform pres- 
sure and an anisotropic stress field. 

DE90790593/GAR 052,520 PC A09/MF A01 


IFPRI-89/78 


Effects of Sugarcane Production on Food Security, Health, 
and Nutrition in Kenya: A Longitudinal Analysis. 
PB90-250259/GAR 050,445 MF A01 


IFPRI-90/79 


Effects of Agricultural Commercialization on Land Tenure, 
Household Resource Allocation, and Nutrition in the Philip- 


pines 
PB90-250242/GAR 050,444 MF A01 
IFPRI-90/80 


Horticultural Exports of op Countries: Past Perform- 
ances, Future Prospects, and Policy Issues. 
PB90-250234/GAR 050,443 MF A01 


IFSR-432 
Fluctuation and thermal energy balance for drift-wave turbu- 


lence. 
DE90011054/GAR 052,959 PC A03/MF A01 
HWHR-334-1-VOL-1 
Finite A Method and its Applications. Laminar and 
bs myers om soa Past Two Dimensional and Axisymmetric 

ies. V 


AD-A222 787/4/GAR 052,879 PC A16/MF A02 
IKE-2-89 


Entwicklung und Verifizierung eines mikrometeorologischen 
Modells zur Bestimmung der Spurenstoffkonzentration in 
Taufluessigkeit. (Development and verification of a micro- 
meteorological model for the determination of the concen- 
tration of trace amounts in dew water). 

DE90784838/GAR 050,557 PC A09/MF A01 


IKU-R-31. 8842.00/01/89 


Three-dimensional permeability and fluid flow. 
DE90791375/GAR 052,521 PC A03/MF A01 


IKU-R-34.2783.03/01/89 


—— patterns in some fluvial sandstones. An out- 
study from Yorkshire, North East England. 
DE90791377/GAR 052,569 PC (A03/MF A01 


IKU-R-34.2802.02/01/89 


Parameters influencing porosity in sands and sandstones. 
DES90791379/GAR 052,458 PC A03 


IMS-172 


Under-Utilisation of Women in the Labour Market. 
PB90-248667/GAR 050,315 PC E09/MF E09 


IMS-174 
Job-Sharing in the National Health Service. 
PB90-248683/GAR 050,316 PC E09/MF E09 
IMS-185 


Defining Managerial Skills. 

PB90-248675/GAR 
IMS-187 

Collective Bargaining in Europe: Beyond 1992. The Hitachi 

Lecture ba Bemrered at the University of Sussex in De- 


cember 1 
oB00-248808/GAR 050,318 PC E03/MF E03 
IMS-190 
Retainii 


Labour ge. 
PB90-248758/GAR 


050,311 PC E05/MF E05 


Women Employees: Measures to Counteract 
050,317 PC E05/MF E05 


INIS-MF-12112 
Entwicklung von Verfahren zur Gewinnung von Kraftstoffen 
und anderen Produkten auf Synthesegasbasis unter Ver- 
wendung spezieller, neuer Zeolithkatalysatoren. Abschluss- 
bericht. (Development of process for obtaining fuel and 
other products hee “ya synthetic gas, using special new 
zeolite analysers. Final report). 
718/890-81216/GAR_ 051,261 PC EOS 
INIS-MF-12115 


Versuche zur Schaffung einer Datenstruktur fuer die inelas- 
tische Berechnung von Kriechvorgaengen in thermisch be- 
lasteten Komponenten. Abschlussbericht. (Experiments for 
establishing a data pool for inelastic calculation of creep 
processes in components under thermal stress. Final 


— 
TIB/B90-81207/GAR 051,968 PCE11 
INPE-4753-PRE/1425 

Design of a Digital Model Following Controller of Reaction 


Wheel Torques. 
N90-21093/1/GAR 053,253 PC A02/MF A01 
INPE-4755-PRE/ 1427 


ogy Control Modes for the Mecb Remote Sensing Sat- 


N90-21094/9/GAR 053,254 PC A02/MF A01 
INPE-4797-PRE/1451 
Shade Images of Forested Areas Obtained from LANDSAT 


MSS Data. 
N90-21436/2/GAR 052,571 PC A02/MF A01 
INPE-4844-PRE/1473 


New Water Vapor Masers in the Southern Hemisphere. 
N90-21689/6/GAR 050,525 PC A03/MF AO1 
INPE-4870-PRE/1481 
Resultados Do Projeto Gondwana: Um Exemplo de Corre- 
lacao Geologica Intercontinental Utilizando | Land- 
sat (Results of the Gondwana Project: An Example of Inter- 
continental Geologic Correlation Utilizing Landsat Imagery). 
N90-21437/0/GA' 052,467 PC A03/MF A01 
INPE-4878-NTE/290 


Program of the International Training Course on Remote 

Sensing for African Specialists. 

N90-21435/4/GAR 052,570 PC A03/MF A01 
INPE-4892-PRE/ 1493 


Radon Concentration over the Brazilian Amazon Basin 
During the Wet Season (Belem-Manaus Gte-Able-2B Flight 


of Apri 24, 1987). 
N90-21486/7/GAR 051,542 PC A03/MF AO1 


INPE-4899-PRE/1500 


Avaliacao Do Desempenho DA Classificacao E Estimativa 
DA Proporcao DA Cultura DA Cana-de-Acucar Pelo Proce- 
dimento-inpe, Utilizando Dados Do Landsat (Evaluation of 
Classification Performance and Proportion Estimate of the 

Cane Crop Through Procedure-INPE Utilizing Land- 


sat Data). 
N90-21458/6/GAR 050,467 PC A03/MF A01 
INPE-4902-PRE/ 1503 


Projeto Canasate: Sensoriamento Remoto Aplicado AO Le- 
vantamento DA Cultura Canavieira eres Canasate: 
Remote Sensing Applied to Sugar Cane Cr pape 

PC A IF AO1 


N90-21446/1/GAR 050,465 

INPE-4904-PRE/1505 
Geologia Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
— Remoto (Geology of Espinhaco Meridional, Including 
the Quadrilatero Ferrifero: Integration Through Remote 


Sensing Data). 
N90-21450/3/GAR 052,469 PC A03/MF A01 


INPE-4905-PRE/ 1506 
Caracterizacao de Estruturas Lineares a Partir de Dados de 
Sensoriamento Remote; Serra Do Espinhaco Meridional 
(Mg) (Characterization of Linear ry he “9 Remote 
Sensing Data; Espinhaco Meridional (Mg) Sierr: 
N90-21449/5/GAR 052,468 PC wos/ME A01 
INPE-4906-PRE/1507 
Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de Largura de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estimation of Flu- 


vial Channel Width). 
N90-21463/6/GAR 052,581 PC A03/MF A01 


INPE-4907-PRE/ 1508 


Contribuicao Para O Estudo DA Evolucao de Parte Do Su- 
pergrupo Espinhaco E de Seu Embasamento Atraves DA 

Analise de Fraturamento (Contribution for the Study of the 

Evolution of Part of the Espinhaco Supergroup and Its 

Foundation Thr Fracture Analysis). 

N90-21459/4/GAI 052,471 PC A03/MF A01 


INPE-4909-PRE/ 1510 


Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the Man- 
= Areas of the Rio Piaui (SE) Through Remote Sens- 


NS0-21454/5/GAR 052,577 PC A02/MF A01 
INPE-4911-PRE/1512 
Analysis and Modelling of Spatial Data Proposal of a 


System for CBERS. 
N90-21445/3/GAR 052,573 PC A02/MF A01 


INPE-4918-PRE/1417 
Analise de Parametros de Qualidade de Do Rio Piaui 
(Se), Brasil, Atraves de Dados de Campo E Do Sensor TM/ 
Landsat (Analysis of Water Quality Parameters of the Piaui 
pond (Se), Brazil, Through Field and TM/Landsat Sensor 
ata). 


INPE-5005-PRE/ 1562 


N90-21453/7/GAR 
INPE-4919-RPE/594 

Resistencia Mecanica de Laminados Em Materiais Com- 

eS en Mechanics for Laminated Composite 

N90-21141/8/GAR 051,932 PC A03/MF A01 
INPE-4922-PRE/1519 


Laboratorio Regional de Sensoriamento Remoto (Regional 


Remote Sensing Laboratory). 
N90-21465/1/GAR 052,583 PC A02/MF A01 


INPE-4935-PRE/ 1425 
—— sas — to Sea Water Quality Researches 
Review. 


in Coastal Ri 
N90-21438/8 GAR 052,814 PC A03/MF A01 
INPE-4952-RPE/601 


Numerical Simulation Model for Hydrazine Attitude Control 
Thrusters. Part 1: Model 
N90-21115/2/GAR 


INPE-4956-PRE/ 1533 
Processamento Digital 
mento de Aguas Interiores (Digital Processing of TM/Land- 
sat Data in Monitoring Interior Water). 
N90-21448/7/GAR 052,574 PC A03/MF A01 
INPE-4961-TDL/390 
Fenomenos de Alta Energia Em Explosoes Solares (High 


E Phenomena During Solar Flares). 
N90-21713/4/GAR ee PC A06/MF A01 


050,528 
INPE-4968-PRE/ 1537 
Potencialidade Do USO de Dados de Satelite No Mapea- 
mento de Planicies de Inundacao (Possible Use of Satellite 


Data for Flood Plain M ). 
N90-21462/8/GAR 052,580 PC A03/MF A01 
INPE-4970-PRE/ 1538 


Evolucao Do Sensoriamento Remoto Aplicado Em Vegeta- 
cao E Floresta No INPE (Evolution of Remote Sensing Ap- 
ied to Vegetation and Forest at INPE). 
90-21452/9/GAR 052,576 PC A03/MF A01 


INPE-4974-PRE/1539 


Geracao de Modelos de Grade Triangular Em Ambiente de 
Microcomputador (Generation of Triangular Form Models in 


er Environment). 
052,409 PC A02/MF A01 


a Microcomput 
N90-21447/9/GAR 
ho de Detetores ee mop de 
valuation of Morphological Edge De- 


INPE-4975-PRE/ 1540 
052,582 PC A02/MF A01 


052,492 PC A02/MF A01 


050,921 PC A03/MF A01 


de Dados TM/Landsat No Monitora- 


Avaliacao Do 

Borda (Performance 

tectors). 

N90-21464/4/GAR 
INPE-4979-PRE/ 1544 

Analise Multitemporal de | igitais Do Landsat TM 

NA Deteccao de Areas stetanan Por Magus de 

(Sibine Fusca) NA Cultura de Dende (Elais Guineensis 

jg oe Analysis of LANDSAT/TM Digital | in 

Detection of Areas Affected by Caterpillar (Sibine 

Fusca) Attack in the Dende (Elais Guineensis) Palm Planta- 

N90-21457/8/GAR 052,578 PC A02/MF A01 
INPE-4982-PRE/ 1542 

Monitoramento de Projetos Atraves DA Ana- 

lise Visual/Digital de | Landsat-TM No Ee 4... 

Estado Do Para (Monitoring of Agrocattle-Rai orl inteny 

Through hog Analysis of Landsat- 

South of Para State) 

N90-21442/0/GAR 050,483 PC A03/MF A01 
INPE-4985-PRE/ 1547 


of Quiet Time a A Variation 
(Sq) in H at Eusebio and 
N90-21714/2/GAR 


050,545 mC A A02/' ME A A01 
INPE-4988-PRE/ 1550 


Simulacao Do a meee One Do Satelite SCD-01 Por 
Placas (Space Ly Simulation of the 


SCD-01 Satellite Thrown eee 

N90-21105/3/GAR 258. PC A02/MF A01 
INPE-4990-PRE/ 1555 

Serene Information Based for Crop Area Estima- 


NQ0-21444/6/GAR 050,464 PC A02/MF A01 
INPE-4991-PRE/ 1556 


Suboptimal and Hybrid _ Solution Schemes for 
Orbit Transfer Manoeuvres. 
N90-21054/3/GAR 053,245 PC A03/MF A01 


INPE-4993-PRE/1555 
Monitoring Vegetation of Brazil: Potentialities of Multi-Sen- 
sors Approach. 
N90-21451/1/GAR 052,575 PC A03/MF A01 
INPE-4994-PRE/ 1556 
Estimativa DA Produtividadedo oe Atraves de Radiome- 
tria de — (Wheat Productivity Estimate Through Field 
N90-21460/2/GAR 050,468 PC A03/MF A01 
INPE-4999-PRE/ 1561 
Low Latitude er eee Atomic 
Oxygen Ni 
N90-21494/1/GAR 050,543 PC A03/MF A01 
INPE-5005-PRE/ 1562 


"050,937 PC A03/MF A01 


OR-45 


Board Cross Support 
N90-21268/9/GAR 


October 15, 1990 
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INPE-5006-PRE/ 1563 


peg =] TM Precision: Avancos E Perspectivas (Sub- 
‘ess and Perspective). 
052,579 PC A02/MF A01 


Noo-21461/0/GAR 

21461/0/GAR 

INPE-5016-RPE/610 
Agricultural Yield meee - Sugarcane Based on Agro- 


meteorological. . 
N90-21441/2/GAR 050,463 PC A03/MF A01 
INPE-5017-RPE/611 
Wheat Yield Estimation at the Farm Level Using Landsat 
i ta. 


TM and A leort " 
N90-21439/6/GAR 050,462 PC A03/MF A01 
INPE-5019-RPE/613 


Aerial Phot as an Aid for Agricultural Credit Control. 
N90-21455/2/GAI 050,466 PC A03/MF A01 
INPE-5023-RPE/616 
Introducao AO Processamento Digital de Imagens de Sen- 
sores Remotos Aplicado a Geologia (Introduction of pom 
Image Processing by Remote Sensors Applied to Geol yo 
N90-21456/0/GAR 052,470 0 PC A03/MF A01 


INPE-5024-RPE/617 
Finite Element ithms for Hyperbolic Conservation 
S 


Laws with Forcing Term: 

N90-21595/5/GAR 053,171 PC A04/MF A01 
INPE-5026-PRE/ 1565 

Geobotanical Remote Sensing: A Review. 

N90-21440/4/GAR 052,572 PC A04/MF A01 
INPE-5032-MD/042 

Cobertura E USO DA Terra Atraves de a 

Remoto (Survey of Land Use Through Remote Sensi 

N90-21443/8/GAR 053,337 PC A06/M Mor 


INS-T-486 
Reports from the technical engineers of the Institute for Nu- 


Si 
5£90777863/GAR 053,164 PC A05/MF A01 
INS-783 


Hi Spin symmetry in one and two dimensions, (2). 
besor7 708) GAR 053,151 PC A03/MF A01 
INS-785 


Deeply bound pionic states. 
DE90777709/GAR 


INS-787 


053,152 PC A02/MF A01 


Stopped antiproton production of heavy hypernuclei. 
DE90777710/GAR 053,153 PC A03/MF A01 


INS-788 
i properties of three-dimensional Hubbard-sigma 


De9077771 1/GAR 053,023 PC A03/MF A01 
INS-789 


pa nn of hadrons, quarks and subquark 
90777712/GAR 053,154 “pc A03/MF A01 
INS-791 


Effects of exotic composite bosons in the TRISTAN, SLC 


and LEP region. 

DE90777713/GAR 053,155 PC A03/MF A01 
INS-795 

Spontaneous compactification and structure of gauge 

vacua in six-dimensional gauge theory. 

DE90777714/GAR 053,156 PC A03/MF A01 


INS-796 
Studies of deeply bound pionic states by (d, (sup 2)He) 
pion-transfer reactions at SATURNE. 
DE90777715/GAR 053,157 PC A02/MF A01 


IPPCZ-291 
Solar Flares and Dynamics of Langmuir Waves in Current- 


ing Plasmas. 

N90-21710/0/GAR 050,526 PC A03/MF A01 
IR-199 

Inheritance of Dynamic and Deontic Integrity Constraints or 

Does the Boss Have More Rights. 

PB90-250960/GAR 051,087 PC A03/MF A01 
IR-205 

Relating Denotational and Operational Semantics for Pro- 


with Recursion and Concurrency. 
det Rory vy 051,032 PC A03/MF A01 
on 
S(+ )-trees: An Efficient Structure for the Representation of 
Large Synthetic Pictures. 
PB90-251067/GAR 051,069 PC A03/MF A01 
IRS/DF/MT-90/003 


IRS Tax toe Mail File (TPMF). 
PB90-502600/GAI 

IS-IPRT-4 
— State Mining and Mineral Resources Research Insti- 


Semi-annual report, July 1, 1988-December 31, 1988. 
DE90011720/GAR 052,517 PC AOS/MF A01 
IS-4979 


050,680 CP TO9 


ICP spectral atlas for uranium. 
DE90011717/GAR 


ISBN-0-309-04901-6 
a of Portland 
PB90-255597/GAR 

ISBN-0-309-04904-0 


Wet-Pavement Safety Program: 
PB90-255605/GAR - 


ISBN-0-309-04957-1 
Guide to Earthwork Construction. State-of-the-Art Report 8. 


OR-46 VOL. 90, No. 20 


052,751 PC A07/MF A01 


Cement Concrete Pavements. 
050,869 PC A04/MF A01 


S. 
050,870 PC A04/MF A01 


PB90-247545/GAR 
ISBN-0-643-05070-1 
Sensitivity Studies in a Two-Dimensional Atmospheric 


Tran: Model. 
050,548 PC A03/MF A01 


050,863 PC A06/MF A01 


sport 
N90-21496/6/GAR 
ISBN-0-643-05086-8 


Zones of Feasibility for Retrieval of Surface Pressure from 
Observations of Absorption in the a Band of Oxygen. 
N90-21495/8/GAR 050,573 PC A03/MF A01 


ISBN-0-660-12125-5 


Manual of Nearctic Diptera, vol. 2. 
MIC-90-03200/GAR 052,286 PC E99/MF E01 


ISBN-0-660-13114-5 


Quaternary I 
MIC-90-03256/G. 


ISBN-0-660-13261-3 
ighting ergonomics. 
MIC 90-03817/GAR 

ISBN-0-660-13334-2 


Ergonomics for workplaces with visual display terminals. 
MIC-90-03614/GAR 050,626 PC E07/MF E01 


ISBN-0-660-13358-X 
Beryllium disease: A summary of the occupational health 


concern. 
MIC-90-03624/GAR 052,229 PC E07/MF E01 
ISBN-0-660-13418-7 


Radiofrequency radiation in the workplace. 
MIC-90-03619/GAR 052,245 PC E07/MF E01 


ISBN-0-660-13429-2 


Lingcod Ophiodon elongatus. 
MIC-90-03548/GAR 


ISBN-0-660-13431-4 


Contributions to Canadian paleontology. 
MIC-90-03423/GAR 052,462 PC E17/MF E01 


ISBN-0-660-13448-9 


Health effects of ionizing radiation. 
MIC-90-03615/GAR 052,244 


ISBN-0-660-13449-7 
How to work safely with dangerously reactive liquids and 


solids. 
MIC-90-0361 6/GAR 050,744 PC E07/MF E01 
ISBN-0-660-13469-1 


Index of mining technology projects, 1989. 
MIC-90-03366/GAR 052,531 MF E01 


ISBN-0-660-14371-3 


Canadian mineral deposits not being mined in 1989. 
MIC-90-03340/GAR 052,529 PC E99/MF E01 


ISBN-0-660-55659-6 


Current research, part E: Cordillera and Pacific margin. 
MIC-90-03559/GAR 052,465 PC E17/MF E01 


ISBN-0-660-55660-X 


Current research, part F: Frontier Geoscience Program, cor- 
dilleran and offshore basins, British Columbia. 
MIC-90-03552/GAR 052,464 PC E12/MF E01 


ISBN-0-662-16534-9 


Canadian Environmental Protection a Reporting for the 
domestic substances list. Revised editio’ 
MIC-90-03096/GAR 051, 752 PC E12/MF E01 


ISBN-0-662-16676 


Benefits of wildlife. 
MIC-90-03235/GAR 


ISBN-0-662-16779-1 
Prairie Federal-Provincial Nurserymen’s Meeting: Proceed- 


ings. 
MYC-90-03204/GAR 052,416 PC E07/MF E01 
ISBN-0-662-16813-5 


Sowing and planting es on bitternut hickories on 
former farmland in southern On’ 
MIC-90-03205/GAR 152.417 PC E07/MF E01 


ISBN-0-662-16814-3 
Municipal water rates in Canada, 1986: Current practices 


and prici 
053,198 PC E07/MF E01 


of Canada and Greenland. 
052,460 PC E99/MF E01 


050,639 PC E07/MF E01 


050,501 PC E07/MF E01 


PC E07/MF E01 


052,551 PC E07/MF E01 


prices. 
MIC-90-03098/GAR 

ISBN-0-662-16828-3 
peer Base establishing standards for special services in 


hospitals: Report. 
MIC-90-03504/GAR 051,786 PC E07/MF E01 
ISBN-0-662-16847-X 


Ecological engineering for gold and base metal mining op- 
erations in the Northwest Territories: Final report. 
MIC-90-03268/GAR 051,568 PC E07/MF E01 


ISBN-0-662-16865-8 
Organizational and spatial frameworks for state of the envi- 


ronment reporting. 

MIC-90-03097/GAR 051,753 PC E07/MF E01 
ISBN-0-662-17044-X 

Role of environmental —_ in relation to the Canadian 


Environmental Advisory Counci 
MIC-90-03089/GAR os 1,751 PC E07/MF E01 


ISBN-0-662-17 126-8 


Management of prairie rangeland 
Mic. 30-00502/GAR 


ISBN-0-662-17142-X 


Canadian water quality guidelines for carbofura 
MIC-90-03121/GAR 051,493 PC £07/MF E01 


052,555 PC E07/MF E01 


ISBN-0-662-17 167-5 


Current research ‘89: A synopsis of the 1988-89 research 
pr ram at the National Water Research Institute. 
90-03336/GAR 052,487 PC E07/MF E01 


ISBN-0-662-17268-X 


New information technologies: Innovation and diffusion. 
MIC-90-03232/GAR 051,803 PC E07/MF E01 


ISBN-0-662-17272-8 
Benefits of crop rotation for sustainable agriculture in dry- 


land farming. 
MIC-90-03503/GAR 050,454 PC E07/MF E01 
ISBN-0-662-17397-X 


Aerial application of VirtussR, a nuclear polyhedrosis virus, 
— whitemarked tussock moth larvae in Newfoundland 


1987. 
MIC-90-03317/GAR 052,201 PC E07/MF E01 
ISBN-0-662-17413-5 


Information society: Its human dimension. 
MIC-90-03230/GAR 050,325 PC E07/MF E01 


ISBN-0-662-17414-3 
Canadian dairy industry: Where tradition and technology 


meet. 

MIC-90-03254/GAR 050,481 PC E07/MF E01 
ISBN-0-662-17465-8 

Economic impact analysis of the Salmonid Enhancement 


Program. 

MIC-90-03151/GAR 050,484 PC E12/MF E01 
ISBN-0-662-17501-8 

Trends in sizes of breeding duck populations in western 


Canada, 1955-89. 
MIC-90-03255/GAR 052,552 PC E07/MF E01 
ISBN-0-662-17693-6 


Report on a special investigation into air traffic control serv- 


ices in Canada. 
MIC-90-03546/GAR 053,277 PC E07/MF E01 
ISBN-0-662-56286-0 


Soil landscapes of a Manitoba. 
MIC-90-03443/GAR 052,593 


ISBN-0-662-56330-1 


Wind erosion risk: Manitoba. 
MIC-90-03442/GAR 


ISBN-0-662-56376-X 


Water erosion risk: Manitoba. 
MIC-90-03444/GAR 


ISBN-0-662-56743-9 


St. Lawrence Action Plan: Annual report 1988-8: 
MIC-90-03166/GAR 052,548 PC E07/MF E01 


ISBN-0-662-56971-7 


Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term plan 
MIC-90-03123/GAR 052,547 PC E07/MF E01 


ISBN-0-662-56972-5 


Ice thickness data: Winter, 1985-86. 
MIC-90-03164/GAR 052,584 PC E07/MF E01 


ISBN-0-662-56999-7 


Annual report on financial operations 1987-88 
MIC-90-03170/GAR 053,301 PC E07/MF E01 


ISBN-0-662-57201-7 


Grain corn, public interest: 
changed circumstances. 
MIC-90-03163/GAR 


ISBN-0-662-57205-X 


ENFOR: ENFOR review, 1989. 
MIC-90-03285/GAR 


ISBN-0-662-57246-7 
Maritime Pollution Claims Fund (Canada): Annual report 
1988-89 


MIC-90-03290/GAR 051,702 PC E07/MF E01 
ISBN-0-7008-0390-4 
Battery Seminar (5th) Proceedings. Held in London (Eng- 


land) on April 11, 1989. 
051,217 PC$131.00 


PC E07/MF E01 
052,592 PC E07/MF E01 


052,594 PC E07/MF E01 


Preliminary examination of 
050,419 PC E12/MF E01 


051,290 PC E07/MF E01 


ERATL-90/18/GAR 
ISBN-0-7729-4495-4 


le District fisheries management plan, 1989-2000. 
MIC-90-03439/GAR 050,500 PC E17/MF E01 


ISBN-0-7729-5134-4 
— planning policy statement: Implementation guide- 


MIC-90-09260/GAR 052,553 PC E07/MF E01 
ISBN-0-7729-5910-2 


Biological inventory and evaluation of the Oriskany Sand- 
stone and Woodlands area of natural and scientific interest. 
MIC-90-03551/GAR 052,556 PC E17/MF E01 


ISBN-0-7729-6134-4 


Precambrian geo! 
MIC-90-03580/GA\ 


ISBN-0-7729-6421-1 
Monitoring costs and their implications for direct discharg- 
ers in the Ontario mineral industry: Group B, industrial min- 


erals sector. 
MIC-90-03228/GAR 051,699 PC E12/MF E01 
ISBN-0-7729-6737-7 


Sudbury District fisheries management plan, 1990-2000. 
MIC-90-03243/GAR 050,488 PC E07/MF E01 


: Cassels and Riddell townships. 
052,466 PC E07/MF E01 
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ISBN-0-7729-6808-X 


Evaluation of hydrated lime as an a agent in the 

hot-mix recycling of a badly stripped pa’ 

MIC-90-03537/GAR 050.861 PC PC E07/MF E01 
ISBN-0-8213-1341-X 


Making of Economic Policy in Africa. 
PB90-248840/GAR 


ISBN-0-8213-1410-6 
Value Added Taxation in Developing Countries. 
PB90-248881/GAR 050,685 MF A02 
ap stcnnse ni 


050,681 MF A01 


and Reform of Economic Policy. 


P00. 249968/ GAR 050,686 
ISBN-0-8213-1547-1 


Efficient Allocation of Transfers to the Poor. The Problem 

of Unobserved Household Income. 

PB90-248865/GAR 050,683 MF A01 
ISBN-0-8213-1548-X 

poerenpe e the Determinants of Household Welfare in 


Cote d 
050,684 MF A01 


MF A01 


PB90.246873/GAR 
ISBN-0-8213-1559-5 
Environmental Management in Development. The Evolution 


of Paradigms. 
PB90-249376/GAR 052,560 MF A01 
ISBN-0-8213-1571-4 
Social Dimensions of Adjustment in Sub-Saharan Africa: A 
Poverty Profile for Ghana, 1987-88. 
PB90-248857/GAR 050,682 MF A01 


ISBN-0-8213-1573-0 


Columbia: Social Programs for the Alleviation of Poverty. 
PB90-248832/GAR 050,608 MF A01 


ISBN-0-8213-1599-4 
Science, Education, and Development in Sub-Saharan 


A 

PB90-248824/GAR 050,329 MF A01 
ISBN-0-8213-1602-8 

Long-Term ae rome of Sub-Saharan Africa. 


Volume 1. Coun’ 
PBOO-2493907GAR 050,687 MF A01 
ISBN-0-8213-1603-6 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 050,688 MF A01 
ISBN-0-8213-1604-4 
Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 3. Institutional and Socio-political Issues. 
PB90-249418/GAR 050,689 MF A01 


ISBN-0-8213-1605-2 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 4. Proceedings of a Workshop on Regional Integra- 


ing Countries: Past Perform- 
olicy Issues. 
050,443 MF A01 


tion and ation. 
050,690 MF A01 
Plan and — of the NHANES | Epidemiologic Follow- 
ISBN-0-8406-0393-2 
tional Mortality Data. 
Questionnaires from the National Health Interview Survey, 
980-84. 
Glossary of motor vehicle body repairing 
Rocky-North oo Integrated Resource Plan: 
ISBN-0-86499-651-9 
ISBN-0-88936-563-6 
ISBN-0-89629-080-8 
PB90-250259/GAR 
Household Resource Allocation, and Nutrition in the Philip- 
Horticultural of Devel 
ISBN-0-920522-61-0 
051,294 MF E01 
ISBN-0-934213-25-9 


Cooper: 
PB90-249426/GAR 
up Study, 1982-84. 
051,772 PC A08/MF A01 
Proceedings of the Workshop on Needs and Resources for 
PB90-245002/GAR 
1 5 
PB90-245028/GAR 051,771 PC A10/MF A02 
MIC-90-03332/GAR 053,317 
Annual review 1986-8 
052,557 PC E07/MF E01 
Methods for producing liquid hydrocarbons fr 
Basic sen: methods for food evaluation. 
Effects of cane Production on Food Security, Health, 
ISBN-0-89629-081-6 
Pis90-250242/GAR 050,444 MF A01 
ances, Future Prospects, and 
World oil market projections, 1990-2005. 
of Com 


ISBN-0-8406-0366-5 
PB90-246687/GAR 
Occupa' 
052,231 PC A04/MF A01 
ISBN-0-8406-0423-8 
ISBN-0-55048-036-7 
and painting. 
PC E12/ F E01 
ISBN-0-86499-561-X 
MIC-90-03751/GAR 
‘om coal. 
MIC-90-03612/GAR 051,293 PC E E07/MF E01 
sory 
MIC-90-03221/GAR 050,509 MF E01 
and Nutrition in Kenya: A Longitudinal A\ 
050,445 MF A01 
Effects of —— Commercialization on Land Tenure, 
ISBN-0-89629-083-2 
PB90-250234/GAR 
MIC-90-03744/GAR 
Directory 
Obtaining Federal 


Software: A Practical Approach to 
-Developed Computer Programs. 


PB90-155516/GAR 
ISBN-1-85184-075-3 


Under-Utilisation of Women in the Labour Mi 
PB90-248667/GAR 050,315 be £00/MF E09 


ISBN-1-85184-077-X 


Job-Sharing in the National Health Service. 
PB90-2: /GAR 050,316 PC E09/MF E09 


ISBN-1-85184-089-3 
Defining Managerial Skills. 
PB90-248675/GAR 

ISBN-1-85184-093-1 
Retaining Women Employees: Measures to Counteract 


Labour Shortage. 

PB90-248758/GAR 050,317 PC E05/MF E05 
ISBN-2-550-17945-5 

Quebec’s aeet resources and industry: Statistical informa- 


tion, 1986-87. 
MIC-90-03677/GAR 052,423 PC E07/MF E01 
ISBN-2-550-19007-06 


CAP: A new environmental —- 
MIC-90-03087/GAR 1,750 PC E07/MF E01 


ISBN 3-88135-201-5 


Foerderschwerpunkt zum Treibhauseffekt. (Research pro- 
motion focus on the greenhouse effect). 
DE90785176/GAR 050,558 PC A03/MF A01 


ISBN 3-89254-073-X 


Comino methods for a mathematical-statistical 
Se of dietary intakes of contaminants - RESY 


and ROSY. 
DE90784886/GAR 052,187 PC A03/MF A01 
ISBN 3-9801741-2-3 


Entwicklung von Verfahren zur Gewinnung von Kraftstoffen 
und anderen Produkten auf is unter Ver- 
wendung spezieller, neuer Zeolithkatalysatoren. Abschiuss- 
bericht. L (Development of process for obtaining fuel and 
other on synthetic gas, using special new 
zeolite hp nha = inal report). 

7in/500-S1216/GAR 051,261 PC E09 

ISBN 82-410-0058-8 
Case study on optimal water management of small catch- 


ments. Aaros river in Norway. 
DE90791371/GAR 052,545 PC A03/MF A01 
ISBN 87-88660-84-2 


Oekonomisk optimeret solvarme-brugsvandsaniaeg. (Eco- 
nomically optimated solar heated domestic water system). 
DE90791352/GAR 051,378 PC A05/MF A01 


ISBN-90-369-1059-5 


051,028 PC$59.00/MF$59.00 


050,311 PC E05/MF E05 


Ripening. 
052,595 PC A03/MF At 


Land Subsidence and Soil 
PB90-249145/GAR 
ISBN 90-370-0027-4 


lhoopsystemen. (Stockpile —— 
Desoresh 85/GAR 051,287 PC A06/MF A01 
ISBN-90-370-0037-1 


Int ited Dynamic Model of a Flexible Wind Turbine. 
PB90-253907/GAR 051,336 PC A06/MF A01 


ISBN-90-370-0039-8 
a Control Systems for Passive Solar Buildings. Overall 


leport. 
PB90-253899/GAR 050,642 PC A05/MF A01 
ISBN-90-370-0041X 
SS a Re a 


mbly. 
PBOO254 174/GAR 051,820 PC A13/MF A02 
ISBN-90-6275-451-1 
Aggregate Interlock and Dowel Action under Monotonic and 


PB90-2460617GAR 052,828 PC A09/MF A02 
ISBN-90-6814-515-0 


Diaphragm Effect of Trapezoidal 
Experimental Research into the | 
tion. 


PB90-249327/GAR 051,966 PC A06/MF A01 
ISBN-90-72015-17-7 


Continuous Recovery of Bioproducts by Adsorption. 
PB90-249202/GAR 052,167 PC A08/MF A01 


ISBN-90-9002605-3 


Ferromagnetic Resonance Studies and Magnetization 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 PC A08/MF A01 


ISBN-90-9002844-7 
Time-Dependent Shear Transfer in Cracked Reinforced 


Concrete. 
PB90-248279/GAR 050,857 PC A09/MF A02 
ISBN-90-9002928-1 


3D Wave Field Extrapolation i wee Te 
PB90-252669/GAR BC AGUME /MF A01 


ISBN-90-9003366-1 
Bayesian Estimation for Decision-Directed Stochastic Con- 
trol. 
PB90-253568/GAR 051,059 PC A07/MF A01 
ISBN-91-576-3971-X 


Quantity, Poemaattion one and Nutrient Dynamics of Litterfall 
in Some Forest Stands at er ve Southern Sweden. 
PB90-252958/GAR 052,428 PC A03/MF A01 


ISBN-91-576-4174-9 
Matrix Growth Model of the Swedish Forest. 


Profiled Steel Sheets: 
jluence of Force Applica- 


JA-6336 


PB90-256165/GAR 052,433 PC A03/MF A01 
ISBN-91-576-4200-1 


Gaser och Damm i Fjaederfaestallar (Gases and Dust in 

Poultry Houses). 

PB90-252966/GAR 051,441 PC AO5/MF A01 
ISBN-91-7848-212-7 


Inverkan Betongs Frostbestaendighet 
Coment Composiion on the Salt-Frost Re- 


050,860 PC A03/MF A01 


(Importance of Cement 
sistance of ). 
PB90-252941/GAR 


ISBN-951-22-0165-8 


tions of Ship-ice Contact: Results from 
Tests Series Onboard IB SAMPO, Winter 1989. 
PB90-249962/GAR 052,796 PC A16/MF A02 


ISBN-951-22-0176-3 


Ice Impact Model Tests for Three Bow Forms of a Vessel. 
Volume 1. Short Analysis of the Test Results. 
PB90-249954/GAR 052,795 PC A08/MF A01 


ISBN-95 1-22-0185-2 
Assessment of the Thermodynamic Properties of Arsenic- 
Copper Alloys. 
PB90-250002/GAR 052,028 PC A03/MF A01 
ISBN-95 1-22-0186-0 


Resolvent Conditions and ee Estimates. 
PB90-255811/GAR 052,072 PC A03/MF A01 
ISBN-951-22-0200-X 


Thermodynamic Analysis of the System Iron-Lead-Zinc. 
PB90-250010/GAR 052,029 PC A03/MF A01 


ISBN-951-22-0202-6 


Results from Tests on Extrusion of Crushed Ice 
PBS90-249970/GAR 052,816 PC A A05S/MF A01 


ISBN-951-22-0211-5 
Also the henge net yt Mixed Sensitivity (1) -Minimization 
a Rational 


Problem Has 
PB90-255829/GAR de 060 PC A03/MF A01 
ISBN-95 1-22-0218-2 


gpg Rule-Based and Procedural Programming in the 


xc and XE ae ——— 
PB90-255886/GAR 1,048 PC A0S/MF A01 


ISBN-951-22-0241-7 


Note on a Non-Linear Eigenvalue Problem. 
PB90-255837/GAR 052,073 “PC A03/MF A01 


ISBN-95 1-22-0250-6 


Waveform Relaxation for Multibody Dynamics. 
PB90-255845/GAR 052,074 PC A03/MF A01 


a em 


Manufacture Electrodes and L 
PB90-2551 36/GAR 051, 


ISBN-951-697-300-0 


Transformation and 
Particulate Pollutants 
N90-21478/4/GAR 


ISBN-951-697-304-3 


Observations of Atmospheric Electricity, 1 

N90-21499/0/GAR 050,575 PC A04/MF A01 
ISBN-951-754-832-X 

Suomalainen Kulj ja sen Mahdollisuu- 

det Yhdentyvaessae oe (Finnish Automotive and 

Related Industry: State-of-the-Art-Report). 

PB90-249988/GAR 050,691 PC A06 


ISI/RR-89-242 


Rhetorical Structure Theory and Text Analysis. 
AD-A222 655/3/GAR 050,580 PC A04/MF A01 


ISL-CO-217/89 
ae Simulation of Laser-induced Plasmas with a Par- 


PBS0-250309/GAR 052,975 PC E06/MF E06 
ISL-CO-234/89 
Investigation of Pulsed Laser Target Interaction Processes 


High-Speed _— ic Techniques. 
P90 250817/GAl 053,177 PC E05S/MF E05 
ISWS/CIR-173/90 


y eC A03/MF A01 


fey he Airborne Gaseous and 
During Transport over the Baltic Sea. 
051,438 PC A03/MF A01 


Time Distribution of Heavy Rainstorms in 
PB90-253253/GAR 050,563 
IWECO-5167118-88-1 


Illinois. 
PC A03/MF A01 


Maintenance Orientation Phase. 
PB90-253915/GAR 052,802 PC A04/MF A01 
IWECO-5167124-89-1 


Maintenance Management: Process Parameters and Sen- 


sors. 
PB90-253923/GAR 052,803 PC A04/MF A01 
JA-6189 
of the SMI and the Diagonally Loaded SMI 
iterference. 


with Weak Ini ’ 
AD-A222 639/7/GAR 050,925 PC A02/MF A01 
JA-6311 


—— Oxides as Imaging Materials for 193-nm Excimer 


AD.A222 743/7/GAR 051,194 PC A02/MF A01 
JA-6336 


, _ Four-Channel, 128-Sample, 40-Ms/s 
T Correlator. 
AD- 649/6/GAR 051,112 PC A02/MF A01 
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JA-6345 
Limits Imposed by Spatial Hole Burning on the Single-Mode 


ABADeD DO/S/GAR a 


vities. 
052,912 PC A01/MF A01 
gy oreo 


on operation, utilization and technical devel- 
of research reactors and hot laboratory. From April 


P1988 to March 31, 1989. 
bE90777748/GAR 052,715 PC A09/MF A01 
JAERI-M-89-160 


—_= operation and technical development, 3. Fiscal 1986 


DE90777716/GAR 052,712 PC A13/MF A01 
JAERI-M-89-179 
Analytical _ for PHEBUS experiment 215R by FRAP-T4 


calculation 

DEB077790/GAR 052,774 PC A03/MF A01 
JAERI-M-89-185 

pow Bd the uranium enrichment technology of chemical 


DE90777746/GAR 052,630 PC A03/MF A01 
JAERI-M-89- 186 


Post irradiation examinations of a mixed 
carbide fuels irradiated at medium linear power rat 
DE90777737/GAR 052,752 PC ‘A06/MF A01 


JAERI-M-89-187 
SATCAP-B: a program for ars hydraulic design of 


‘Saturated Temperature 
DE90777738/GAR 052,714 PC A04/MF A01 
JAERI-M-89-188 


Basic — of pyrometalilurgical reprocessing of transur- 


anium fuels. 
DE90777747/GAR 052,754 PC A03/MF A01 
JAERI-M-89-190 
Current status of uncertainty analysis methods for computer 


DE90777717/GAR 051,013 PC AQ4/MF A01 
JAERI-M-89-192 


Progress report on research of high-level waste 
management for hoped od April 1988 to March 1989. 
DE90777740/GAR 051,536 PC A05S/MF A01 


JAERI-M-89-193 


Analysis of ICRF heating and current drive in ITER. 
DE90777749/GAR 052,627 PC A03/MF A01 


JAERI-M-89-194 
Characteristic tests of medium-enriched uranium fuel core 


in JRR-2. 
DE90777718/GAR 052,771 PC A03/MF A01 
JAERI-M-89-195 
—— of plant dynamics analysis code for HTTR 


‘AS a 
DE90777719/GAR 052,713 PC A05/MF A01 
JAERI-M-89-196 

G(E) functions (spectrum-dose conversion operator) of 
3”phi spherical Nal(TI) scintillation detector for estimating 


effective dose equivalent 
DE90777733/GAR 052,644 PC A03/MF A01 
JAERI-M-89-197 


Sprout inhibition and change in organic components of 


= tato by gamma-irradiation. 
90777721/GAR 050,507 PC A03/MF A01 


JAERI-M-89-198 
Evaluation of effective delayed neutron fraction and prompt 
neutron lifetime for High Temperature Engineering Test Re- 


actor (HTTR). 
DE90777720/GAR 052,772 PC A03/MF A01 
JAERI-M-89-199 


Analysis of effect of variation of gas size in buckled clad- 
on temperature and heat flux distribution of fuel rod. 
DE90777739/GAR 052,753 PC A03/MF A01 


JAERI-M-89-200 
Waterproof effect of plastic coating on radioactive waste 


solids. 
DE90777750/GAR 052,684 PC A03/MF A01 
JAERI-M-89-201 


JAERI contribution to the second NEACRP benchmark cal- 
culation on — Light Water Reactor lattices. 
DE90777734/ 052,773 PC A08/MF A01 


JAERI-M-89-202 
Preliminary design of test facilities for tritium breeding blan- 
ket development, (1). 
DE90777741/GAR 052,626 PC A06/MF A01 
JAERI-M-89-203 


Studies on radiation resistance of fiber reinforced god 

composites featured by easiness of aoe ° . Me- 

chanical properties of high radiation resistant FRP. 

DE90777751/GAR 051,980 PC A03/MF A01 
JAERI-M-89-205 


Development of the remote-controlied electrical resistance 


measurement apparatus. 

DE90777742/GAR 052,019 PC A0S/MF A01 
JAERI-M-89-207 

Irradiation effect of transistor by Co-60 gamma —s and 

electron beams. Effects of exposure rate and temperature. 

DE90777752/GAR 051,187 PC A07/MF A01 
JAERI-M-89-208 


Conceptual design of SPWR, a PWR with enhanced pas- 
sive safety. 
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DE90777753/GAR 
me incon 
Si marfe phenomena 
DE W77743/ CAR 
JAERI-M-89-210 


Creep curve formularization by constant stress creep tests. 

DE90777754/GAR 52,020 PC A04/MF A01 
JAERI-M-89-211 

Studies on diffusion of (137)Cs in cement mortal 

DE90777744/GAR 052,683 
JAERI-M-89-216 

Experimental study on the critical heat flux in a varying ac- 

celeration field, (2). The measurement of critical heat flux 

under varyi acceleration field, 1. 

DE90777755/GAR 052,636 PC A03/MF A01 
JAERI-M-89-217 

Model of L-H transition. 

DE90777756/GAR 
JAERI-M-89-218 

Task planning systems with natural langua: 

DE90777757/GAR 052,717 
JAERI-M-89-219 

Dynamics analysis of robot manipulator. Computer simula- 

tion for two-linkage mechanism. 

DE90777758/GAI 051,850 PC A03/MF A01 
JC-2053-A 


Studies of ECCM Improvements for Frequency-Hopping 


CPFSK Systems. 
AD-A222 995/3/GAR 051,092 PC A07/MF A01 
JCP-4406 


Compact Finite Volume Methods for the Diffusion Equation. 
N90-21568/2/GAR 052,059 PC A03/MF A01 


JITA-TR-177 
Human Life and Sensing Technology for the Twenty-First 


Century. 

PB90-215492/GAR 050,616 PC E10/MF E10 
JPL-D-6846 

Direct conversion technology. Annual summary report CY 

1989: Energy Conversion and Utilization Technologies Pro- 

ram. 

Be90010057/GAR 051,317 PC A04/MF A01 
JPL-D-6847 

Spray ie modeling and evaluation. Annual summa- 


ty report CY 1 
BEsp010058/GAR 050,894 PC A07/MF A01 
JSR-89-151 


Effects of Small-Scale Heterogeneities on Regional Propa- 


ation. 
RD-az22 810/4/GAR 052,436 PC A03/MF A01 
K/QT-214 
Effects on vapor pressure and heat of vaporization of 
adding the liquid coolant C816 to the evaporative coolant 


R-114. 
DE90010894/GAR 052,750 PC A03/MF A01 


K/QT-222 
Demonstration of noble gas collection using the cryogenic 


techni 
051,519 PC A03/MF A01 


052,716 PC A15/MF A01 


JT-60. 
052,973 PC A03/MF A01 


PC A ‘A03/MF A01 


052,974 PC A03/MF A01 


interface. 
A04/MF A01 


ique 
DE90010895/GAR 

K/QT-238 
Evaluation of improvement concepts for a prototype polaro- 


raphic vent monitor used for trace uranium detection. 
E90010892/GAR 051,518 PC A03/MF A01 
K/TR-90/1 
Binder with base of aqueous solution of alkaline silicates, 
how to obtain it and its applications. 
DE90011044/GAR 051,868 PC A03/MF A01 
KBQ-FR-1 


ya ante -Fuel/Combustion-Chamber-Liner Materials 


N90-21 16577 

N90-21 165, 7/GAR 051,295 PC A11/MF A02 
KCP-613-4215 

IPPEX: An automated planning system for dimensional in- 


spection. 

DE90010849/GAR 051,816 PC A03/MF A01 
KCP-6 13-4232 

Hidden responsibilities of the experimentalist 

DE90010595/GAR 051,837 PC A03/MF A01 
KCP-613-4258 

Development of an improved GTA weld temperature moni- 


tor fixture. 

DE90011714/GAR 051,830 PC A03/MF A01 
KEK-88-12 

Proceedings of the summer 

DE90001080/GAR 
KEK-89-7 

Proceedings of workshop on K-decay experi 

DE90777890/GAR 053, 167 ay At /MF A01 
KEK-89-12 

Proceedings of the workshop on the experiments by polar- 

ized proton and electron beams. 

DE90777829/GAR 053,161 PC A11/MF A01 


KEK-89-15 
Tests for cold fusion in electrochemically deuterized palladi- 


um. 
DE90777759/GAR 053,158 PC A03/MF A01 
KEK-89-17 


_— of the workshop on asymmetric B factory at 


on superstrings. 
053,051 PC A15/MF A01 


DE90777869/GAR 
KFK-PEF-60 


Nachkommenschaftspruefung von Fichtenbestaenden des 
Schwarzwaldes (Herkunftsgebiete 840 08 und 840 09) mit 
den Zielen: 1. Verbesserung der Immissionstoleranz. 2. Er- 
haltung der Genressourcen geschaedigter Hochlagenbes- 
taende (’Genbank’). (Progeny test of Norway Spruce stands 
in the Black Forest (areas of in 840 08 and 840 09) 
aiming at: 1. Improvement of immission tolerance. 2. Con- 
servation of genetic resources of damaged stands in high 


altitudes (Gene Bank’). 
052,413 PC A05/MF A01 


053,162 PC A12/MF A01 


DE90792554/GAR 
KFK-4637 


Untersuchung der Effekte von Fe-Dotierung im Hochtem- 

peratursupraleiter GdBa sub 2 Cu sub 3 O sub z . (Investi- 

— of the effects of iron a: in the ao ‘temperature 
conductor GdBa sub 2 Cu sub 3 O sub z ) 

Ti /B90-81214/GAR 053, 030 PCEN 


KFK-4649 


Morphologische und biochemische Untersuchungen zur 
poog | von Quarz auf Rinderalveolarmakrophagen und 
deren Organellen. (Morphological and biochemical investi- 
_— into the effects of quartz on bovine alveolar macro- 
ges (BAM) and their organelles). 
00700515/GAR 052,274 PC A07/MF A01 


KFK-4665 


Untersuchung des Amorphisierungsprozesses durch lonen- 
implantation in den Systemen Mn-Al und Ni-Al. (Investiga- 
tion of the amorphization process by ion implantation in the 


alloy systems Mn-Al and Ni-Al). 
TIB/B90-81191/GAR 052,035 PCE11 


KFK-4675 


Niveauschema von (176) Lu und dessen Bedeutung in der 
s-Prozess Nukleosynthese. (Level scheme of (176) Lu and 
its importance for s- _ nucleosynthesis). 
TIB/B90-81206/GA 053,191 PC E14 


KFK-4703 


Strukturmechanische Untersuchungen am 12% Cr-Stahl X 
18CrMoVNb 12 1 (1.4914) im fluessigen Pb-17Li-Eutekti- 
kum. (Structural mechanical studies on the 12% Cr-steel X 
18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eutecticum). 

TIB/B90-81203/GAR 051,967 PCE15 


KI-RR89-013 


Evaluation of Correlations between Meteorological Meas- 
urements and Observations of Lightning Activity Using Arti- 


ficial Neural Systems. 
AD-A222 659/5/GAR 050,551 PC A03/MF A01 
KURRI-TR-327 


Proceedings of the workshop on the cooling of high-per- 


formance reactors. 
DE90777871/GAR 052,718 PC A08/MF A01 
L-16586 


Discrete-Vortex Model for the Symmetric-Vortex Flow on 


Cones. 

N90-20946/1/GAR 050,339 PC A03/MF A01 
L-16602 

la Controls-Structures Interaction Technology 


N90-21062/6/GAR 053,206 PC A23/MF A03 
L-16652 


Stereopsis Cueing Effects on Hover-in-Turbulence Perform- 
ance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 PC A04/MF A01 


L-16727 


Time-Accurate Adaptive Grid Method and the Numerical 
Simulation of a Shock-Vortex Interaction. 
N90-21524/5/GAR 052,058 PC A03/MF A01 


L-16736 


Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade igns for a Utility-Class Helicopter. 
N90-20974/3/GA\ 050,396 PC A0S/MF A01 


L-16738 
Simplified Model for Solar Cosmic Ray Exposure in Manned 


Earth Orbital Flights. 
N90-21715/9/GAR 053,241 PC A03/MF A01 
L-16740 


Joint University Program for Air Transportation Research, 


1988-1989. 
N90-20921/4/GAR 050,403 PC A10/MF A02 
LA-UR-90-753 


Safe venting of hydrogen. 
DE90008964/GAR 


LA-UR-90-771 


Graph Structure Model. 
DE90008945/GAR 


LA-UR-90-1123 
Particle energization. 
DE90010565/GAR 

LA-UR-90-1125 
Development of free-electron lasers for xuv projection li- 


Des00T05 
DE90010566/GAR 052,926 PC A03/MF A01 
LA-UR-90-1142 


Radiation effects concerns at a spallation source. 
DE90010567/GAR 053,089 PC A03/MF A01 


LA-UR-90-1196 


Elemental relationships in rock varnish as seen with SEM/ 
EDX elemental line profiling. 


051,395 PC A03/MF A01 


050,999 PC A02/MF A01 


050,517 PC A03/MF A01 
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DE90010568/GAR 
LA-UR-90-1197 


SEM analysis of rock varnish chemistry for cation-ratio 
dating: An examination of electron beam penetration 


dep 
DE90010569/GAR 052,453 PC A03/MF A01 
LA-UR-90-1198 


Barium concentration in rock varnish: Implications for cali- 
brated rock varnish dating curves. 
DE90010570/GAR 052,454 PC A03/MF A01 


LA-UR-90-1247 


New BEDLAM. 
DE90010572/GAR 


LA-UR-90-1251 
In situ moisture monitoring system for a solid low-level ra- 
dioactive disposal pit at Los Alamos National Laboratory, 


Technical Area 54, Area G 
051,510 PC A02/MF A01 


052,452 PC A03/MF A01 


053,090 PC A03/MF A01 


DE90010573/GAR 
LA-UR-90-1275 


Droplet shattering, vaporization and recondensation in 
cloud clearing with long pulse infrared chemical lasers. 
DE90010584/GAR 050,579 PC A02/MF A01 


LA-UR-90-1303 


Neutron-chamber detectors and yee 
DE90010586/GAR 052,641 PC A03/MF A01 


LA-UR-90-1310 


Ta and Nb reinforced MoSi2. Revision 1.076. 
DE90010596/GAR 051,917 PC A02/MF A01 


LA-UR-90-1313 
Transverse- and zero-field (mu)SR (muon-spin-rotation) in- 
vestigation of magnetism and superconductivity in Y(1- 


x)Pr(x)Ba2Cu307. 
DE90010597/GAR 053,006 PC A02/MF A01 
LA-UR-90-1329 


Health and safety guide for inorganic compounds and 
metals used in the fabrication of superconductive alloys. 
DE90010598/GAR 51,450 PC AOS 


LA-UR-90-1332 


Numerical simulations of the mountain iron tracer data. 
DE90009749/GAR 051,398 PC A02/MF A01 


LA-UR-90-1333 


Interaction of objects in manufacturing process simulation. 
DE90010599/GAR 051,815 PC A02/MF A01 


LA-UR-90-1338 


Destruction of ae components in supercritical water. 
DE90010600/GA\ 051,555 PC A03/MF A01 


LA-UR-90-1354 


Molecular crystals and localized vibrational states. 
DE90010602/GAR 50,798 PC A03/MF A01 


LA-UR-90-1368 
Mechanical properties of Cu/TiB2 multilayer structures. 
DE90010608/GAR 051,973 PC A02/MF A01 
LA-UR-90-1372 
Applications of gamma-ray spectrometry in the quantitative 
nondestructive assay of special nuclear materials. 
DE90010609/GAR 052,748 PC A03/MF A01 


LA-UR-90-1374 
Forced convection film boiling drag and heat transfer of a 


wedge. 
DE90010611/GAR 052,890 PC A02 
LA-UR-90-1402 


Changes in Fe site occupancy and (Tc) in YBa2(Cu(1- 

x)Fe(x))3O(y) Ler processing. 

DE90010614/GAR 053,007 PC A02/MF A01 
LA-UR-90-1433 


Realistic warhead and blast shield testing of chemical 
energy tandem warhead systems for advanced antitank 


missiles. 

DE90010615/GAR 052,839 PC A03/MF A01 
LA-UR-90-1434 

Low-cost infrared telemetry system for kilohertz-bandwidth 


data acquisition. 
DE90010616/GAR 050,933 PC A02/MF A01 
LA-UR-90-1438 


Expert systems for flow cytometry data analysis: A prelimi- 


nary report. 

DE90010619/GAR 052,133 PC A02/MF A01 
LA-11625-MS 

Electron stopping powers of some elements and com- 

pounds from 0 to 10,000 eV: A compilation. 

DE90010675/GAR 053,099 PC A03/MF A01 
LA-11629-T 

Gas production and behavior in the coolant of the SP-100 


Space Nuclear Power System. 
DES0010674/GAR 052,647 PC A14/MF A01 


LA-11641-MS 
State of an adiabatic expanding and condensing vapor or 
slow, medium, and fast explosions into a vacuum. 
DE90010815/GAR 052,893 PC A04/MF A01 
LA-11743-MS 
Exchange ratios for singlet boost-phase defe: 
DE90010263/GAR 052,297 BC (A03/ MF A01 
LA-11762-MS 
Encoding of the Burgess metal electrical resistivity model 


into SESAME format and its adaptation to the metal nickel. 
DE90010816/GAR 052,013 PC A03/MF A01 


LA-11765-MS 


Economics of nonrenewable energy resources. 
DE90010261/GAR 051,341 PC A03/MF A01 


LA-11776-MS 
Onboard detection of intrinsic Ly(alpha) radiation from a 


neutral icle beam. 
DE90010341/GAR 052,298 PC A03/MF A01 
LA-11807 


Gamma-ray and neutron leakage spectra calculated for un- 


shieled reactors. 
DE90010199/GAR 052,759 PC A03/MF A01 
LA-11808-C 


US-Japan workshop on field-reversed configurations with 
steady-state high-temperature fusion plasmas and the 11th 
US-Japan workshop on compact toroids. 

DE90010253/GAR 052,945 PC A11/MF A02 


LA-11809-MS 
Los Alamos Critical Experiments Facility 1989 program 


review. 

DE90008213/GAR 052,757 PC A03/MF A01 
LA-11815-MS 

Characterization of solid state bonding between Coors AD- 


999 alumina and niobium. 
DE90010653/GAR 051,918 PC A03/MF A01 
LA-11838-PR 


Accelerator Technology Division annual report, FY 1989. 
DE90011307/GAR 053,141 PC A07/MF A01 


LAIR-90-97 


Combined Primate Transport and Restraint Device. 
AD-A223 183/5/GAR 050,480 PC A03/MF A01 


LAIR-451 
Neuroendocrine Responses to Hypertonic Saline/Dextran 


Resuscitation. 
AD-A223 184/3/GAR 052,121 PC A03/MF A01 
LBL-28489 


Fatigue crack propagation in austenitic stainless steels at 


cryogenic temperatures. 
DE90011597/GAR 051,963 PC A06/MF A01 
LBL-28606 


High resolution photoelectron jaca of metal clus- 


ters and high temperature 
DE90011598/GAR “052,018 PC A10/MF A01 
LBL-28672 


Two-photon physics. 

DE90011216/GAR 
LBL-28686 

Emittance change due to a wire grid. 

DE90011590/GAR 053,150 PC A02/MF A01 
LBL-28700 

Evaluation of SSC cable produced for ~_ ae dipole pro- 


= during 1989 and through February, 1 
E90010648/GAR 053,096 $e ‘A02/MF A01 


LBL-28712 


Comparison of analytical approaches for wellbore heat 
transmission in layered formations. 
DE90011222/GAR 052,516 PC A04/MF A01 


LBL-28736 


Elastic scattering and total cross sections. 
DE90011217/GAR 053, 139° PC A02/MF A01 


LBL-28753 


Fermion loops in the effective potential of N = 1 supergra- 
ity, with application to no-scale models. 
DE90011215/GAR 053,137 PC A03 


LBL-28836 
Measurements of 1/f noise in A-Si:H pin diodes and thin- 


film-transistors. 
051,185 PC A02/MF A01 


053,138 PC A03/MF A01 


DE90011218/GAR 
LBL-28839 
Efficient subroutine for simulating undulator radiation in ray 


tracing program. 
DE90011223/GAR 053,140 PC A02/MF A01 
LBL-28863 


Effect of Cu(sup 2+ ) ae agent moments on the supercon- 
ductivity of YBa2Cu307: The origin of the “linear term” in 
the specific heat; The volume fraction of superconductivity. 

DE90011214/GAR 053,018 PC A03/MF A01 


LBL-28885 


Fabrication of a high T(sub c) —eaee bolometer. 
DE90011306/GAR 1,130 PC A02/MF A01 


LDA-90-13125 
Soviet Banking Industry: Blueprint for Change. A Reference 


Aid. 
PB90-928105/GAR 050,673 Standing Order 
LIDS-P-1978 
Effects of Organizational Structure on Performance: Experi- 


mental Results. 

AD-A222 871/6/GAR 052,078 PC A03/MF A01 
LIDS-TH-1976 

Effect of Na ga Structure on Performance of Deci- 


sion Maki ‘eams. 
AD-A223 160/3/GAR 050,308 PC A10/MF A02 


LINO-1990-1 
Onderzoek naar het Degauss Gedrag van de AFBU-Mag- 
neet B401 en de ESC-Magneten M1 and M4 met Behuilp 


van het Simulatiepr ramma ‘PSPICE’ (Investigation of the 
Application in ‘PSPICE’ of the Jiles-Atherton Model for Non- 


MEMO-COSOR-89-30 


Linear Magnetic Materials in Order to Predict the Degauss- 


7 of Magnets). 
PB90-251828/GAR 051,169 PC A03/MF A01 
LIS-80 


Experimentelle Untersuchungen der LIS zur Aufklaerung 
moeglicher Ursachen der neuartigen Waldschaeden. (Ex- 
perimental studies by LIS for the purpose of investigating 
the possible causes of the recent forest decline). 

DE90785003/GAR 052,412 PC A10/MF A01 


LIS-89 


Analyse der raeumlichen Repraesentativitaet automatischer 
Messnetze der Luftqualitaet. (Analysis of the spatial repre- 


sentativity of automatic air quality monitoring networks) 


S). 
DE90785034/GAR 051,426 PC AOS 
LMF-121 


Inhalation Toxicology Research Institute annual report, Oc- 
tober 1, 1987-September 30, 1988. 
DE90010185/GAR 052,238 PC A99/MF A04 
LMF-126 


Inhalation Toxicology Research Institute annual report, Oc- 
tober 1, 1988-September 30, 1989. 
DE90010255/GAR 052,239 PC A13/MF A02 


LMI-DI901R1 
Better Housing Now: Public-Private Venture Housing at Big 


Bend National Park, Texas. 
AD-A222 644/7/GAR 053,331 PC A04/MF A01 
LN-232/90 


Die Lysimeteranlage des Oesterreichischen Forschungs- 
zentrums (Lysimeters of the Austrian Research 


Centre Seibersdorf). 
PB90-251059/GAR 051,544 PC E05/MF E05 
LRC-90-13 


———— on high power ICH antenna —-. for high 
density tokamaks. Summary and recommendat 
DE90010519/GAR 052,613 PC "A02/MF A01 


LSMS/WP-70 


Efficient Allocation of Transfers to the Poor. The Problem 
of Unobserved Household Income. 
PB90-248865/GAR 050,683 MF A01 


LSMS/WP-71 
Investigating the Determinants of Household Welfare in 


Cote d'ivoire. 
PB90-248873/GAR 050,684 MF A01 
M-96 


Ice Impact Model Tests for Three Bow Forms of a Vessel. 
Volume 1. Short Analysis of the Test Results. 
PB90-249954/GAR 052,795 PC A08/MF A01 


M-97 


Full Scale Observations of Ship-ice Contact: Results from 
Tests Series Onboard IB SAMPO, Winter 1989. 
PB90-249962/GAR 052,796 PC A16/MF A02 


M-98 


Results from Tests on Extrusion of Crushed Ice 
PB90-249970/GAR 052,816 PC A A05/MF A01 


M-601 


About the Development of Parallel Algorithms for the Solu- 
tion of Nonlinear Boundary Value Problems. 
PB90-247891/GAR 052,060 PC A03/MF A01 


M-627 
Remarks on Optimizing Production Cycle Times for 


Some 
CFRTP Products. 

PB90-249129/GAR 052,037 PC A02/MF A01 
MBB-Z-0288-89-PUB 


Wechselwirkung von Phenol- und Epoxydharzklebstoffen 

mit einer Modell-Aluminiumoberflaeche. (Interface chemistry 

of phenolic and epoxy adhesives with a model aluminium 

surface). 

TIB/B90-81192/GAR 050,811 MF A01 
MBL-1989-9 

Development of Behavioral Tolerance to Organophos- 


phates Ill: Behavioral 
PB90-246885/GAR 052,275 PC A03/MF A01 
MBL-1990-1 


Snelle Detectie van het Shigella Toxine 1: Literatuurover- 
zicht en Aanzet Onderzoek (Rapid Detection of —— 
Toxin: Literature Survey and Experimental Approac' 

PB90-249178/GAR 052,186 PC AOS/ MF A01 


MC87-1-35E 


Census of Manufactures, 1987. Industry Series: General In- 
dustrial Machinery and Equipment. pr 3561, 3562, 
3563, 3564, 3565, 3566, 3567, 3568, and 3: 

PB90-246901/GAR 051,857 py A04/MF A01 


MCR-89-575 


Millimeter Wave Near-Field Study. 
N90-21058/4/GAR 051,107 PC A04/MF A01 


MD-QA052 
Growth and Deformation Mechanisms of Refractory Alloy 


Hybrid Materials. 

AD-A222 "853/4/GAR 051,989 PC A04/MF A01 
MECH-159 

Theory of bay ate am Composites: Toughening, 


Str ing, and S' ism. 
AD- 931/8/GAR 051,907 PC A03/MF A01 


MEMO-COSOR-89-30 
Column Reduction of Polynomial Matrices: An Iterative Al- 


— 
'B90-252990/GAR 052,067 PC A03/MF A01 
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MEMO-COSOR-89-31 
Discrete Time H Infinity Control Problem with Measurement 
Feedback 


PB90-253006/GAR 051,053 PC A03/MF A01 
MEMO-COSOR-89-33 
Finite Horizon Si 
lem with Dynamic 

PB90-253014/GAR 
MEMO-COSOR-89-34 


timality of a New Class of Adjusted nal Designs. 
80-253022/GAR 052,105 A03/MF A01 


MEMO-COSOR-90-01 
Analysis of o. a Shortest Queue Problem. Part 


1. Theoretical 
PBQ0-252074/GAR 052,083 PC A03/MF A01 
MEMO-INF-89-64 


Machine iption Language DELTA. 
PB90-254004/GAR 051,045 PC A03/MF A01 


MEMO-INF-90-03 
Attribute Grammar Applications in Prototyping LOTOS 


t 
051,047 PC A03/MF A01 


ular Time-Varying H Infinity Control Prob- 
jeasurement Feedback. 
051,054 PC A03/MF A01 


ools. 
PB90-254996/GAR 
MEMT-6 


Integrated Dynamic Model of a Flexible Wind Turbine. 
PB90-253907/GAR 051,336 PC A06/MF A01 


MEMT-8 
Digital Control Systems for Passive Solar Buildings. Overall 


PB90-253899/GAR 050,642 PC A05/MF A01 
MHSMP-89-27 
Pantex Plant site environmental report for calendar year 


1988. 
DE90010342/GAR 051,745 PC A06/MF A01 
MIC-90-03087/GAR 


CAP: A new irae, strategy. 
MIC-90-03087/GAR 051,750 PC E07/MF E01 


MIC-90-03089/GAR 


Role of environmental councils in relation to the Canadian 
Environmental A 
MIC-90-03089/GAR 


MIC-90-03090/GAR 
Potential issues associated with shipping oil and gas 


ncil. 
051,751 PC E07/MF E01 


through the Labrador Sea and Strait of Belle Isle. 
MIC-90-03090/GAR 051,288 PC E07/MF E01 


MIC-90-03096/GAR 


Canadian Environmental Protection a Reporting for the 
domestic substances list. Revised editio 
MIC-90-03096/GAR 051, 752 PC E12/MF E01 


MIC-90-03097/GAR 
Organizational and spatial frameworks for state of the envi- 


ronment reporting. 
MIC-90-03097/GAR 051,753 PC E07/MF E01 
MIC-90-03098/GAR 


Municipal water rates in Canada, 1986: Current practices 


and prices. 
MIC-90-03098/GAR 053,198 PC E07/MF E01 
MIC-90-03111/GAR 


Flood of September, 1986 in the watersheds of Lodge, 
Battle and Lyons Creeks, southwest Saskatchewan. 
MIC-90-03111/GAR 052,482 PC E12/MF E01 


MIC-90-03114/GAR 
Environmental quality of receiving waters at United Keno 


Hill Mines Ltd., Elsa, Yukon. 
MIC-90-03114/GAR 051,695 PC E12/MF E01 
MIC-90-03115/GAR 


Response to recommendation no. 80, Beaufort Sea Envi- 
ronmental Assessment and Review Panel: Final report, 


1984-89. 

MIC-90-03115/GAR 051,289 PC E07/MF E01 
MIC-90-03117/GAR 

— 1 in the development of an Atlantic region C & P 


xic chemical da’ 
Mic. 90-081 17/GAR 051,567 PC E12/MF E01 
MIC-90-03118/GAR 


Environmental databases for state of the nga re- 
porting: Conservation and Protection Headquart 
MIC-90-03118/GAR 051,754 PC E12/MF E01 


MIC-90-03119/GAR 


Use of indicators to show the state and recent trends in 
sustainable dev: it: A forestry pilot study. 
MIC-90-03119/GAI 052,414 PC E12/MF E01 


MIC-90-03120/GAR 


Use of indicators to show the state and recent trends in 
sustainable development in —_. Draft. 
MIC-90-03120/GAR 052,546 PC E12/MF E01 


MIC-90-03121/GAR 


Canadian water quality guidelines for carbofui 
MIC-90-03121/GAR 051,493 


MIC-90-03123/GAR 
Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term plan. 
MIC-90-03123/GAR 052,547 PC E07/MF E01 
MIC-90-03124/GAR 
Sediment station analysis: South Saskatchewan River at 
Highway no. 41 O05AK001. Volume 1: Report -- Volume 2: 
Appendices. 


PG E07/MF E01 


OR-50 VOL. 90, No. 20 


MIC-90-03124/GAR 
MIC-90-03129/GAR 


Reflections, 1986-87: Director's report. 
MIC-90-03129/GAR 052,484 PC E07/MF E01 


MIC-90-03130/GAR 


Witches’ broom revisited. 
MIC-90-03130/GAR 


MIC-90-03131/GAR 
Forest nursery production and shipments in the Maritimes, 
988 


MIC-90-03131/GAR 052,415 PC E07/MF E01 
MIC-90-03132/GAR 
Marine cee hy at the Crofton, B.C. pulpmill: November, 


1983 and April, 1986. 
MIC-90-03132/GAR 051,696 PC E07/MF E01 
MIC-90-03133/GAR 


Assessment (1987) of wood protecticn (anti-sapstain) facili- 
ties in the British Columbia Lower Mainland area. 
MIC-90-03133/GAR 052,041 PC E07/MF E01 


MIC-90-03147/GAR 
Major ion dynamics of surface waters of varying hydrologic 


order. 
MIC-90-03147/GAR 052,485 PC E12/MF E01 
MIC-90-03150/GAR 
Somes of student attitudes on entrepreneurship and small 


busin 
MIC-90-09150/GAR 050,675 PC E07/MF E01 
MIC-90-03151/GAR 


Economic impact analysis of the Salmonid Enhancement 


Program. 

MIC-90-03151/GAR 050,484 PC E12/MF E01 
MIC-90-03163/GAR 

Grain corn, public interest: Preliminary examination of 


changed circumstances. 
MIC-90-03163/GAR 050,419 PC E12/MF E01 
MIC-90-03164/GAR 


Ice thickness data: Winter, 1985-86. 
MIC-90-03164/GAR 052,584 PC E07/MF E01 


MIC-90-03165/GAR 


Index to mining assessment reports: Yukon, 1989. 
MIC-90-03165/GAR 052,524 PC E19/MF E01 


MIC-90-03166/GAR 


St. Lawrence Action Plan: Annual report 1988-8: 
MIC-90-03166/GAR 052,548 PC E07/MF E01 


MIC-90-03170/GAR 


Annual report on financial operations 1987-88. 
MIC-90-03170/GAR 053,301 PC E07/MF E01 


MIC-90-03171/GAR 
Report to Parliament for the year 1988: Commercial vehicle 


safety in Canada. 
MIC-90-03171/GAR 053,314 PC E12/MF E01 
MIC-90-03172/GAR 


Seat belt survey, September 7, 1989: Resu 
MIC-90-03172/GAR 053,315 PG E07/MF E01 


MIC-90-03174/GAR 


St. Croix River water quality report, 1987-88 
MIC-90-03174/GAR 051,697 PC E07/MF E01 


MIC-90-03181/GAR 


Nova Scotia agricultural statistics, 1990. 
MiC-90-03181/GAR 050,420 PC E07/MF E01 


MIC-90-03187/GAR 


Geology of the Stoney Creek oil and gas field, and its impli- 
cations regarding the tectonic evolution of the eastern 
Moncton subbasin, New Brunswick. 

MIC-90-03187/GAR 052,459 PC E07/MF E01 


MIC-90-03188/GAR 


Guidelines for an environmental impact assessment of the 
second New England intertie 345 kV transmission line. 
MIC-90-03188/GAR 051,537 PC E07/MF E01 


MIC-90-03189/GAR 
Guidelines for an environmental impact assessment of a 
pee kV transmission line from Salisbury to Bathurst/Belle- 
MIC-90-03189/GAR 051,538 PC E07/MF E01 
MIC-90-03190/GAR 
Mispec eee Inc. gold project: Cape Spencer, New 


Brunswi 
052,525 PC E12/MF E01 


052,483 PC E17/MF E01 


050,450 PC E07/MF E01 


MIC90-031 90/GAR 
MIC-90-03191/GAR 


Testing of New Brunswick oil shale in R.P.C. test facility. 
MIC-90-03191/GAR 052,526 PC E12/MF E01 


MIC-90-03192/GAR 
Further characterization of Plymouth Mn deposit, New 


Brunswick. 
MIC-90-03192/GAR 052,527 PC E17/MF EC1 
MIC-90-03194/GAR 


Summary of the New Brunswick heart health survey report. 
MIC-90-03194/GAR 051,778 PC E07/MF E01 


MIC-90-03195/GAR 


New Brunswick heart health survey report. 
MIC-90-03195/GAR 052,149 PC E07/MF E01 


MIC-90-03198/GAR 
Indoor air quality in New Brunswick homes: Radon and 


radon daughters. 
MIC-90-03198/GAR 051,539 PC E07/MF E01 


MIC-90-03200/GAR 


Manual of Nearctic Diptera, vol. 2. 
MIC-90-03200/GAR 052,286 PC E99/MF E01 


MIC-90-03203/GAR 


Use of simple, inexpensive microbial water quality tests: 
Results of a_ three-continent, eighty-country research 


Piie=90-03208/GAR 052,549 MF E01 
MIC-90-03204/GAR 
Prairie Federal-Provincial Nurserymen’s Meeting: Proceed- 


ings. 
MYC-90-03204/GAR 052,416 PC E07/MF E01 
MIC-90-03205/GAR 


Sowing and planting shagbark and bitternut hickories on 
former farmland in southern Ontario. 
MIC-90-03205/GAR 052,417 PC E07/MF E01 


MIC-90-03208/GAR 


MINISIS Users’ Group, Meeting: Proceeding: 
MIC-90-03208/GAR 


MIC-90-03211/GAR 


Water Quality Control Network: ees of the meeting. 
MIC-90-03211/GAR 52,550 MF E01 


MIC-90-03212/GAR 


Epidemiology and statistics in diarrhoea resear 
MIC-90-03212/GAR 


MIC-90-03218/GAR 


Physical effects of suspended solids on marine and estua- 
rine fish and marine shellfish, with special reference to 
ocean dumping: A literature review. 

MIC-90-03218/GAR 051,698 PC E07/MF E01 


MIC-90-03219/GAR 
Growth and movement of Homarus Americanus on the 


outer coast of Nova Scotia. 
MIC-90-03219/GAR 050,485 PC E07/MF E01 
MIC-90-03220/GAR 


Primary production on the Labrador Shelf and in the Strait 


of Belle Isle in May 1988. 
MIC-90-03220/GAR 050,486 PC E12/MF E01 
MIC-90-03221/GAR 


Basic sensory methods for food evaluation. 
MIC-90-03221/GAR 050,509 MF E01 


MIC-90-03223/GAR 
Impact of acidification on the economic value of recreation- 


al fishing in eastern Canada. 
MIC-90-03223/GAR 050,487 PC E12/MF E01 


MIC-90-03228/GAR 


Monitoring costs and their implications for direct discharg- 
ers in the —_— mineral industry: Group B, industrial min- 


erals sect 
MIC-90-03228/GAR 051,699 PC E12/MF E01 
MIC-90-03229/GAR 


Aviation occurrence report: Delta Air Lines Inc. Boeing 737- 
200 N4571M, Vancouver —<— —_ Airport, Vancouver, 


British Columbia, 17 January, 1 
MIC-90-03229/GAR 958, 276 PC E07/MF E01 
MIC-90-03230/GAR 


Information society: Its human dimension. 
MIC-90-03230/GAR 050,325 


MIC-90-03231/GAR 


Organic parameters in reagent water and effluents. 
MIC-90-03231/GAR 051,700 PC E07/MF E01 


MIC-90-03232/GAR 


New information technologies: Innovation and diffusion. 
MIC-90-03232/GAR 051,803 PC E07/MF E01 


MIC-90-03235/GAR 


Benefits of wildlife. 
MIC-90-03235/GAR 


MIC-90-03241/GAR 


Reaching for solutions: A National Strat 
cerning the Sexual Abuse of Children: 
ings and summary. 

MIC-90-03241/GAR 050,605 


MIC-90-03242/GAR 


Reaching for solutions: A National Strategy Workshop Con- 
cerning the Sexual Abuse of Children: Four workshop dis- 


cussion papers. 
MIC-90-03242/GAR 050,606 PC E12/MF E01 
MIC-90-03243/GAR 


Sudbury District fisheries management plan, 1990-2000. 
MIC-90-03243/GAR 050,488 PC E07/MF E01 


MIC-90-03247/GAR 
one of Goretex laminated and Dermoflex coated 


fabric: 
MIC-90-09247/GAR 051,955 PC E07/MF E01 
MIC-90-03248/GAR 


Cancer among former employees of the Johns-Manville as- 
bestos-cement factory in West Hill, Ontario: An updated 


analysis and assessment of risk. 
MIC-90-03248/GAR 051,828 PC E07/MF E01 


MIC-90-03253/GAR 


Canada-Japan complementarity study: Repo 
MIC-90-03253/GAR 050,600 PRG E07/MF E01 


MIC-90-03254/GAR 
Canadian dairy industry: Where tradition and technology 


meet. 
MIC-90-03254/GAR 050,481 PC E07/MF E01 


O31, 802 MF E01 


ch. 
052,228 MF E01 


PC E07/MF E01 


052,551 PC E07/MF E01 


Workshop Con- 
lorkshop proceed- 


PC E07/MF E01 
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MiC-90-03255/GAR 
Trends in a Ad breeding duck populations in western 


Canada, 1955-89. 
MIC-90-03255/GAR 052,552 PC E07/MF E01 


MIC-90-03256/GAR 


Quaternary 

MIC 20 0c28e7G 

MIC-90-03260/GAR 
— planning policy statement: Implementation guide- 


MIC-90-03260/GAR 052,553 PC E07/MF E01 
MIC-90-03261/GAR 


Policy statement, wetlands: A proposed policy of the Gov- 
ernment of Ontario issued for ——— review. 
MIC-90-03261/GAR 052,554 PC E07/MF E01 


MIC-90-03267/GAR 
Plains Hydrology and Reclamation Project: Spoil ground- 
water chemistry and its impacts on surface water. 
MIC-90-03267/GAR 051,701 PC E12/MF E01 


MIC-90-03268/GAR 


Ecological engineering for gold and base metal mining op- 
erations in the Northwest Territories: Final report. 
MIC-90-03268/GAR 051,568 PC E07/MF E01 


MIC-90-03274/GAR 


Members committee report: Critical point one. 
MIC-90-03274/GAR 051,465 MF E01 
MIC-90-03278/GAR 


Sane generating station proposal: Complete verbatim 


MiC-90-03278/GAR 051,221 PC E17/MF E01 
MIC-90-03279/GAR 

Report and recommendations regarding the Environmental 

Assessment a for the proposed Point Aconi electrical 

Ric 20-08079/GAR 051,755 PC E12/MF E01 
MIC-90-03281/GAR 

Reclamation, a Global Perspective: Proceedings of the con- 


ference, Volume 1. 
052,587 PC E19/MF E01 


of Canada and Greenland. 
052,460 PC E99/MF E01 


MIC-90-03281/GAR 
MIC-90-03284/GAR 


Industry profile: Structural wood-based panel products. 
MIC-90-03284/GAR 050,648 E07/MF E01 


MIC-90-03285/GAR 


ENFOR: ENFOR review, 198: 
MIC-90-03285/GAR 


MIC-90-03286/GAR 
pa Brunswick motor vehicle traffic accident statistics, 


988. 
MIC-90-03286/GAR 053,316 PC E07/MF E01 
MIC-90-03287/GAR 
—— Clean Environment Commission: Annual report 


1987-88. 

MIC-90-03287/GAR 051,756 PC E07/MF E01 
MIC-90-03290/GAR 

Maritime Pollution Claims Fund (Canada): Annual report 

1988-89. 


MIC-90-03290/GAR 051,702 PC E07/MF E01 
MIC-90-03294/GAR 


British Columbia mineral exploration review, 
MIC-90-03294/GAR 052,528 PC EO E07/MF E01 


MIC-90-03301/GAR 
New en Hog Marketing Board: Year end report, 
1 


988-89. 
MIC-90-03301/GAR 050,421 PC E07/MF E01 
MIC-90-03302/GAR 
Oil pipeline performance review, 1986. 
MIC-90-03302/GAR 
MIC-90-03310/GAR 


Timber utilization survey for the year 
MIC-90-03310/GAR 052, oa ” PC E17/MF E01 


MIC-90-03311/GAR 


Soil survey of the Plains Hydrology and Reclamation 
Proj Battle River project area. 
MIC-90-03311/GAR 052,588 PC E07/MF E01 


MIC-90-03314/GAR 
seu discussion document on energy in New Bruns- 


k, 1990-2000. 
MIC‘90-0391 4/GAR 051,355 PC E07/MF E01 
MIC-90-03317/GAR 


Aerial application of VirtussR, a nuclear polyhedrosis virus, 
baer whitemarked tussock moth larvae in Newfoundland 


1987. 
MIC-90-0331 7/GAR 052,201 PC E07/MF E01 
MIC-90-03323/GAR 


Growth and yield of northwestern Ontario boreal (conifer- 
ous) forest species: An annotated bibliog ao] 
MIC-90-03323/GAR 052.418 E17/MF E01 


MIC-90-03326/GAR 
DATAGUN: Dynamic tank gun analysis utility: Software 


user’s manual. 
MIC-90-03326/GAR 052,852 PC E07/MF E01 
MIC-90-03330/GAR 


Draft guidelines for an environmental impact assessment: 
N.B. Power, Millbank Generating Station. 
MIC-90-03330/GAR 051, 434 PC E07/MF E01 


MIC-90-03332/GAR 
Glossary of motor vehicle body repairing and painting. 


051,290 PC E07/MF E01 


053,305 MF E01 


MIC-90-03332/GAR 
MIC-30-03333/GAR 
Canada/New Brunswick + ad Agreement Industrial 


Development: Amendment no. 5. 
MIC-90-03333/GAR ‘050,676 PC E07/MF E01 
MIC-90-03334/GAR 


Canada/New Brunswick Cooperation Agreement on Plan- 


ning. 
MIC-90-03334/GAR 050,677 PC E07/MF E01 
MIC-90-03335/GAR 


Geochemical analyses of bulk stream sediment samples 
from northern Nova Scotia. 
MIC-90-03335/GAR 052,486 PC E99/MF E01 


MIC-90-03336/GAR 


Current research ‘89: A of the = research 
program at the National Water so Institut 
MIC-90-03336/GAR 052,487 PC £07/MF E01 


MIC-90-03338/GAR 
Environmental Studies Research Funds (Canada): Annual 


r 
051,757 PC E07/MF E01 


053,317 PC E12/MF E01 


‘eport 1989. 
MIC-90-03338/GAR 
MIC-90-03339/GAR 


Memorial Univ 
Ocean Resources 
MIC-90-03339/GAR 


MIC-90-03340/GAR 


Canadian mineral de; 
MIC-90-03340/GAR 


MiC-90-03345/GAR 
Research and development in the earth sciences: Final 


—— 
MIC-90-03345/GAR 052,600 MF E01 
MIC-90-03350/GAR 
Ontario Fisheries Advisory Council: Annual r 
MIC-90-03350/GAR 050,489 
MIC-90-03354/GAR 
Alcohol and Drug Coma Council for the Northwest 


Territories: Annual reports 1984: 
MIC-90-03354/GAR 050, 607 PC E07/MF E01 


MiC-90-03355/GAR 
Canadian Environmental Assessment Research Council: 


Annual report 1987-88. 
051,758 PC E07/MF E01 


of Newfoundland. Centre #4 Cold 
gineering: Annual report 1984-85. 
052,813 MF E01 


not being mined in 1989. 
052,529 PC E99/MF E01 


1988-89. 
E07/MF E01 


MIC-90-03355/GAR 
MIC-90-03356/GAR 
Grain and forage crops: Estimated production costs, Ontar- 


io, 1989. 
MIC-90-03356/GAR 050,422 PC E07/MF E01 
MIC-90-03357/GAR 


Fruit crops: Estimated production costs, Ontario, 1989. 
MIC-90-03357/GAR 050,423 PC E07/MF E01 


MIC-90-03358/GAR 
Apple, ‘oo and grape: Estimated establishment costs, 


Ontario, 198: 
MIC-90-03358/GAR 050,424 PC E07/MF E01 
MIC-90-03360/GAR 


Algonquin Forestry Authority (Ont.): Annual be 1988-89. 
MIC-90-03360/GAR 052,419 E07/MF E01 


MIC-90-03365/GAR 


Comparison of the behavior of hardwood oes tested 
under controlled conditions with in situ observations. 
MIC-90-03365/GAR 052,530 PC E07/MF E01 


MIC-90-03366/GAR 


Index of ne technology projects, 198: 
MIC-90-03366/G, 


MIC-90-03368/GAR 
About electro-ma: ———— wire-rope testing in New Brunswick 


mines and relat 
MIC-90-03368/GAR 052,532 PC E07/MF E01 
MIC-90-03370/GAR 


Video probe inspection of roofboit holes at H-W Mine, 


Westmin Resources. 
MIC-90-03370/GAR 052,533 PC E07/MF E01 
MIC-90-03371/GAR 


Layee strain monitors for hard rock: Description, installa- 
tion, ai 
052,461 PC E07/MF E01 


°052591 MF E01 


nalysis. 
MIC-90-09371/GAR 
MIC-90-03372/GAR 


Explosibility tests on reference sulfide mineral samples. 
MIC-90-03372/GAR 052,534 PC E07/MF E01 


MIC-90-03373/GAR 
Finite element analysis of residual stresses in 2Cr-Mo repair 


welds including transformation plasticity. 
MIC-90-03373/GAR 052,021 PC E07/MF E01 


MIC-90-03374/GAR 


Erosion of nickel aluminide. 
MIC-90-03374/GAR 


MIC-90-03375/GAR 
Anodic dissolution testing of Welding Institute of Canada 


specimens. 
MIC-90-03375/GAR 051,870 PC E07/MF E01 
MIC-90-03376/GAR 


Pressure history of a gas pipeline. 
MIC-90-03376/GAR 


MIC-90-03377/GAR 
Tracer gas used for the mine fire simulations. 


052,022 PC E07/MF E01 


053,306 PC E07/MF E01 


MIC-90-03426/GAR 


MIC-90-03377/GAR 
MIC-90-03378/GAR 

Use of consolidated fills for controlling violent pillar failure 

in Ontario mines. 

MIC-90-03378/GAR 052,536 PC E17/MF E01 
MIC-90-03379/GAR 

Utilization of Newfoundland aggregates to produce con- 


crete for offshore 
052,826 PC E07/MF E01 


052,535 PC E07/MF E01 


MIC-90-03379/GAR 
MIC-90-03380/GAR 

Review and evaluation of main roadway intersection tech- 

niques for use in the Coalfield. 

MIC-90-03380/GAR 052,537 PC E17/MF E01 
MIC-90-03381/GAR 

ee 6 See 6 en at 


haust particulate exhibiting excess or 

MIC-90-03381/GAR 051, PC E07/MF E01 
MIC-90-03383/GAR 

Study of asphaltene flocculation in heavy oil and asphalt 
MIC-90-03383/GAR 051,291 PC E07/MF E01 


MIC-90-03384/GAR 
Impact of steam additives on the productivity of the cyclic 


steam stimulation 
MIC-90-03384/GAR 052,538 PC E17/MF E01 
MIC-90-03385/GAR 


Steet ence in heavy oil reservoirs. 
052,539 PC E12/MF E01 
MIC-90-03386/GAR 


Two- and three-phase relative permeability at elevated tem- 


oil 
Piic-90-09986/ R 051,292 PC E12/MF E01 
MIC-90-03387/GAR 
Seen eee clnniay See ei eee 


ervoirs: Final report. 
MIC-90-03387/GAR 052,540 PC E07/MF E01 
MIC-90-03388/GAR 


Field sampling manual for reactive sulphide tailings. 
MIC-90-03388/GAR 051,569 PC E12/MF E01 


MIC-90-03389/GAR 
—— of Rheological Element Method (REM) model 


open-pit desig timization. 
Mice b0-08388/CAR > 052,541 PC E07/MF E01 
MIC-90-03390/GAR 
—_ to Dept. of Supply and Services on the economics 
cool storage for Bell Northern Research Lab 5, Ottawa, 
Suaute ant & esuputven of coded wateer wits Guus Woes 


of ice storage modules. 

MIC-90-03390/GAR 051,222 PC E07/MF E01 
MiC-90-03392/GAR 

Geotechnical study of rock mass classification parameters 


for Sydney Coalfield, Nova Scotia. 
MIC-90-03392/GAR 052,542 PC E12/MF E01 


MIC-90-03394/GAR 


Oil spill preparedness in the upstream petroleum i ; 
MIC-90-03394/GAR 051,703 MF E01 


MIC-90-03396/GAR 


Primary production on Georges Bank, August 1988. 
MIC-90-03396/GAR 050,490 PC E17/MF E01 


MIC-90-03397/GAR 
Length and data from juvenile salmonids captured 
ee ee 
MIC-90-03397/GAR 050,491 PC E12/MF E01 
MIC-90-03398/GAR 


Coded wire tag recoveries from the second release of ster- 
ile coho salmon O. kisutch into the marine environment. 
MIC-90-03398/GAR 050,492 PC E07/MF E01 


MIC-90-03399/GAR 


Sea ice fluctuations in the western Labrador Sea, 1963-88. 
MIC-90-03399/GAR 052,784 PC E12/MF E01 


MIC-90-03408/GAR 
Spawning areas of British Columbia —— A review, 
analysis and classification, vol. |: Queen Chariotte 
MIC-90-03408/GAR 
MIC-90-03410/GAR 
Pulse-width dependent radiation effects on electronic com- 
MIC-90-03410/GAR 052,631 PC E07/MF E01 
MIC-90-03415/GAR 


Soils of the Flin Fion area. 
MIC-90-03415/GAR 


MIC-90-03417/GAR 


Soils of the Plum Lakes 
MIC-90-03417/GAR 


MIC-90-03422/GAR 


Weed seedling identification guide. 
MIC-90-03423/GAR 050,451 


MIC-90-03423/GAR 


Contributions to Canadian paleontology. 
MIC-90-03423/GAR 052,462 


MIC-90-03426/GAR 


Data analysis of 1986 and 1987 Hecate Strait juvenile 
salmon surveys. 


050,493 PC E12/MF E01 


052,589 PC E12/MF E01 


052,590 PC E12/MF E01 


PC E07/MF E01 


PC E17/MF E01 
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MIC-90-03426/GAR 
MIC-90-03427/GAR 
ey A, annotated guide to selected fish bibliographies, 


Mic. 90-08427/GAR 050,494 PC E07/MF E01 
MIC-90-03428/GAR 
pie of heat and hydrostatic pressure shocks to 
trout Oncorhynchus 


induce triploidy in steelhead trout 
MIC-90-03428/GAR 050,495 PC E07/MF E01 


MIC-90-03429/GAR 
See 6 oy Seven cat okey Se 
ee ee ee 
tia, Canada, with reference to stream acidity. 
050,496 PC E07/MF E01 


050,461 PC E07/MF E01 


Proposal for environmental research and monitoring of or- 
— mariculture in Bay 
MIC-90-03430/GAR 051,704 PC E07/MF E01 
MIC-90-03431/GAR 

Reclamation, a Global Perspective: Proceedings of the con- 


ference, Volume 2. 
MIC-90-03431/GAR 052,591 PC E19/MF E01 
MIC-90-03432/GAR 


Water quality at Stevens island and Indian Bay, Shoal Lake, 
Ontario, June 29 and July 5, 1989. 
MIC-90-03432/GAR 051,705 PC E07/MF E01 


MIC-90-03435/GAR 


New reproductive technologies: A 
MIC-90-03435/GAR 052218 Pe E07/MF E01 
MIC-90-03436/GAR 
Hook and line survey of Lingcod Ophiodon elongatus 
stocks in the Gulf Islands region (MSA 17) of the Strait of 


eee 
MIC- 050,497 PC E07/MF E01 
MIC-90-03437/GAR 


—— gill net — on trawlable and untrawlabie 
off northwestern Vancouver Island, from the MV Cal- 


edonian, 15-28, 1989. 
ecru, ual 050,498 PC E07/MF E01 


information from the shelf 
the F/V Eastward Ho, Oc- 


050,499 PC E07/MF E01 


gement plan, 1989-2000. 
9°7950,500 PC E17/MF E01 


District fisheri 
Mic-£0-03439/ GAR 
MIC-90-03441/GAR 


Manitoba river forecast development. Volume 1: Phase |, 
planning and design -- Volume 2: Phase Il, application and 


evaluation. 

MIC-90-03441/GAR 
MIC-90-03442/GAR 

Wind erosion risk: Manitoba. 

MIC-90-03442/GAR 
MIC-90-03443/GAR 


052,488 PC E19/MF E01 


052,592 PC E07/MF E01 
Soil landscapes of Manitoba. 
MIC-90-03443/GAR 052,593 
MIC-90-03444/GAR 


Water erosion risk: Manitoba. 
MIC-90-03444/GAR 


MIC-90-03445/GAR 


Vitamins for swine. 
MIC-90-03445/GAR 


aan eee 


PC E07/MF E01 


052,594 PC E07/MF E01 


050,482 PC E07/MF E01 


Machinery Institute (Canada): Annual 


pe, 186 8 050,452 PC E07/MF E01 
MIC-90-03450/GAR 


Saskatchewan Grain Car Corporation: Annual report 1988- 


89. 
MIC-90-03450/GAR 050,453 PC E07/MF E01 
MIC-90-03451/GAR 


Saskatchewan Energy and Mines: Annual ri 
MIC-90-03451/GAR 052,543 


MIC-90-03452/GAR 


Saskatchewan Rural Development: Annual r 
MIC-S0-03452/GAR 053,335 


MIC-90-03454/GAR 
St. Louis Alcoholism Rehabilitation Centre (Sask.): Annual 


report 1988-89. 

MIC-90-03454/GAR 052,150 PC E07/MF E01 
MIC-90-03455/GAR 

Agricultural Credit Corporation of Saskatchewan: Annual 

=. 1988-89. 

MIC-90-03455/GAR 050,425 PC E07/MF E01 
MIC-90-03456/GAR 

South Saskatchewan Hospital Centre: Annual report 1988- 


89. 
MIC-90-03456/GAR 051,785 PC E07/MF E01 
MIC-90-03458/GAR 


Saskatchewan Agriculture: Annual report 1988-8: 
MIC-90-03458/GAR 050,426 PC £07/MF E01 


MIC-90-03463/GAR 
Saskatchewan Alcohol and Drug Abuse Commission: 
Annual report 1988-89. 


OR-52 VOL. 90, No. 20 


1988-89. 
E07/MF E01 


1988-89. 
E07/MF E01 


MIC-90-03463/GAR 
MIC-90-03466/GAR 
Saepenen Crop Insurance Corporation: Annual report 


MIC-90-03466/GAR 050,427 PC E07/MF E01 
MIC-90-03468/GAR 


Saskatchewan Water Appeal Board: Annual report 1988-89. 
MIC-90-03468/GAR 052,489 PC E07/MF E01 


MIC-90-03469/GAR 
Saskatchewan Science and Technology: Annual report 


1988-89. 

MIC-90-03469/GAR 050,326 PC E07/MF E01 
MIC-90-03471/GAR 

Sew Highways and Transportation: Annual feport 


MIC-90-03471/GAR 053,318 PC E07/ME E01 
MIC-90-03473/GAR “4 


Memorial Univ of Newfoundland. Centre far Cold 
Ocean Resources Engineering: Annual report 1985-86. ‘ 
MIC-90-03473/GAR 052,785 


MIC-90-03479/GAR 


Climatological Reference Station: Annual summary, 1989. 
MIC-90-03479/GAR 050,559 PC E07/MF E01 


MIC-90-03480/GAR 
Canadian fertilizer consumption, shipments and trade, 
1988-89. 


MIC-90-03480/GAR 050,418 PC E07/MF E01 
MIC-90-03482/GAR 
Environmental monitoring of forestry control operations: 


1988 report. 
MIC-90-03482/GAR 052,420 PC E07/MF E01 
MIC-90-03487/GAR 


Saskatchewan Parks, 
r 1988-89. 
MIC-90-03487/GAR 


MIC-90-03489/GAR 
Saskatchewan Environment and Public Safety: Annual 
988-89. 


og 1 ‘ 
MIC-90-03489/GAR 051,467 PC E07/MF E01 
MIC-90-03500/GAR 


Petrology, geochemistry and mineral 
products from the Potash Company o 


the Denison Potacan Mine. 
MIC-90-03500/GAR 052,463 PC E17/MF E01 
MIC-90-03501/GAR 


Bacterial evaluation of the biopolymer 
field test at Standard Hill, Saskatchewan. 
MIC-90-03501/GAR 052,490 


MIC-90-03502/GAR 


Management of prairie rangeland. 
MIC-90-03502/GAR 052,555 PC E07/MF E01 


MIC-90-03503/GAR 
Benefits of crop rotation for sustainable agriculture in dry- 


MIC-90-09803/GAR 050,454 PC E07/MF E01 
MIC-90-03504/GAR 
Guidelines Aad establishing standards for special services in 


hospitals: Report. 

MIC-90-03504/GAR 051,786 PC E07/MF E01 
MIC-90-03514/GAR 

Extracted from guidelines for archaeological permit holders 


in Alberta. 
MIC-90-03514/GAR 050,587 PC E07/MF E01 
MIC-90-03515/GAR 


Scale model simulation of impact of a pos omen cou- 
pler on the irradiated fuel transportation ca: 
MiC-90-03515/GAR 052,685 mC E07/MF E01 


MIC-90-03516/GAR 
Reactor operating waste disposal program: 1989 progress 


r 3 
MIC-90-03516/GAR 052,686 PC E07/MF E01 
MIC-90-03517/GAR 
Data acquisition system for residential magnetic field 


source characterization. 
MIC-90-03517/GAR 051,540 PC E07/MF E01 
MIC-90-03518/GAR 


Study of Ontario Hydro’s contribution to ozone levels in On- 


tario, phase |: Literature review. 
MIC-90-03518/GAR 051,435 PC E07/MF E01 
MIC-90-03519/GAR 


Method of ee CF3T activity developed for laser- 


based tritium 

MIG 90-03S19/CAR 052,632 PC E07/MF E01 
MIC-90-03520/GAR 

Atmospheric corrosion of transmission line conductors: Lit- 


erature r 
051,162 PC E07/MF E01 


052,151 PC E07/MF E01 


Recreation and Culture: Annual 
053,332 PC E07/MF E01 


of potash ore mill 
America Mine and 


selective plugging 
PC E17/MF E01 


‘e review. 
MIC-90-03520/GAR 
MIC-90-03521/GAR 
Exposure system for animal studies involving high-level 60- 


Hz magnetic fields. 
MIC-90-03521/GAR 052,243 PC E07/MF E01 
MIC-90-03522/GAR 


Operational testing of two thermal energy storai 
MIC-90-03522/GAR 051,309 PC 


MIC-90-03523/GAR 


Cryogenic Engineering Conference/international Cryogenic 
Materials erence: Trip report, 1989. 


furnaces. 
07/MF E01 


MF E01. 


MIC-90-03523/GAR 
MIC-90-03524/GAR 


Thermal performance and delivery ee ? an electric 
water heater with a non-pressurized plas 
MIC-90-03524/GAR 051, 310" Pe E07/MF E01 


MIC-90-03525/GAR 
Statistical ae of uplift design methods for augered 


Mic-90-03525/GAR 050,656 PC E07/MF E01 
MIC-90-03526/GAR 


Infrasonic enhancement of heat transfer: ey had 
MIC-90-03526/GAR 053,168 PC E07/MF E01 


MIC-90-03527/GAR 


Separation Workshop. 
mic-90-08697/ GAR 052,633 PC E17/MF E01 


MIC-90-03528/GAR 
Wind force measurement on a model fuelling machine trol- 


ley in a sirnulated LOCA. 
MIC-90-03528/GAR 052,651 PC E07/MF E01 
MIC-90-03529/GAR 


Atikokan TGS aquatic studies, 1981 to 1988, II: Water 


Mic. 90-03529/GAR 052,175 PC E07/MF E01 
MIC-90-03530/GAR 

Use of cover crops for the maintenance of rights-of-way 

pe ngeton A survey of ca — on succession, cover 


, competition and tr 
Ml 90-03530/GAR 051,541 PC E07/MF E01 
MIC-90-03531/GAR 


Metallurgical a of main steam line weldment 
cracking, Lakeview TGS. 
051,223 PC E07/MF E01 


053,025 PC E07/MF E01 


MIC-90-03531/GAR 
MIC-90-03532/GAR 


papers: of biogenic and anth nic volatile organ- 
ic compounds during the Canadian Atmospheric Chemistry 

Study, July 17 to August 31, 1988. 

MIC-90-03532/GAR 051,436 PC E12/MF E01 


MIC-90-03533/GAR 


Hourly forecast models for the Lake Erie elevations. 
MIC-90-03533/GAR 052,491 PC E07/MF E01 


MIC-90-03534/GAR 


Assessment of the iron-based, stressed-shell container. 
MIC-90-03534/GAR 052,687 PC E E12/MF E01 


MIC-90-03535/GAR 
Robotic inspection of prototype titanium diffusion bond final 


closure weld: Final r 
MIC-90-03535/GAR 052,688 PC E07/MF E01 
MIC-90-03536/GAR 


Impact of computer oad on secretarial and clerical 


functions at Research Division. 
MIC-90-03536/GAR 050,625 PC E07/MF E01 
MIC-90-03537/GAR 


Evaluation of hydrated lime as an ——— agent in the 
hot-mix recycling of a badly ae paveme: 
MIC-90-03537/GAR 050,861 PC E07/MF E01 


MIC-90-03546/GAR 
Report on a special investigation into air traffic control serv- 


ices in . 
MIC-90-03546/GAR 053,277 PC E07/MF E01 
MIC-90-03547/GAR 


Seed treatment of cereal, oilseed and wns cr 
MIC-90-03547/GAR 050,455 ov/Me E01 


MIC-90-03548/GAR 


poe iodon elongatus. 
BOAS/GAR _ 


MIC-90-03551/GAR 
Biological inventory and evaluation of the Oriskany Sand- 
stone and Woodlands area of natural and scientific interest. 
MIC-90-03551/GAR 52,556 PC E17/MF E01 


MIC-90-03552/GAR 
Current research, part F: Frontier Geoscience Program, cor- 
dilleran and offshore basins, British Columbia. 
MIC-90-03552/GAR 052,464 PC E12/MF E01 
MIC-90-03559/GAR 


Current research, part E: Cordillera and Pacific margin. 
MIC-90-03559/GAR 052,465 PC E17/MF E01 


MIC-90-03560/GAR 


Hulless barley production. 
MIC-90-03560/GAR 


MIC-90-03561/GAR 


Net blotch, spot blotch and scald of barley. 
MIC-90-03561/GAR 050,471 PC E07/MF E01 


MIC-90-03562/GAR 


Tan spot of wheat. 
MIC-90-03562/GAR 


MIC-90-03563/GAR 


Lentil production in western Canada. 
MIC-90-03563/GAR 050,473 PC E07/MF E01 


MIC-90-03564/GAR 


Durum production. 
MIC-90-03564/GAR 


MIC-90-03565/GAR 


Blackpoint and smudge of 
MIC-90-03565/GAR 


050,501 PC E07/MF E01 


050,470 PC E07/MF E01 


050,472 PC E07/MF E01 


050,511 PC E07/MF E01 


we PC E07/MF E01 
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MIC-90-03566/GAR 


MIG 90-59866/0R8 GAR 
MIC-90-03567/GAR 


Ascochyta blight of pulse cr 
MIC 90-0056 /GAR on 


MIC-90-03576/GAR 
Futher laboratory studies of friction in TFE slide surface of 


a x 
MIC- 576/GAR 050,862 PC E07/MF E01 
MIC-90-03578/GAR 
Tree growth responses to Se» & ae 
chemical climate and methods to assess economic conse- 
quences. 
MIC-90-03578/GAR 052,422 PC E07/MF E01 
MIC-90-03579/GAR 
Chemical use and distribution in the Regina aquif ome ‘ 
Volume |: Executive summary -- Volume Il: Report and ap- 
Milc-90-03579/GAR 051,706 PC E12/MF E01 
MIC-90-03580/GAR 


052,421 PC E07/MF E01 


050,475 PC E07/MF E01 


: Cassels and Riddell t 


Precambrian townships. 
MIC-90-03580/GA\ 052,466 PC E07/MF E01 
MIC-90-03587/GAR 


Results of spi , hy ay a acanthias tagging in B.C. 


waters an 1084 and 1 
MIC-90-03587/GAR 050,502 PC E07/MF E01 
MIC-90-03588/GAR 


— discoveries offshore Newfoundiand and Labra- 


MIG-90-03588/GAR 052,827 PC E07/MF E01 
MIC-90-03594/GAR 


Custom rates survey: Grain harvesting tions, 1989. 
MIC-90-03594/GAR 050428 PC E07/MF E01 


MIC-90-03595/GAR 
Custom rates survey: Haymaking and silage making oper- 


ations, 1989. 

MIC-90-03595/GAR 050,429 PC E07/MF E01 
MIC-90-03596/GAR 

Summary of British Columbia herring sampling data for the 


1988-89 season. 
MIC-90-03596/GAR 050,503 PC E12/MF E01 
MIC-90-03598/GAR 


Prince Edward Island Crop Insurance Agency: Annual 


eport 1988-89. 
MIC-90-03598/GAR 050,430 PC E07/MF E01 
MIC-90-03599/GAR 


Statistics Canada. Maritime Office: Agricultural statistics, 


1989. 
MIC-90-03599/GAR 050,431 PC E07/MF E01 
MIC-90-03612/GAR 


Methods for producing liquid hyd 
MIC-90-03612/GAR 


goon to 


Ei for workplaces with visual display terminals. 
MI 90-03614/GAR 050,626 PC E07/MF E01 


MIC-90-03615/GAR 


Health effects of ionizing radiation. 
MIC-90-03615/GAR 052,244 PC E07/MF E01 


MIC-90-03616/GAR 
OES CNY SE CERNE CR ED et 


MIC-90-09616/GAR 050,744 PC E07/MF E01 
MIC-90-03617/GAR 
ighti ics. 
MiC-00-09817/GAR 
MIC-90-03619/GAR 
Radiofr radiation in the 
MIC-90-03619/GAR 
MIC-90-03622/GAR 


Geraldton District fisheries management plan, 1989-2000. 
MIC-90-03622/GAR 050,504 PC E07/MF E01 


MIC-90-03624/GAR 
Beryllium disease: A summary of the occupational health 


concern. 

MIC-90-03624/GAR 052,229 PC E07/MF E01 
MIC-90-03625/GAR 

Technology Transfer Conference, 1989: Environmental re- 


search: topes vol. 

MIC-90-03625/GA\ 051,759 PC E19/MF E01 
MIC-90-03626/GAR 

Technology Transfer Sen. 1989: Environmental re- 


search: Proceedings, vol. 
MIC-90-03626/GA\ 051,760 PC E19/MF E01 
MIC-90-03636/GAR 


2020: i their future 
MIC-90-03636/GA! — Pe Bor, MF E01 


MIC-90-03639/GAR 
Abstracts of papers by the staff of the Great 
—_ Laboratory for Fisheries and Aquatic Sciences, 1968- 
MIC-90-03639/GAR 050,505 PC E12/MF E01 
MIC-90-03677/GAR 
Quebec’s forest resources and industry: Statistical informa- 


tion, 1986-87. 
MIC-90-03677/GAR 052,423 PC E07/MF E01 


rocarbons from coal. 
051,293 PC E07/MF E01 


050,639 PC E07/MF E01 


workplace. 
052,245 PC E07/MF E01 


MIC-90-03734/GAR 
pensar Eten, Parks and Wildlife Foundation: Annual 


Mic -00-03734/GAR 053,933 PC E07/MF E01 
MIC-90-03737/GAR 
Economics of production and marketing of greenhouse 


in Alberta, 1988-89. 
90-03737/GAR 050,432 PC E07/MF E01 
MIC-90-03738/GAR 


Alberta. Farm Safety Program: 1989 farm fatalities 
MIC-90-03738/GAR 051,776 PC E07/MF E01 


MIC-90-03742/GAR 


Technical Committee for the mee gee A Base oe gy, of At- 

Pollutants in Western and Northern Canada: 
Ani 1987. 
MIC-! '742/GAR 


MIC-90-03744/GAR 


World oil market projections, 1990-2005. 
MIC-90-03744/GAR 


MIC-90-03745/GAR 
—_ a 


MIC 0'90-08745/GAR 
MIC-90-03750/GAR 
Alberta. Office of the Farmers’ Advocate: Annual report 


1989. 

MIC-90-03750/GAR 050,512 PC E07/MF E01 
MIC-90-03751/GAR 

Rocky-North Saskatchewan Integrated Resource Plan: 


Annual review 1986-87. 
MIC-90-03751/GAR 052,557 PC E07/MF E01 
MISC-89070 


Estimation of core-damage frequency to evolutionary ALWR 
due to seismic initiating events: Task 4.3.3. 
DE90010861/GAR 052,699 PC A05/MF A01 


MISC-90024-VOL.2-APP.-PT.1 
Assessment of battery oO for electric vehicles. 
art 1. 


Volume 2, 
DE90010907/GAR 051,211 PC A20/MF A03 
MIT/LCS/TM-421 


Serialization Gi 
AD-A222 6977/5. 


MIT/LCS/TM-428 
Need for Headers: An Impossibility Result for Communica- 
s. 


tion over Unreliable Channel: 
AD-A222 823/7/GAR 050,972 PC A03/MF A01 


MIT/LCS/TM-429 


051,437 PC E07/MF E01 


051,294 MF E01 


Development Corporation: Annual 
050,433 PC E07/MF E01 


for Nested Trai 


insactions. 
GAR 050,966 PC A03/MF A01 


Atomic Snapshots of Shared Memory. 
AD-A222 765/0/GAR 050,948 PC A03/MF A01 


MIT/LCS/TM-430 


Non-Interactive Zero Ki 
AD-A222 698/3/GAR 


MIT/LCS/TM-431 


ing Theory of Average-Case Com 
ADASSS 821/1/GAR 051,074 a A03/MF A01 


MIT/LCS/TR-476 
Efficient At-Most-Once Messages Based on Synchronized 


Clocks. 
AD-A223 004/3/GAR 051,078 PC A03/MF A01 
MIT/LCS/TR-477 


Knowledge and Distributed computation. 
AD-A223 100/9/GAR 050,985 PC A11/MF A02 


MLM-3616(OP) 
Evaluations of internal density variations of plastic molded 
Be90010081 /GAR 052,036 PC A03/MF A01 
MLM-3632 
Sees pine ate: Mound customer and shipment sum- 


maries, 
90008229/GAR 052,629 PC A03/MF A01 
MLM-3633(0P) 


PC-based digital "i for storing microscopy images for 


surveillance 
DE90010080/GAR 050,956 PC A02/MF A01 
ar 


-ray observations of gamma-ray burst sources. 
Tie! B90-81196/GAR 050,530 PC E07 


MPE-175(PREP) 
HUS solar flare and homer gamma-ray burst detector 


aboard the Ulysses 
TIB/B90-81200/GAR 053,270 PC E07 
MPI-PAE/EXP.EL.-195 
Messung elektroschwacher Effekte und t Aye 
wetgungovorhasinigoo in der Roakton © () 8 () “> tau 
(i) tau () am Speicherring P A. (Measurement of 
electroweak eff ond tapoligical branching ratios in the 
reacton &(+) 6 0 -> tau (+ ) tau (-) at the storage ring 
TIB/B90-81205/GAR 053,190 PC E15 
MRDC41129.12FR-ADD 
fae te and ch gy eng Po of a Mask Programmable Func- 


AD AD22 Sak "051,170 PC AOS/MF A01 
MRL-TR-89-44 
Pte ay Characterization and Cookoff Behavior of 


Soar, Venyeenns Ceeegs Sem FEN end Aas © 
Ethylene-Vi 


052,045 PC A03/MF A01 


N90-20931/3/GAR 


N90-21203/6/GAR 
MS-8444 
Frequency. 
High-E: 
AD-A222 
MS-8465B 
Convex Set Estimation from Support Line Measurements 
a ications to Target Reconstruction from Laser 
AD-A222 742/9/GAR 051,095 PC A03/MF A01 
MS-8471 
Signal Isolation Capability of Rotating Wave Plate Type 
Electro-Optic Modulators. 
AD-A222 640/5/GAR 051,124 PC A03/MF A01 
gee 


‘colar Coordinate Laser Writer for 
AD Agoe 827/8/GAR 051, 


MSU-ENGR-90-006 
Effects of Fi on a Single Stream Shear Layer and Its 


Parent Boundary 
N90-21301/8/GAR 052,903 PC A09/MF A01 
MTI-88TR39 


Internal Rotor Friction | 
N90-21395/0/GAR 


MTL-TR-90-20 


Effect of Casting Procedures and Diesel oo Environ- 

ment on the Behavior of Aluminum Titana’ 

AD-A223 079/5/GAR 051,969 Sc A05/MF A01 
MTL-TR-90-24 


tions of | Te and 
Applicat - Cee temp Gomiae & esting 


Evaluation 
AD-A222 939/1/GAR 051,908 PC A03/MF A01 
MTL-TR-90-26 


Summary of Measurements of Permittivities and Permeabili- 
ties of Some Microwave ing Materials. 
052,979 PC A04/MF A01 


052,848 PC A03/MF A01 


fan ne ag Reflection 


m orcton rt ia PC A02/MF A01 


Electron 
/6/GAR 


Optics Fabrication. 
PC A03/MF A01 


"051,860 PC A08/MF A01 


Mi 
AD-A223 221/3/GAR 
MTL-TR-90-28 


of a Methacrylate Copolymer. 
050,819 PC A03/MF A01 


Solubility Ct ea 
eee 938/3/GAR 
“aan 


of Leaking Tray Packs. 
AOA 157/9/GAR 051,942 PC A03/MF A01 
MTR-10689 


3D Displays for Battle 

AD-A223 142/1/GAR 
N90-20921/4/GAR 

— sea Program for Air Transportation Research, 

N90-20921/4/GAR 050,403 PC A10/MF A02 
N90-20922/2/GAR 


Investigation of Air Transportation _ 
sachusetts Institute of Technology, 1988- 
N0O-20922/2/GAR 
(Order as N90-20921/4/GAR, PC AIO/MF 3 102) 


N90-20923/0/GAR 


051,127 PC A04/MF A01 


at the Mas- 


Automatic Speech Recognition in Air Traffic Control. 
N90-20923/0/GAR 053,279 
(Order as N90-20921/4/GAR, PC A10/MF A02) 
N90-20924/8/GAR 


Cockpit Display of Hazardous Wind Shear Information. 
N90-20924/8/GAR 053,280 
(Order as N90-20921/4/GAR, PC A10/MF A02) 


N90-20925/5/GAR 
a ee 
N90-20925/5/GAR 
(Order as N90-20921/4/GAR, PC AI0/ME J ‘so2) 
N90-20926/3/GAR 
— Techniques for Aircraft Ice Accretion Measure- 
N90-20926/3/GAR 
(Order as N90-20921/4/GAR, PC A1o/Mr 3 ‘a2) 
N90-20927/1/GAR 
eee See Cite Cae Sele eee 
No0-20027/1/GAR 053,283 
(Order as N90-20921/4/GAR, PC A10/MF A02) 
N90-20928/9/GAR 
Influence of Ice Accretion Physics on the Forecasting of 
Aircraft Icing Conditions. 
N90-20928/9/GAR 053,284 
(Order as N90-20921/4/GAR, PC A10/MF A02) 
N90-20929/7/GAR 
Cockpit Display of Hazardous Weather Information. 
N90-20929/7/GAR 053,285 
(Order as N90-20921/4/GAR, PC A10/MF A02) 
N90-20930/5/GAR 


Time and Truth in Plans. 
N90-20930/5/GAR 053,286 
(Order as N90-20921/4/GAR, PC A10/MF A02) 


N90-20931/3/GAR 


N9O 20901 /3/GAR 
(Order as N90-20921/4/GAR, PC AIO/MF f 02) 


October 15,1990 OR-53 
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N90-20932/1/GAR 


Optimization of the Effective GPS Data Rate. 
N90-20932/1/GAR 
(Order as N90-20921/4/GAR, PC A1O/ME; 102) 
N90-20933/9/GAR 
Sole Means Navigation and Integrity Through Hybrid 
LORAN-C and NACSTAR GPS. 
N90-20933/9/GAR 053,28: 
(Order as N90-20921/4/GAR, PC A10/MF Koa) 
N90-20934/7/GAR 


Weather Data Dissemination to Aircraft. 
N90-20934/7/GAR 
(Order as N90-20921/4/GAR, PC A1O/MEJ ‘s02) 


N90-20935/4/GAR 


renee ages of Air Transportation Technology at Princeton 
, 1988-1989. 

N90-2095/4/GAR 053,29 
(Order as N90-20921/4/GAR, PC A10/MF ‘s02) 


N90-20936/2/GAR 
Application of Stochastic Robustness to Aircraft Control 


Systems. 
N90-20936/2/GAR 
(Order as N90-20921/4/GAR, PC A10/MF f Ao2) 


N90-20937/0/GAR 


Neural Networks for Aircraft Control. 
N90-20937/0/GAR 
(Order as N90-20921/4/GAR, PC ANO/ME A hoa) 


N90-20938/8/GAR 


Expert System for Wind Shear Avoidance. 
N90-20938/8/GAR 050,406 
(Order as N90-20921/4/GAR, PC A10/MF A02) 


N90-20939/6/GAR 
Rule-Based Mechanisms of Learning for Intelligent Adapt- 


N90.20999/6/GAR 


050,40. 
(Order as N90-20921/4/GAR, PC A10/MF hoz) 


N90-20940/4/GAR 


Perspectives on the Use of Rule-Based Control. 
N90-20940/4/GAR 050,408 
(Order as N90-20921/4/GAR, PC A10/MF A02) 


N90-20941/2/GAR 
Stochastic Robustness of Linear Control Systems. 
N90-20941/2/GAR 050,409 
(Order as N90-20921/4/GAR, PC A10/MF A02) 
N90-20943/8/GAR 
Users Manual for the NASA Lewis Ice Accretion Prediction 


Code (LEWICE). 
N90-20943/8/GAR 050,380 PC A11/MF A02 
N90-20946/1/GAR 


Discrete-Vortex Model for the Symmetric-Vortex Flow on 


N90-20946/1/GAR 050,339 PC A03/MF A01 
N90-20949/5/GAR 


Some Aspects of Essentially Seetey (ENO) Formula- 
tions for the Euler Equations, Part 3. 
N90-20949/5/GAR 050,340 PC A04/MF A01 


N90-20950/3/GAR 


Effects of Nose Bluntness and Shock- ag Interactions 
on Biunt Bodies in Viscous Hypersonic Fl 
N90-20950/3/GAR 050,341 PG A09/MF A01 


N90-20951/1/GAR 
Multigrid Accelerated cee Solution of Transonic Full 


Potential Flow Equa’ 
N90-20951/1 1GaR 050,342 PC A03/MF A01 


N90-20952/9/GAR 
wg meg of Certification Issues Pertaining to 
General-Aviation- Aircraft with Natural Laminar Flow. 
N90-20952/8/GAR 050,343 PC A03/MF A01 
N90-20953/7/GAR 
Overlapped Grid Method for Multigrid, Finite Volume/Differ- 


ence Flow Solvers: Maggie. 
N90-20953/7/GAR 050,344 PC A06/MF A01 
N90-20965/1/GAR 


acre Tradeoff Study of the Scissor Wing Configura- 


N90-20965/ 1/GAR 050,345 PC A04/MF A01 
N90-20967/7/GAR 
Full-Scale Air Transport Category Fuselage Burnthrough 


ests. 
N90-20967/7/GAR 053,321 PC A03/MF A01 
N90-20968/5/GAR 


Plan for the FAA Air Traffic ee Evaluation of the 
Automated Surface Observing System (ASOS). 
N90-20968/5/GAR 053,292 PC A03/MF A01 


N90-20969/3/GAR 
Autonomous Integrated ity Stud Navigation Experiment 


for Omv. Phase 1: Feasibility S 
N90-20969/3/GAR 053,293 PC A05S/MF A01 


N90-20970/1/GAR 
Flight Path Reconstruction Using Extended Kalman Filtering 


Techniques. 
N90-20970/1/GAR 050,392 PC A0S/MF A01 
N90-20971/9/GAR 
Manta: An RPV Design to Investigate Forces and Moments 


on a Lifting Surface. 
050,393 PC A0S/MF A01 


N90-20971/9/GAR 
OR-54 VOL. 90, No. 20 


N90-20972/7/GAR 
Role of Structural Analysis in Airworthiness Certification. 
N90-20972/7/GAR 050,394 PC A03/MF A01 
N90-20973/5/GAR 


Computer-Aided Structural Optimisation of Aircraft Struc- 
tu 


res. 
N90-20973/5/GAR 050,395 PC A03/MF A01 
N90-20974/3/GAR 
Performance Data from a Wind-Tunnel Test of Two Main- 


Rotor Blade Designs for a a er. 
N90-20974/3/GA 150,396 AO5/MF A01 


N90-20975/0/GAR 
Design of a Natural Laminar Flow Airfoil for an Unmanned 
ircraft. 


Aircraft. 

N90-20975/0/GAR 050,346 PC A02/MF A01 
N90-20977/6/GAR 

satis in Inverse Design and Optimization in Aerodynam- 


N90-20977/6/ GAR 050,34: 
(Order as N90-20976/8/GAR, PC A15/MF hoz) 


N90-20978/4/GAR 
Aerofoil Design Techniques. 


N90-20978/4/GAR 
(Order as N90-20976/8/GAR, PC AIS/ME, ho2) 
N90-20979/2/GAR 
Aerodynamic Design Techniques at DLR Institute for 
Design Aerodynamics. 
N90-20979/2/GAR 
(Order as N90-20976/8/GAR, PC AIS/ME J ho2) 
N90-20980/0/GAR 
Inverse Design of Airfoil Contours: Constraints, Numerical 
Method, and lications. 
N90-20980/0/GAR 050,34: 
(Order as N90-20976/8/GAR, PC A15/MF 02) 
N90-20981/8/GAR 
Efficient Airfoil Design Method Using the Navier-Stokes 
Equations. 
NgO- 20981/8/GAR 050,350 
(Order as N90-20976/8/GAR, PC A15/MF hoz) 
N90-20982/6/GAR 
Intensive Procedure for the Design of Pressure-Specified 
Three-Dimensional Configurations at Subsonic and Super- 
sonic Speeds by Means of a Higher-Order Panel te 
N90-20982/6/GAR 050, 
(Order as N90-20976/8/GAR, PC A15/MF 02) 
N90-20983/4/GAR 
System for Transonic Wing Design with Geometric Con- 
straints Based on an Inverse Method. 


N90-20983/4/GAR 050,352 


(Order as N90-20976/8/GAR, PC A15/MF A02) 
N90-20984/2/GAR 
Fast Collocation Method for Transonic Airfoil Design. 
N90-20984/2/GAR 10,353 
(Order as N90-20976/8/GAR, PC A15/MF A02) 
N90-20985/9/GAR 
> and Transonic Blade Design by Means of Analy- 


N90-20985/9/GAR 
(Order as N90-20976/8/GAR, PC AIS/MF f hoz) 
N90-20986/7/GAR 
Computational Design Method for Shock Free Transonic 
Cascades and Airfoils. 
N90-20986/7/GAR 
(Order as N90-20976/8/GAR, PC AIS/ME PAD) 
N90-20987/5/GAR 


Inverse eee of Transonic Internal Flows with Appli- 
cation for Multi-Point-Design of Supercritical Compressor 


Blades. 
N90-20987/5/GAR 050,90: 
(Order as N90-20976/8/GAR, PC A1S/ME 02) 
N90-20988/3/GAR 
Methode Inverse pour la Determination d’Aubes de Turbo- 
Binoy (Inverse Method for the Design of Turbomachine 
a 
N90-20988/3/GAR 050,908 
(Order as N90-20976/8/GAR, PC A15/MF A02) 
N90-20989/1/GAR 
Application of an Inverse Method to the Design of a Radial 
Inflow Turbine. 
N90-20989/1/GAR 050,90: 
(Order as N90-20976/8/GAR, PC A15/MF 02) 
N90-20990/9/GAR 
ee Method for Designing 3D Turbomachinery Blade 


N90-20990/9/GAR 
(Order as N90-20976/8/GAR, PC AIS/MF A 02) 
N90-20991/7/GAR 
Aerodynamic Optimization by Simultaneously Updating Flow 
Variables and Design Parameters. 
N90-20991/7/GAR 
(Order as N90-20976/8/GAR, PC AIS/ME, 102) 
N90-20992/5/GAR 
Constrained Spanioad Optimization for Minimum Drag of 
Multi-Lifting-Surface Configurations. 
N90-20992/5/GAR 
(Order as N90-20976/8/GAR, PC AIS/ME P A02) 
N90-20993/3/GAR 
Numerical Optimization of Target Pressure Distributions for 
Subsonic and Transonic Airfoil Design. 


N90-20993/3/GAR 357 
(Order as N90-20976/8/GAR, PC A15/ MF "02) 


N90-20994/1/GAR 


Tool for Automatic Design of Airfoils in Different Operating 

Conditions. 

N90-20994/1/GAR 050,358 
(Order as N90-20976/8/GAR, PC A15/MF ‘A02) 


N90-20995/8/GAR 
Use of Numerical Optimization for Helicopter Airfoil and 
Blade Design. 
N90-20995/8/GAR 
(Order as N90-20976/8/GAR, PC A15/ MP F AZ) 
N90-20996/6/GAR 
Aerodynamic a by Optimization. 
N90-20996/6/ 
(Order as N90-20976/8/GAR, PC A15/ MP F A02) 
N90-20997/4/GAR 


Numerical Optimization of Wings in Transonic Flow. 
N90-20997/4/GAR 050,361 
(Order as N90-20976/8/'GAR, PC A15/MF ‘A02) 


N90-20998/2/GAR 
Aerodynamic Design Via Control Theory. 
N9g0- 20998/2/GAR 050,36. 
(Order as N90-20976/8/GAR, PC A15/MF ron 
N90-20999/0/GAR 
Optimization of Aerodynamic Designs Using Computational 
Fluid Dynamics. 
N90-20999/0/GAR 
(Order as N90-20976/8/GAR, PC A15/ MPs i02) 
N90-21001/4/GAR 


HOTOL Structures and Materials at British Aerospace, 


Warton, UK. 
N90-21001/4/GAR 053,203 PC A03/MF A01 
N90-21004/8/GAR 


Stereopsis Cueing Effects on Hover-in-Turbulence Perform- 
ance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 PC A04/MF A01 


N90-21005/5/GAR 


Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen Input Concepts for Interaction with a Large 


Screen Cockpit Display Format. 
N90-21005/5/GAR 050,410 PC A03/MF A01 


N90-21006/3/GAR 


Advanced Instrumentation for Aircraft Icing Research. 
N90-21006/3/GAR 050,411 PC A06/MF A01 


N90-21036/0/GAR 


Probabilistic Modeling for Simulation of Aerodynamic Uncer- 


tainties in Propulsion Systems. 
N90-21036/0/GAR 053,204 PC A03/MF A01 


N90-21037/8/GAR 
Exhaust Nozzles for Propulsion Systems with Emphasis on 


Supersonic Cruise Aircraft. 
N90-21037/8/GAR 050,911 PC A06/MF A01 
N90-21038/6/GAR 


Supersonic Through-Flow Fan Engine and Aircraft Mission 


Performance. 
N90-21038/6/GAR 050,912 PC A03/MF A01 
N90-21042/8/GAR 


Modified Touchdown Zone ——., 
N90-21042/8/GAR 053,294 PC A03/MF A01 


N90-21043/6/GAR 


Human Centrifuge Controller. 
N90-21043/6/GAR 


N90-21046/9/GAR 


Proceedings of the 13th International Congress on Instru- 
mentation in Aerospace Simulation Facilities. 
N90-21046/9/GAR 050,415 PC A02/MF A01 


N90-21047/7/GAR 
 _— Aeroelasticity History, Status and Future in 


NOD. 21047/7/GAR 050,364 PC A03/MF A01 
N90-21049/3/GAR 
indianapolis Downtown Heliport: Operations Analysis and 


Marketing History. 
N90-21049/3/GAR 053,296 PC A05S/MF A01 
N90-21050/1/GAR 


Partnership: Space Shuttle, Space Science, and Space Sta- 


tion. 
N90-21050/1/GAR 053,200 PC A03/MF A01 
N90-21051/9/GAR 


Optimal Trajectories for the Aeroassisted Flight Experiment. 
Part 3: Formulation, Results, and Analysis. 
N90-21051/9/GAR 053,244 PC A04/MF A01 


N90-21054/3/GAR 
Suboptimal and Hybrid Numerical Solution Schemes for 


Orbit Transfer Manoeuvres. 
053,245 PC A03/MF A01 


053,295 PC A03/MF A01 


N90-21054/3/GAR 
N90-21058/4/GAR 


Millimeter Wave Near-Field Study. 
N90-21058/4/GAR 051,107 PC A04/MF A01 


N90-21059/2/GAR 
Mechanistic Model for Catalytic Recombination During Aer- 


obraking Maneuvers. 
N90-21059/2/GAR 053,205 PC A05S/MF A01 
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N90-21060/0/GAR 


Transportation Monitoring Unit Qualificatio 
N90-21060/0/GAR 050,920 "pC A11/MF A02 


N90-21062/6/GAR 
NASA/DOD Controls-Structures 


1989. 
N90-21062/6/GAR 
N90-21063/4/GAR 
+ ongueaea Optical interferometer: The JPL Csi Mission 
N90-21069/4/GAR 053,264 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21064/2/GAR 
Zenith Star: A Structural Control Challenge. 
N90-21064/2/GAR 053,24: 
(Order as N90-21062/6/GAR, PC A23/MF 103) 
N90-21065/9/GAR 


Pacoss ram Status and Results. 
N90-21065/9/GAR 


Interaction Technology 
053,206 PC A23/MF A03 


N90-21066/7/GAR 


Vibration Isolation Versus Vibration Compensation on Multi- 

ple Payload Platforms. 

N90-21066/7/GAR 53,208 
(Order as N90-21062/6/GAR, PC A23/ME ‘A03) 


N90-21067/5/GAR 
oom Lae and Beyond: Science Requirements and Technol- 
N90-21067/5/GAR 053,250 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21068/3/GAR 
eee Muitibody Dynamics Simulation for Large Space 
N90-21068/3/GAR 053,209 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21069/1/GAR 


Element-Specific Modal Formulations for Large-Displace- 

ment Multibody Dynamics. 

N90-21069/1/GAR 053,03: 
(Order as N90-21062/6/GAR, PC A23/MF 403) 


N90-21070/9/GAR 


Nonlinear and Distributed Parameter Models of the Mini- 
Mast Truss. 
N90-21070/9/GAR 


210 
(Order as N90-21062/6/GAR, PC A23/ ME A ‘A03) 


N90-21071/7/GAR 


Distributed Finite-Element Modeling and Control Approach 

for Large Flexible Structures. 

N90-21071/7/GAR 053,211 
(Order as N90-21062/6/GAR, PC A23/MF ‘A03) 


N90-21072/5/GAR 


Effective Techniques for the Identification and Accommoda- 

tion of Disturbances. 

N90-21072/5/GAR 053,212 
(Order as N90-21062/6/GAR, PC A23/MF A03) 


N90-21073/3/GAR 


Modeling and Control of Flexible Space Platforms with Ar- 

ticulated Payloads. 

N90-21073/3/GAR 053,213 
(Order as N90-21062/6/GAR, PC A23/MF A03) 


N90-21074/1/GAR 


Detection of Potential Space Station Control/Structure 

Interaction with CO-St-in. 

N90-21074/1/GAR 053,214 
(Order as N90-21062/6/GAR, PC A23/MF A03) 


N90-21075/8/GAR 
Optimization of the eet and Control System for Lss 
with Reduced-Order M 
Noo 21075/8/GAR 053, 
(Order as N90-21062/6/GAR, PC A23/MF ro 
N90-21076/6/GAR 
Computational — _ for Integrated Controls and 


Structures 
N90-21076/6/ AR 053,216 
(Order as N90-21062/6/GAR, PC A23/MF A03) 


N90-21077/4/GAR 


ome Reduction for Effective Interdisciplinary Design of 
ctive Structures. 

NOO-21077/4/GAR 053,217 

(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21078/2/GAR 


Recent Experience in Simultaneous Control-Structure Opti- 


mization. 
N90-21078/2/GAR 053,218 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21079/0/GAR 


Survey of Experiments and Experimental Facilities for 

Active Control of Flexible Structures. 

N90-21079/0/GAR 053,2 
(Order as N90-21062/6/GAR, PC A23/MF 103) 


N90-21080/8/GAR 


NASA CSI var pea Methods Overview. 
N90-21080/8/GAR 
(Order as N90-21062/6/GAR, PC A2s/MP P A03) 


N90-21081/6/GAR 


Air-Beari - Weight Offload System for Ground Test of 
Heavy LSS Structures. 


053,207 
(Order as N90-21062/6/GAR, PC A23/MF A03) 


N90-21081/6/GAR 053,233 
(Order as N90-21062/6/GAR, PC A23/MF A03) 


N90-21082/4/GAR 


ASCIE: An Integrated Experiment to Study CSI in Large 
mented Optical Systems. 
21082/4/GAR 052, 
(Order as N90-21062/6/GAR, PC A23/MF ‘A03) 
N90-21083/2/GAR 


p \ casing and Control: Analytical and Experimental Re- 


N90-21083/2/GAR 
(Order as N90-21062/6/GAR, PC A23/ME if 103) 
N90-21084/0/GAR 
Experimental Evaluation of Active-Member Control of Preci- 
sion Structures. 
N90-21 084/0/GAR 053,222 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21085/7/GAR 
(Cases. Astrophysics, and Structures Experiment in Space 
N90-21085/7/GAR 
(Order as N90-21062/6/GAR, PC A2s/MEy kos) 
N90-21086/5/GAR 
LACE Flight Dynamics Experiment. 
N90-21086/5/GAR 
(Order as N90-21062/6/GAR, PC A2s/Me] ‘K03) 
N90-21087/3/GAR 
Space Truss Zero Gravity Dynamics. 
N90-21087/3/GAR 053,252 
(Order as N90-21062/6/GAR, PC A23/MF ‘koa 
N90-21088/1/GAR 
United States Air Force Academy Get-Away-Special Flexi- 
ble Beam iment. 
N90-21088/1/GAR 053,265 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21089/9/GAR 


& Technology Validation on an LSS Ground Experiment 


acility. 
N90-21089/9/GAR 053,234 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21090/7/GAR 
Strain and Dynamic Measurements Using Fiber Optic Sen- 
sors Embedded into Graphite/Epoxy Tubes. 
N90-21090/7/GAR 051,131 
(Order as N90-21062/6/GAR, PC A23/MF A03) 
N90-21091/5/GAR 
Initial Operational Capability of the Astrex Large Space 
Structures Test Bed. 
N90-21091/5/GAR 053,23: 
(Order as N90-21062/6/GAR, PC A23/MF ‘03 


N90-21092/3/GAR 


In-House Experiments in 
Force Wright Aeronautical 


Laboratory. 
N90-21092/3/GAR 053,22. 
(Order as N90-21062/6/GAR, PC A23/MF 503) 
N90-21093/1/GAR 
Design of a Digital Model Following Controller of Reaction 


Wheel Torques. 

N90-21093/1/GAR 053,253 PC A02/MF A01 
N90-21094/9/GAR 

Attitude Control Modes for the Mecb Remote Sensing Sat- 


ellites. 
N90-21094/9/GAR 053,254 PC A02/MF A01 
N90-21095/6/GAR 


Global a Optimization of Spacecraft Protective 


Structures 
N90-21095/6/ AR 053,225 PC A03/MF A01 


N90-21096/4/GAR 
Preliminary era Approach for Large High Precision Seg- 


mented Reflect 

N90-21096/4/GAR 053,255 PC A04/MF A01 
N90-21097/2/GAR 

Basg Thermomechanical Pump Helium 2 Transfer Tests. 

N90-21097/2/GAR 053,266 PC A04/MF A01 
N90-21098/0/GAR 


Cosmic Dust Collection Facility: Scientific Objectives and 


Programmatic Relations. 
N90-21098/0/GAR 053,226 PC A03/MF A01 
N90-21099/8/GAR 


Coney Loaded Joints for Assembling Aerobrake Support 


russes. 
N90-21099/8/GAR 053,227 PC A06/MF A01 
N90-21105/3/GAR 
Simulacao Do Ambiente Espacial Do Satelite SCD-01 Por 
Placas Aquecedoras (Space Environment Simulation of the 
SCD-01 Satellite Through Heating Plates). 
N90-21105/3/GAR 053,256 PC A02/MF A01 


N90-21108/7/GAR 


Radiological Assessment of Nuclear Power and Propulsion 
Operations Near ice Station Freedom. 
N90-21108/7/GA' 053,240 PC A06/MF A01 


N90-21109/5/GAR 
Effects of Magnetic Nozzle Configurations on Plasma 


Thrusters. 
050,902 PC A04/MF A01 


iy emo Structures at the Air 
atories Flight Dynamics 


N90-21109/5/GAR 
N90-21110/3/GAR 


Effect of Leveling Coatings on the Atomic Oxygen Durability 
of Solar Concentrator Surfaces. 


N90-21159/0/GAR 


N90-21110/3/GAR 
N90-21113/7/GAR 
Comparative eae of Electric Power Distribution Systems 


for 
N90-21113/7/GAR 053,257 PC A07/MF A01 
N90-21114/5/GAR ; 


Recent Stirli ine Loss- 
N90-21114/: SIGAR 


N90-21115/2/GAR 
Numerical Simulation Model for Hydrazine Attitude Control 


Thrusters. Part 1: \ 
N90-21115/2/GAR 050,921 PC A03/MF A01 
N90-21116/0/GAR 


Effect of KOH Concentration on LEO Cycle Life of IPV 
Nickel-Hydrogen Flight Battery Cells. 
N90-21116/0/GAR 051,218 PC A02/MF A01 


N90-21117/8/GAR 


Technical Evaluation Motor No. 5 (TEM-5). 
N90-21117/8/GAR 050,922 


N90-21121/0/GAR 
Acoustic Characterisation of an Aluminium Silicon Carbide 


Metal Matrix Composit 
N90-21121/0/GAR 051,923 PC A03/MF A01 
N90-21122/8/GAR 
Relevance of Impacter Shape to Nonvisible Damage and 
a Tensile Strength of a Thick Graphite/Epoxy Lami- 
N9O-21122/8/GAR 050,918 PC A03/MF A01 
N90-21123/6/GAR 
Characterization of Failure Processes in Tungsten Copper 
ing Conditions. 


Composites under Fatigue Loadi 
N90-21123/6/GAR Bt, 924 PC A03/MF A01 


N90-21124/4/GAR 
Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 

N90-21124/4/GAR 051,925 PC A03/MF A01 
N90-21125/1/GAR 

Cross-Sectional Examination of the Damage Zone in Im- 

pacted Specimens of Carbon/Epoxy and Carbon/PEEK 

Composites. 

N90-21125/1/GAR 051,926 PC A03/MF A01 
N90-21126/9/GAR 

Combined Effect of Matrix Cracking and Stress-Free Edge 


on Delamination. 
N90-21126/9/GAR 051,927 PC A04/MF A01 
N90-21129/3/GAR 


LaRc TP! 1500 Series P 
N90-21129/3/GAR 


N90-21130/1/GAR 


Three-Dimensional Elastic-Plastic Analysis of Shallow 
Cracks in Single-Edge-Crack-Tension Specimens. 
N90-21130/1/GAR 051,965 PC A03/MF AO1 


N90-21131/9/GAR 
Fiber Pushout Test: A Three-Dimensional Finite Element 


Computational Simulation. 

N90-21131/9/GAR 051,827 PC A03/MF A01 
N90-21132/7/GAR 

Multi-Objective Shape and Material Optimization of Com- 

posite Structures Including Damping. 

N90-21132/7/GAR 053,040 PC A03/MF A01 


N90-21133/5/GAR 
Nicalon/Siliconoxycarbide 
N90-21133/5/GAR 

N90-21137/6/GAR 
Structural Tailori 
N90-21137/6/GAlI 

N90-21138/4/GAR 
High Temperature Fatigue Behavior of Tungsten Copper 


Composites. 
N90-21138/4/GAR 051,930 PC A03/MF A01 
N90-21140/0/GAR 
Micromechanics Analysis of 
formations and Stresses in 
Composites. 
N90-21140/0/GAR 
N90-21141/8/GAR 
Resistencia Mecanica de Laminados Em Materiais Com- 
postos (Resistance Mechanics for Laminated Composite 
Materials). 
N90-21141/8/GAR 051,932 PC A03/MF A01 
N90-21143/4/GAR 


aeons ———. Processes for oo gag Metal- 


jatrix Composites: A Computational Simu 
NS0-2114304/GAR 051,933 mC h A03/MF A01 
N90-21157/4/GAR 


Stem Study of C! Grain Boundary 
of AIS! 304 Stantees Steel. 


the Sensitisation 

N90-21157/4/GAR 051,948 
N90-21158/2/GAR 

Titanium Aluminides: Processing, Properties and Potential. 

N90-21158/2/GAR 052,023 PC AOS/MF A01 
N90-21159/0/GAR 

Current Fluctuations Associated with Localised Corrosion: 

Mechanistic Studies of the Early Stages of Pitting and 
Stress Corrosion ing of Stainless Steel. 
N90-21 159/0/GAR 051,949 PC A03/MF A01 


OR-55 


053,228 PC A03/MF A01 


Understanding R 


esults. 
050,917 PC A03/MF A01 


PC A09/MF A02 


"050,840 PC A03/MF A01 


051,928 PC A03/MF A01 


of Select Fiber Composite Structures. 
057, 929 PC A03/MF A01 


Simulated Thermal De- 
inuous Fiber Reinforced 


051,931 PC A06/MF A01 


During 
PC A03/MF A01 


October 15, 1990 
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N90-21160/8/GAR 
Mathematical Modelling of a Attack in Stainless 


Steels: A Preliminary St 
N90-21160/8/GAR 051,950 PC A03/MF A01 
N90-21161/6/GAR 


Grain Boundary Precipitation in Ni3Al Based Alloys. 
N90-21161/6/GAR 052,024 PC {A03/MF A01 


N90-21164/0/GAR 


Compendium of Sources of Fracture Toughness and Fa- 
tigue Crack Growth Data for Metallic Alloys, Part 4. 
N90-21164/0/GAR 052,025 PC A03/MF A01 


N90-21165/7/GAR 
Hydrocarbon-Fuel/Combustion-Chamber-Liner 


Compatibility. 
N90-21165/7/GAR 051,295 PC A11/MF A02 
N90-21171/5/GAR 


Surface Characterization of Hydrogen Charged and Un- 
charged alpha-2 and gamma Titanium Aluminide Alloys 
Using AES and REELS. 

N90-21171/5/GAR 052,026 PC A03/MF A01 


N90-21178/0/GAR 
Effects of Titanium on Some Surface Properties of Nitride 


Ceramics. 
N90-21178/0/GAR 051,896 PC A03/MF A01 
N90-21179/8/GAR 
penny 4 of Amorphous Silica Coatings for High Tempera- 
re Service. 


N9O-21 179/8/GAR 051,951 PC A03/MF A01 
N90-21180/6/GAR 


Determinations of Molecular Weight and Molecular Weight 
Distribution of High Polymers by the Rheological Properties. 
N90-21180/6/GAR 050,841 PC A0S/MF A01 


N90-21181/4/GAR 


Feasibility of Intercalated Graphite Railgun Armatures. 
N90-21181/4/GAR 052,403 PC A02/MF A01 


N90-21182/2/GAR 
Studies of Mechano-Chemical Interactions in the Tribologi- 


cal Behavior of Materials. 
N90-21182/2/GAR 051,859 PC A03/MF A01 
N90-21187/1/GAR 


Fracture Toughness and Crack Growth of Zerodur. 
N90-21187/1/GAR 051,897 PC A03/MF A01 


N90-21191/3/GAR 


Corrosion Protection of 6061-T6 Aluminum by a Polyure- 
thane-Sealed Anodized Coat. 
N90-21191/3/GAR 051,952 PC A03/MF A01 


N90-21192/1/GAR 
Pesce of Pristine and intercalated Graphite Fiber Epoxy 


Composit 
N90-21 192/1 /GAR 051,871 PC A03/MF A01 
N90-21203/6/GAR 


Preparation, Characterization and Cookoff Behavior of 
Booster Compositions Prepared from RDX and Acrylic or 
Ethylene-Vinyl Acetate Dispersions. 
N90-21203/6/GAR 052,848 PC A03/MF A0O1 


N90-21207/7/GAR 
oe sie Science and Applications Bibliography, 1989 


Revi 
N90-21207/7/GAR 053,267 PC A04/MF A01 
N90-21208/5/GAR 


Critical Point Wetting Drop Tower Experiment. 
N90-21208/5/GAR 050,805 PC A03/MF A01 


N90-21210/1/GAR 


Influence of the Deposition Conditions on Radiofrequency 

Magnetror Sputtered MoS2 Films. 

N90-21210/1/GAR 050,742 PC A03/MF A01 
N90-21219/2/GAR 


General-Purpose Balloon-Borne Pointing System for Solar 
Scientific Instruments. 
050,564 PC A03/MF A01 


Materials 


N90-21219/2/GAR 
N90-21248/1/GAR 

Feasibility of Using Frequency Offset on Very High Fre- 

quency Air/Ground Voice Channels. 

N90-21248/1/GAR 053,297 PC A03/MF A01 


N90-21250/7/GAR 


Numerical Arc Segmentation Algorithm for a Radio Confer- 
ence (NASARC), Version 4.0: User’s Manual. 
N90-21250/7/GAR 050,934 PC A06/MF A01 


N90-21255/6/GAR 


Prediction of VHF/UHF Mobile Reception in Urban Areas: 
Comparison with Measurements in London. 
N90-21255/6/GAR 050,935 PC A02/MF A01 


N90-21256/4/GAR 


Data Link Processor (DLP) Project Transition Plan. 
N90-21256/4/GAR 053,298 PC A03/MF A01 


N90-21261/4/GAR 


Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 
Based Phased Array Antennas. 
N90-21261/4/GAR 050,936 PC A02/MF A01 


N90-21262/2/GAR 
oo of ‘eee Network Analyzers: A Preci- 


Viewpoint. 

N90-21 262/2/GAR 051,118 PC A05/MF A01 
N90-21263/0/GAR 

New Rectangular Waveguide to Coplanar Waveguide Tran- 


OR-56 VOL. 90, No. 20 


N90-21263/0/GAR 
N90-21268/9/GAR 


Board Cross Support Scenarios. 
N90-21268/9/GAR 


N90-21271/3/GAR 


Advanced Launch System (ALS): Electrical Actuation and 
Power Systems Improve Operability and Cost Picture. 
N90-21271/3/GAR 053,236 PC A02/MF A01 


N90-21272/1/GAR 
so nega Actuation for Thrust Vector Control Ap- 


lica’ 
053,237 PC A01/MF A01 


051,163 PC A01/MF A01 


050,937 PC A03/MF A01 


90- 21272/1/GAR 
N90-21273/9/GAR 
Coplanar Waveguide Fed Phased Array Antenna. 
N90-21273/9/GAR 051,108 PC A02/MF A01 
N90-21274/7/GAR 
Recent Results from Advanced Research on Space Solar 


Cells at NASA. 
N90-21274/7/GAR 051,380 PC A02/MF A01 
N90-21275/4/GAR 
Optical Control of an 8-Element KA-Band Phased Array 
Using a High- Optoelectronic Interconnect. 
N90-21275/4/GAR 051,109 PC A02/MF A01 
N90-21277/0/GAR 
Iniensity to Frequency Conversion Technique in Intensity 
Modulated Fiber Optic Sensing Systems. 
N90-21277/0/GAR 051,132 PC A02/MF A01 


N90-21278/8/GAR 
Coplanar Waveguide Discontinuities for p-I-N Diode Switch- 


es and Filter Applications. 
N90-21278/8/GAR 051,119 PC A02/MF A01 


N90-21279/6/GAR 


Assessment of the Potential of Continuous-Wave Ranging 
for Measuring the Distance to a Highly Reflective, Infinite 


N90-21279/6/GAR 051,198 PC A03/MF A01 
N90-21282/0/GAR 
Aperture Taper Determination for the Half-Scale Accurate 


Antenna Reflector. 
N90-21282/0/GAR 051,110 PC A03/MF A01 
N90-21283/8/GAR 


Civil Air Transport: A Fresh Look at Power-by-Wire and Fly- 


by-Light. 

Noo-212 283/8/GAR 050,412 PC A02/MF A01 
N90-21287/9/GAR 

Peeled Film GaAs Solar Cells for Jy Pow 

N90-21287/9/GAR 51,381 BC "a02/ MF A01 
N90-21289/5/GAR 


Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 

N90-21289/5/GAR 052,897 PC A03/MF A01 
N90-21290/3/GAR 

Surface-Cooling Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 PC A04/MF A01 
N90-21291/1/GAR 


Cost-Effective Strategy for Nonoscillatory Convection With- 


out Clipping. 
N90-21291/1/GAR 052,899 PC A03/MF A01 
N90-21292/9/GAR 


Compact Scheme for Systems of Equations Applied to Fun- 
damental Problems of Mechanics of Continua. 
N90-21292/9/GAR 052,900 PC A04/MF A01 


N90-21294/5/GAR 


Thermal Control System Corrosion Study. 
N90-21294/5/GAR 053,229 PC A04/MF A01 


N90-21295/2/GAR 
Liquid Transfer Cues Test Facility: Initial Hydrogen and 


Nitrogen No-Vent Fill Data. 
N90-21295/2/GAR 052,901 PC A03/MF A01 
N90-21296/0/GAR 
Thermal Radiation Characteristics of Nonisothermal Cylin- 
drical Enclosures Using a Numerical Ray Tracing Tech- 


nique. 

N90-21296/0/GAR 053,169 PC A02/MF A01 
N90-21297/8/GAR 

Computer Codes for the Evaluation of Thermodynamic 

Properties, Transport Properties, and Equilibrium Constants 


of an 11-Species Air Model. 
N90-21297/8/GAR 053,170 PC A03/MF A01 


N90-21300/0/GAR 


Navier-Stokes Analysis of Turbine Blade Heat Transfer. 
N90-21300/0/GAR 052,902 PC A03/MF A01 


N90-21301/8/GAR 
Effects of rm Sot a Single Stream Shear Layer and Its 


Parent Boundary 
N90-21301/8/GAR 052,903 PC A09/MF A01 
N90-21302/6/GAR 


Cepstrum Analysis and Applications to Computational Fluid 


Dynamic Solutions. 
N90-21302/6/GAR 052,904 PC A06/MF A01 
N90-21303/4/GAR 
Proteus Two-Dimensional eg Paced pene Code, 
Version 1.0. Volume 1: Analysis Descriptio! 
N90-21303/4/GAR 052, 905 "PC A04/MF A01 


N90-21306/7/GAR 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide 


N90-21306/7/GAR 
N90-21307/5/GAR 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N90-21307/5/GAR 052,907 PC A11/MF A02 


N90-21313/3/GAR 
Proceedings of the Third Infrared Detector Technology 


Workshop. 
N90-21313/3/GAR 050,518 PC A20/MF A03 
N90-21314/1/GAR 
Requirements of IR Space Astronomy. 
N90-21314/1/GAR 050,519 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21315/8/GAR 


Stressed Ge:Ga Photoconductors for Space-Based Astron- 
omy. (Is There Life Beyond 120 Micron). 
N90-21315/8/GAR 051, 
(Order as N90-21313/3/GAR, PC A20/MF 03) 
N90-21316/6/GAR 


Near Contact Phenomena and Transient Effects in Far In- 
frared Photoconductors. 
N90-21316/6/GAR 051,134 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21317/4/GAR 


100 Micro Kelvin Bolometer System for SIRTF. 
N90-21317/4/GAR 051,135 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21318/2/GAR 


Progress Report on Using Bolometers Cooled by Adiabatic 
Demagnetization Refrigeration. 
N90-21318/2/GAR 051,136 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21320/8/GAR 


— for High Performance HgCdTe Arrays at 4 Mi- 


N9O- 21920/8/GAR 051,137 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21321/6/GAR 


Germanium Blocked Impurity Band (BIB) Detectors. 
N90-21321/6/GAR 51,198 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21322/4/GAR 


Extrinsic Germanium Blocked Impurity Bank (BIB) Detec- 


tors. 
N90-21322/4/GAR 051,139 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21323/2/GAR 


Ga:Ge Array Development. 
N90-21323/2/GAR 051,140 
(Order as N90-21313/3/GAR, PC A20/MF A03) 


N90-21324/0/GAR 


Common Source Cascode Amplifiers for Integrating IR-Fpa 


Applications. 
N90-21324/0/GAR 051,120 


(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21325/7/GAR 
Study of Advanced InSb Arrays for SIRTF (Space Infrared 
Telescope Facility). 
NS0-21325/7/GAR 051,141 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21326/5/GAR 
INSB DRO Array Characteristics. 
N90-21326/5/GAR 142 
(Order as N90-21313/3/GAR, PC A20/ME 03) 
N90-21327/3/GAR 


Experience with the UKIRT INSB Array Camera. 
N90-21327/3/GAR 051, 
(Order as N90-21313/3/GAR, PC A20/MF aos) 


N90-21328/1/GAR 
— and Analysis Techniques for Infrared Imaging 


N90-21928/1/GAR 050,520 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21329/9/GAR 


Discovery of Low Mass Objects in Taurus. 
N90-21329/9/GAR 050,514 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21330/7/GAR 
High Resolution Imaging of the Venus Night Side Using a 
Rockwell 128X128 HgCdTe Array. 
N90-21330/7/GAR 050,515 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21331/5/GAR 


Infrared Ground-Based Astronomy with the Hughes 256 X 

256 PtSi Array. 

N90-21331/5/GAR 050, 
(Order as N90-21313/3/GAR, PC A20/MF A03) 


N90-21332/3/GAR 


Stressed Detector Arrays for Airborne Astronomy. 
N90-21332/3/GAR 
(Order as N90-21313/3/GAR, PC A20/ME ‘n03) 


N90-21333/1/GAR 
AFGL Ten Micron Mosaic Array Spectrometer: Recent Re- 


sults. 
N90-21333/1/GAR 050,522 


052,906 PC A06/MF A01 
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(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21334/9/GAR 


Initial Astronomical Results with a New 5-14 Micron Si:Ga 

58X62 DRO Array Camera. 

N90-21334/9/GAR 051, 
(Order as N90-21313/3/GAR, PC A20/MF aos) 


N90-21335/6/GAR 
+g gd Results on Two-Dimensional Interferometry of 


H 
N90-21335/6/GAR 050,523 
(Order as N90-21313/3/GAR, PC A20/MF A03) 


N90-21336/4/GAR 


Short Wavelength HgCdTe Staring Focal Plane for Low 

Background Astronomy Applications. 

N90-21336/4/GAR 051,146 
(Order as N90-21313/3/GAR, PC A20/MF A03) 


N90-21337/2/GAR 
Low Noise HgCdTe 128 X 128 SWIR FPA for Hubble 

Space inee 
N90-21337/2/GAR 051,147 
(Order as N90-21313/3/GAR, PC A20/MF A03) 

N90-21338/0/GAR 
Laboratory ” Telescope Use of the NICMOS2 128 X 128 


H e Arra 
N 21398/0/GAR 051,148 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21339/8/GAR 


Future Directions for NICMOS Arrays. 
N90-21339/8/GAR 051,149 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21340/6/GAR 


Introduction to the Infrared Space Observatory (ISO). 
N90-21340/6/GAR 
(Order as N90-21313/3/GAR, PC A20/MF ‘A03) 
N90-21341/4/GAR 


Design and Status of the Detector Block for the ISO-SWS. 
N90-21341/4/GAR 051,150 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21342/2/GAR 


Status of the Isophot Detector Development. 
N90-21342/2/GAR 051,151 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21343/0/GAR 
ISO/LWS: Detector Status. 
N90-21343/0/GAR 051,152 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21344/8/GAR 
|SO Camera Array Development Status. 
N90-21344/8/GAR 
(Order as N90-21313/3/GAR, PC A20/ME A 403) 
N90-21345/5/GAR 


SIRTF in High Earth Orbit. 
N90-21345/5/GAR 053,20 
(Order as N90-21313/3/GAR, PC A20/MF ‘s03) 


N90-21346/3/GAR 
SOFIA: Stratospheric Observatory for Infrared ——._, 
N90-21346/3/GAR 
(Order as N90-21313/3/GAR, PC A20/MF f 03) 
N90-21347/1/GAR 


Laboratory Characterization of Direct Readout Si:SB and 
Si:Ga Infrared Detector Arrays. 
N90-21347/1/GAR 051,153 
(Order as N90-21313/3/GAR, PC A20/MF A03) 
N90-21348/9/GAR 


H ‘e 256X256 NWIR FPA. 
N90-21348/9/GAR 051, 
(Order as N90-21313/3/GAR, PC A20/MF 03) 


N90-21349/7/GAR 
Improved Si:As BIBIB Hybrid Arrays. 
N90-21349/7/GAR 051, 
(Order as N90-21313/3/GAR, PC A20/MF aoa) 
N90-21350/5/GAR 


Tests of the Rockwell Si:As Back-illuminated Blocked-Impu- 

rity Band (BIBIB) Detectors. 

N90-21350/5/GAR 051,156 
(Order as N90-21313/3/GAR, PC A20/MF A03) 


N90-21351/3/GAR 


Foundations of Measurement and Instrumen 
N90-21351/3/GAR 051,792 


N90-21360/4/GAR 
Fiber ome Sensor for Noncontact Measurement of Shaft 


Speed, Torque, and Power. 
N90-21360/4/GAR 051,862 PC A03/MF A01 
N90-21361/2/GAR 


Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Parallel 


GAP Welding Process. 
N90-21361/2/GAR 050,913 PC A03/MF A01 
N90-21374/5/GAR 


Some Recent Applications of Laser Ultrasound to the Char- 
acterisation of Materials. 
051,838 PC A03/MF A01 


tation. 
PC A11/MF A02 


N90-21374/5/GAR 

N90-21387/7/GAR 
Review of Gear Housing Dynamics and Acoustics Litera- 
ture. 


N90-21387/7/GAR 
N90-21394/3/GAR 
Transmission Research Activities at NASA Lewis Research 


Center. 
N90-21394/3/GAR 050,398 PC A03/MF A01 
N90-21395/0/GAR 


Internal Rotor Friction Instability. 
N90-21395/0/GAR 


N90-21398/4/GAR 


051,490 PC A0S/MF A01 


051,860 PC A08/MF A01 


Weld Quality Usi 


On-Line Assessment o' ising Ultrasonics. 
N90-21398/4/GAR 051,797 PC A03/MF A01 
N90-21399/2/GAR 


Aeropropulsion Facilities Configuration Control: Procedures 


Manual. 

N90-21399/2/GAR 050,588 PC A03/MF A01 
N90-21401/6/GAR 

Ultrasonic and Radiographic —— of Advanced Aero- 


ce Materials: Ceramic 
90-21401/6/GAR 053,290 PC A03/MF A01 
N90-21402/4/GAR 
Review and Statistical Analysis of the Ultrasonic Velocity 
Method for Estimating the Porosity Fraction in Polycrystal- 


line Materials. 
N90-21402/4/GAR 051,898 PC A03/MF A01 
N90-21405/7/GAR 


Effect of Elastic Boundary Conditions on the Dynamic Re- 


_— of to Plates. 
[90-21405/7/GA 053,041 PC A06/MF A01 
N90-21409/S/GAR 


Fatigue Damage Growth Mechanisms in Continuous Fiber 
Reinforced Titanium Matrix Composites. 
N90-21409/9/GAR 051,934 PC A03/MF A01 


N90-21410/7/GAR 


Computational Structural Mechanics Testbed Generic 
Structural-Element Processor Manual. 
N90-21410/7/GAR 053,042 PC A14/MF A02 


N90-21411/5/GAR 


Direct Formulation of a 4-Node Hybrid Shell Element with 
Rotational rees of Freedom. 
N90-21411/5/GAR 053,043 PC A03/MF A01 


eee 


Integrated Modeling and Analysis of a Space-Truss Article. 
NOO21412/5/GARE 053,259 PC A03/MF A01 


N90-21413/1/GAR 


User Manual for Viconopt: An Exact Analysis and Optimum 
Design Program LS cageey | the Buckling and Vibration of 
Prismatic Assemblies of Flat in-Plane Loaded, ne 
Plates, with ‘oximations for Discrete Supports, and 


Transverse Stiffeners. 
N90-21413/1/GAR 053,044 PC A09/MF A01 
N90-21414/9/GAR 


Compendium of Fracture Mechanics Problems. 
N90-21414/9/GAR 050,903 PC A08/MF A01 


N90-21420/6/GAR 


Thermomechanical Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Report). 
N90-21420/6/GAR 052,027 PC A08/MF A01 


N90-21421/4/GAR 
Delamination Failure in a Unidirectional Curved Composite 


Laminate. 
N90-21421/4/GAR 051,935 PC A03/MF A01 
N90-21422/2/GAR 


NASA Airframe Structural Integrity Pr 4 
N90-21422/2/GAR 050,999 PC A03/MF A01 


N90-21424/8/GAR 
Evaluation of the Pressure Proof Test Concept for Thin 


Sheet 2024-T3. 
N90-21424/8/GAR 050,400 PC A03/MF A01 
N90-21435/4/GAR 


Program of the International Training Course on Remote 


Sensing for African . 
N90-21435/4/GAR 052,570 PC A03/MF A01 
N90-21436/2/GAR 


Shade Images of Forested Areas Obtained from LANDSAT 


MSS Data. 
N90-21436/2/GAR 052,571 PC A02/MF A01 
N90-21437/0/GAR 


Resultados Do Projeto Gondwana: Um Exemplo de Corre- 

lacao Geologica Intercontinental | bamgeoy Imagens Land- 
pe: Ab mecenery of the Gondwana Project: < Inter- 
inental G Correlation Calta Cieng Landen ). 

052,467 PC A03/ AO1 


No0-24 437/0/G. 
N90-21438/8/GAR 
Hig oe Sensing ag y= to Sea Water Quality Researches 
in Coastal R : A Review. 
N90-21438/8 GAR 052,814 PC A03/MF A01 
N90-21439/6/GAR 


Wheat Yield Estimation at ~ Farm Level Using Landsat 


TM and Agromet 
N90-21439/6/GAR "950,462 PC A03/MF A01 
N90-21440/4/GAR 


Geobotanical Remote Sensing: A Review. 
N90-21440/4/GAR 052572 PC A04/MF AO1 
N90-21441/2/GAR 

Agricultural Yield Estimation of Sugarcane Based on Agro- 


meteorological . 
N90-21441/2/GAR 050,463 PC A03/MF A01 


N90-21459/4/GAR 


N90-21442/0/GAR 


} Atraves DA Ana- 
pn 


N90-21442/0/GAR — 
Se ae 
Cobertura E USO DA Terra Atraves de 


Noo" e021 4sa/8/CAR _ ba od PC A06 aaron, A01 


N90-21444/6/GAR 
Sennen Information Based for Crop Area Estima- 


NQ0-21444/6/GAR 050,464 PC A02/MF A01 
pa pte 


and Modelling of Spatial Data Proposal of a 


System for CBERS. 
N90-21445/3/GAR 052,573 PC A02/MF A01 
N90-21446/1/GAR 


Projeto Canasate: Sensoriamento Remoto Aplicado AO Le- 
Ss DA Aapied to Canavieira — 


NOO214s6/17 ees 050,465 PC AOS Ne A01 
N90-21447/9/GAR 


Geracao de Modelos de Grade Triangular Em Ambiente de 
Microcomputador (Generation of Triangular Form Models in 
nvironment). 


pg epee > ler E 
N90-21447/9/GAR 052,409 PC A02/MF A01 
N90-21448/7/GAR 


ito a de Dados TM/Landsat No Monitora- 
pee Baader Interiores (Digital of TM/Land- 
sat Data in ‘ Bontoring Interior Water). 
N90-21448/7/GAR 052,574 PC A03/MF A01 
N90-21449/5/GAR 


Caracterizacao de Estruturas Lineares a Partir de Dados de 
Sensoriamento Remote; Serra Do Espinhaco Meridional 


050,483 PC A03/MF A01 


Sensing Data; E Sierra). 
N90-21449/5/GAR yc A03/MF A01 
N90-21450/3/GAR 

Do Espinhaco Meridional, Incluindo O Quadrila- 
tero Ferrifero: Integracao Atraves de Dados de Sensoria- 
mento Remoto ( of Espinhaco Meridional, a 
the Quadrilatero Fi ; Integration Through Ri 
Sensing Data). 

N90-21450/3/GAR 052,469 PC A03/MF A01 
N90-21451/1/GAR 
Monitoring Vegetation of Brazil: Potentialities of Multi-Sen- 


sors Approach. 
N90-21451 /1/GAR 052,575 PC A03/MF A01 
N90-21452/9/GAR 


Evolucao Do Sensoriamento Remoto Aplicado Em Vegeta- 

cao E Floresta No INPE (Evolution of Remote Sensing Ap- 

plied to Vegetation and Forest at INPE). 

N90-21452/9/GAR 052,576 PC A03/MF A01 
N90-21453/7/GAR 

Analise de Parametros de Do Rio Piaui 
: of Quality ae of the Pious 
indsat (Analysis Water ers 
River (Se), Brazil, Through Field and TM/Landsat Sensor 


Data). 
N90-21453/7/GAR 052,492 PC A02/MF A01 


N90-21454/5/GAR 


Avaliacao das Areas de Manguezal Do Rio Piaui(Se) 
Atraves de Sensoriamento Remoto (Evaluation of the Man- 
grove Areas of the Rio Piaui (SE) Through Remote Sens- 


ing). 
N90-21454/5/GAR 052,577 PC A02/MF A01 


N90-21455/2/GAR 


Aerial Phot 
N90-21455/2/ 


N90-21456/0/GAR 


uae > gy Credit Control. 
PC A03/MF A01 


de Imagens de Sen- 
icado a Geologa (intoducton of Dita 
by Remote Sensors 


Image Applied to 
NOE ASS/O/GAR” 052,470 PC A03/MF 


N90-21457/8/GAR 


Aucion taemengus @ inseane Siiiae Do tenia Se 
NA Deteccao de Areas Afetadas Por Ataque de Lagartas 
Sri Fusca) NA eee Se na Gan one © 
the Detection of Areas Affected by Caterpillar 

Fusca) Attack in the Dende (Elais Guineensis) Paim Planta- 


tion)). 
N9O21457/8/GAR 052,578 PC A02/MF A01 
N90-21458/6/GAR 


Avaliacao Do Desempenho DA Classificacao E Estimativa 
DA Proporcao DA Cultura DA Cana-de-Acucar Pelo Proce- 
dimento-inpe, Utilizando Dados Do Landsat (Evaluation of 
Classification Performance and Estimate of the 
Sugar Cane Crop Through Procedure-INPE Utilizing Land- 


sat Data). 
N90-21458/6/GAR 050,467 PC A03/MF A01 
N90-21459/4/GAR 


Contribuicao Para O Estudo DA Evolucao de Parte Do Su- 

lhaco E de Seu Embasamento Atraves DA 

raturamento (Contribution for the Study of the 

Evolution of Part of the Espinhaco Supergroup and Its 
Foundation Through Fracture Analysis). 


October 15,1990 OR-57 





NTIS ORDER/REPORT NUMBER INDEX 


N90-21459/4/GAR 
N90-21460/2/GAR 

Estimativa DA Produtividadedo Trigo Atraves de Radiome- 

tria de Campo (Wheat Producti e Estimate Through Field 

N90-21460/2/GAR 050,468 PC A03/MF A01 
N90-21461/0/GAR 


Neo-21461/0/GAR 
21461/0/GAR 


N90-21462/8/GAR 


Potencialidade Do USO de Dados de Satelite No Mapea- 
mento de Planicies de Inundacao (Possible Use of Satellite 


Data for Flood Plain Mapping). 
N90-21462/8/GAR 052,580 PC A03/MF A01 


N90-21463/6/GAR 


Avaliacao Do Desempenho DOS Dados Mss/Landsat NA 
Estimativa de de Canais Fluviais (Performance 
Evaluation of MSS/LANDSAT Data in the Estirnation of Flu- 


vial Channel Width). 

N90-21463/6/GAR 052,581 PC A03/MF A01 
N90-21464/4/GAR 

Avaliacao Do lho de Detetores Morfologi de 

— valuation of Morphological Edge De- 

tectors). 

N90-21464/4/GAR 052,582 PC A02/MF A01 
N90-21465/1/GAR 

Laboratorio Regional de Sensoriamento Remoto (Regional 


Remote Sensing Laboratory). 
N90-21465/1/GAR 052,583 PC A02/MF A01 


N90-21469/3/GAR 


O2 Reduction at the IFC Orbiter Fuel Cell O2 Electrode. 
N90-21469/3/GAR 053,260 PC A03/MF A01 


N90-21477/6/GAR 


MECCA —— Documentation 
N90-21477/6/GAR 


052,786 PC A12/MF A02 
ge eg 


052,471 PC A03/MF A01 


ean amnt and Perspective). 
052,579 PC A02/MF A01 


and Deposition of on 2 Gaseous and 
Particulate Pollutants During es over the Baltic Sea. 
N90-21478/4/GAR 051,438 PC A03/MF A01 


N90-21479/2/GAR 
Environmental , Volume 11. Environmental Assess- 
ment: Addition to ations Building, Mars Site. 
N90-21479/2/GAR 053,238 PC A04/MF A01 


N90-21480/0/GAR 


Environmental Projects, Volume 10. ene Assess- 
ment: New 34-Meter Antenna at APOLLO Sit 
N90-21480/0/GAR 053,239 PC "A05/MF A01 


N90-21486/7/GAR 


Radon Concentration over the Brazilian Amazon Basin 
During the Wet Sommue abe (Belem-Manaus Gte-Able-28 Flight 


of Apel 24, 1987). 
N90-21486/7/GAR 051,542 PC A03/MF A01 
N90-21493/3/GAR 


Age Constraints for the Present Fault 
Imperial Valley, California: Evidence for 
Propagation of the Gulf of California Rift System 
N90-21493/3/GAR 052,472 PC A03/MF AO1 


N90-21494/1/GAR 
N90-21 MON GAR 

N90-21495/8/GAR 
Zones of a for Retrieval of oe Pressure from 
Observations o' 


in the a Band of Oxygen. 

NOD 21400 8/GAR 050,573 PC A03/MF A01 
N90-21496/6/GAR 

itivity Studies in a Two-Dimensional Atmospheric 
Transport Model. 

N90-21496/6/GAR 050,548 PC A03/MF A01 
N90-21498/2/GAR 

Preliminary Report on the Demonstration of the VAS CO2 

Png Parameters (Cover, Height, and Amount) in Support 

N90-21498/2/GAR 050,574 PC A03/MF A01 
N90-21499/0/GAR 


Observations of A' 
N90-21499/0/GAR 


N90-21500/5/GAR 
Meteorologist Weather Processor (MWP) Integration Test 


Plan. 

N90-21500/5/GAR 053,299 PC A03/MF A01 
N90-21501/3/GAR 

Use of Microwave Satellite Data to Study Variations in 

Rainfall over the Indian Ocean. 

N90-21501/3/GAR 050,560 PC A04/MF A01 
N90-21502/1/GAR 


Se 2 Sia ont hee 2 Seated Coan 
Model: A 


Atmosphere 
N90-21502/1/GAR 050,561 PC AOL ME A01 
N90-21513/8/GAR 


ration in the 
tward 


ion Dynamical Processes from Atomic 
050,543 PC A03/MF A01 


Electricity, 1988. 
050,575 PC A04/MF A01 


USSR Space Life Sciences Digest, Issue 
N90-21 Tna/8/GAR 053,268 *Pc A06/MF A01 
N90-21521/1/GAR 

py ner td  Aenccan > Soguama Mental Acuity Tests 


Noo! seit) A joan GAR mates. 50 204 PC A04/MF A01 


OR-58 VOL. 90, No. 20 


N90-21522/9/GAR 


Human Factors in Fighter Software Development. 
N90-21522/9/GAR 050,627 PC A03/MF A01 


N90-21524/5/GAR 


Time-Accurate Adaptive Grid Method and the Numerical 
Simulation of a Shock-Vortex Interaction. 
N90-21524/5/GAR 052,058 PC A03/MF A01 


N90-21529/4/GAR 

Cooperating Intelligent Systems. 
N90-21529/4/GA a 
N90-21531/0/GAR 


Maintenance = Reuse-Oriented Software Development. 
N90-21531/0/GAR 051,014 PC A03/MF Ao1 


N90-21532/8/GAR 
Integrating Automated Support for a Software Management 


Cycle into the TAME System 
N90-21532/8/GAR 051,015 PC A03/MF A01 
N90-21533/6/GAR 


Fast Causal Multicast. 
N90-21533/6/GAR 


N90-21535/1/GAR 
Strategies for Concurrent Processing of Complex Algo- 


rithms in Data Driven Architectures. 
N90-21535/1/GAR um * 017 PC A09/MF AO1 


N90-21536/9/GAR 
Annotated Bibliography of Software Engineering Laboratory 


Literature. 

N90-21536/9/GAR 051,018 PC A11/MF A02 
N90-21537/7/GAR 

Collected Software Engineering Papers, Vol 

N90-21537/7/GAR at ” 051,019 PCA A08/ME A01 
N90-21538/5/GAR 


Lessons Learned in the Transition to Ada from Fortran at 


NASA/Goddard. 
N90-21538/5/GAR 051,020 PC A08/MF A01 
N90-21539/3/GAR 


——_ of Ada Technology in the — Dynamics Area: 


Implementation/Testing Phase 
N90-21539/3/GAR 050.965 PC A05/MF A01 
N90-21540/1/GAR 


Collected Software Engineering Papers, Volume 
N90-21540/1/GAR 051,021 PC 408 /MF A01 


N90-21541/9/GAR 
System ~— of a Production Ada (Trademark) Project: 


The Gr 
050,366 PC A03/MF A01 


050,310 PC A03/MF A01 


051,016 PC A03/MF A01 


NOO-2I6¢1 JO/GaR 
N90-21542/7/GAR 
Evolution of Ada Technology in the Flight Dynamics Area: 


Design Phase Anal 

N90-21542/7/GAR 050,367 PC A04/MF A01 
N90-21543/5/GAR 

Software Management Environment (SME) Concepts and 


Architecture. 
N90-21543/5/GAR 050,368 PC A04/MF A01 
N90-21544/3/GAR 


 _azaaaaaa of a Production Ada Project: The Grody 


jtudy. 
N90-21544/3/GAR 050,369 PC A07/MF A01 
N90-21545/0/GAR 
Software Engineering Laboratory (SEL) Database Organiza- 


tion and User’s Guide. 
N90-21545/0/GAR 051,022 PC A09/MF A01 
N90-21552/6/GAR 


Hypercluster Parallel Processing Library User’s Manual. 
N90-21552/6/GAR 051,023 PC A04/MF A01 


N90-21553/4/GAR 
Architecture Independent Environment for Developing Engi- 


neering Software on MIMD Computers. 
N90-21553/4/GAR 051,024 PC A08/MF A01 


N90-21554/2/GAR 
Curvature Continuity of Cubic Bezier Curves in = Solid 


Modeling Aerospace Research Tools Design Softwar 
N90-21554/2/GAR 051,025 PC 003/MF A01 
N90-21555/9/GAR 


Exploiting Virtual Synchrony in Distributed boy 
N90-21555/9/GAR 051,026 A03/MF A01 


N90-21556/7/GAR 
Performance Bounds on Parallel Self-initiating Discrete- 


Event. 
N90-21556/7/GAR 051,027 PC A03/MF A01 
N90-21557/5/GAR 


NETRA: A Parallel Architecture for ee Vision Sys- 
tems 2: A ms and Performance E' 
N90-21557/5/GAR 051,068 PC A03/MF A01 


N90-21564/1/GAR 


Real Time Neural Net Estimator of Fatigue Life. 
N90-21564/1/GAR 050, 9. PC A03/MF A01 


N90-21567/4/GAR 
High ooutee Solutions of incompressible Navier-Stokes 


Equat 
NSO-2156 567/4/GAR 052,908 PC A03/MF A01 
N90-21568/2/GAR 


Compact Finite Volume Methods for the Diffusion Equation. 
N90-21568/2/GAR 052,059 PC A03/MF A01 


N90-21570/8/GAR 
jy ne Nonoscillatory a Schemes for High- 
Speed Steady Multidimensional Fi 


N90-21570/8/GAR 
N90-21571/6/GAR 
Adaptive Grid Embedding for the Two-Dimensional Flux- 


lit Euler Equations. 
050,370 PC A0S/MF A01 


052,909 PC A03/MF A01 


NBO-21671/°GAR 
N90-21595/5/GAR 
Finite Element ——- for Hyperbolic Conservation 
erm: 


Laws with Forcing 
N90-21595/5/GAR 053,171 PC A04/MF A01 
N90-21596/3/GAR 


Shock and Vibration Digest, Volume 22, No. 2. 
N90-21596/3/GAR 053,045 PC AQ4/MF A01 


N90-21597/1/GAR 
State of the ART of Acoustics of Active and Passive Muf- 


flers. 
N90-21597/1/GAR 051, 
(Order as N90-21596/3/GAR, PC A04/MF re 
N90-21598/9/GAR 


R ular Subsonic Jet Flow Field Measurements. 
N90-21598/9/GAR 050,371 PC A08/MF A01 


N90-21600/3/GAR 


Microgravity Acoustic Mixing for Particle Cloud Combustors. 
N90-21600/3/GAR 050,899 PC A08/MF A01 


N90-21602/9/GAR 


Radiation of Sound from a Propeller at Angle of Attack. 
N90-21602/9/GAR 052,872 PC A04/MF A01 


N90-21603/7/GAR 
Active Control of Multi-Dimensional Random Sound in 


N90-21603/7/GAR 052,873 PC A03/MF A01 
N90-21604/5/GAR 


Free-Field Propagation of High Intensity Noise. 
N90-21604/5/GAR 052,874 PC A0S/MF A01 


N90-21605/2/GAR 


Sonic Boom Signature Data from Cruciform Microphone 
Array Experiments During the 1966-1967 Eafb National 
Sonic Boom Evaluation Program. 

N90-21605/2/GAR 052,875 PC A04/MF A01 


N90-21606/0/GAR 
SR90, ee Shaped-Charge Critical lonization Velocity 


Experime 
N90-21606/0/GAR 050,544 PC A03/MF A01 
N90-21634/2/GAR 


West European Magnetic Confinement Fusion Research. 
N90-21634/2/GAR 052,628 PC A12/MF A02 


N90-21680/5/GAR 
Small —— Innovation Research. Abstracts of 1988 


Phase 1 A 
N90-21680/5/GAR 050,327 PC A0S/MF A01 
N90-21681/3/GAR 


Smail Business Innovation Research. Abstracts of Complet- 


ed 1987 Phase 1 Proj 
N90-21681/3/GAR 050,328 PC A0S/MF A01 
N90-21689/6/GAR 


New Water Vapor Masers in the Southern Hemisphere. 
N90-21689/6/GAR 050,525 PC A03/ME A01 


N90-21710/0/GAR 
Solar Fiares and Dynamics of Langmuir Waves in Current- 


Carrying Plasmas. 
N90-21710/0/GAR 050,526 PC A03/MF A01 
N90-21711/8/GAR 


VLA Observations of the Coronal Plasma. 
N90-21711/8/GAR 050,527 PC A03/MF A01 


N90-21713/4/GAR 


Fenomenos de Alta Energia Em Explosoes Solares (High 
oe Phenomena During Solar Flares). 
N90-21713/4/GAR 050,528 PC A06/MF A01 


N90-21714/2/GAR 
Comparison of Quiet Time Geoma 
(Sq) in H Component at Eusebio and 
N90-21714/2/GAR 
N90-21715/9/GAR 
Simplified Model for Solar Cosmic Ray Exposure in Manned 


Earth Orbital Flights. 
N90-21715/9/GAR 053,241 PC A03/MF A01 
N90-21719/1/GAR 


Flare Stars at Radio Wavelengths. 
N90-21719/1/GAR 050,529 PC A03/MF A01 


N90-21720/9/GAR 
Research Programs in Aeronautical Engineering, Solid 
State Physics, and Materials Science at Technion-israel In- 
stitute of Technology, Haifa, Israel. 
N90-21720/9/GAR 050,416 PC A03/MF A01 
N90-21721/7/GAR 
Research and Techi 
N90-21721/7/GAR 
NAL-TM-SE-8901 
Human Centrifuge 
N90-21043/6/GAR 
NAL-TR-1014 
igital Controller for Active Aeroelastic Contr: 
PB90-255696/GAR 050,413 Pe 03/MF A01 


netic — Variation 
choeira Paulista. 
050,545 PC A02/MF A01 


052,290 PC A08/MF A01 


053,295 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NAL/TR-1016T 


Comparison between the Null-Collision and Time-Counter 
Direct-Simulation Monte Carlo Methods: Leading Edge 


Flow. 
PB90-255704/GAR 050,374 PC A03/MF A01 
NAL/TR-1018T 


Some Topics in Cometetent Transonic Aerodynamics. A 
Revised Paper Based on a Presentation Given at the 
|UTAM Symposium TRANSSONICUM Ul. 

PB90-255712/GAR 050,375 PC A03/MF A01 


NAL-TR-1019 
Lubrication Characteristics of Rolling Bearings Lubricated 
by Self-Lubricating Lg mong Retainers. Part 1. Selection 


of Bearings for Earth Sensors. 
PB90-255720/GAR 053,261 PC A03/MF A01 
NAL-TR-1020 


ote ge of Fluid Dynamic Performance of LE-7 Liquid 


mp. 

PB! 255736/GAR 050,924 PC A03/MF A01 
NAL-TR-1023 

Research and Development of Advanced Gas Turbine. 

PB90-255753/GAR 050,914 PC A04/MF A01 
NAL-TR-1024 

Characteristics of Pushbroom Scanning Type Radiometer 


Utilizing Linear Sensors. 
PB90-255779/GAR 051,105 PC A03/MF A01 
NAL-TR-1025 


Numerical Calculation of ay ~ ve Flow Around Blunt 
Bodies Using Upwind Difference Sche 
PB90-255746/GAR 050,376 PC A03/MF A01 


NAL/TR-1027T 
neta Seiten p Hypersonic Flow — a Space 
jane. nalysis o meer eating. 
PB90-255761/GAR 377 PC A03/MF A01 
NAL-TR-1028 


Numerical Simulation of Hypersonic Viscous Flow for the 
ign of H-!l Orbiting Plane (HOPE). 
PB90-255787/GAR 050,378 PC A06/MF A01 


NAMRU-2-CS-157 


Detection of ‘Brugia Malayi’ Infected Mosquitoes with Spe- 
cies Specific DNA Probe pBm 15, in Riau, Indonesia. 
AD-A222 769/2/GAR 052,199 PC A02/MF A01 


NAMRU-2-TR-1074 


Intestinal Capillariasis. 
AD-A222 728/8/GAR 


NAMRU-2-TR-1075 


Dengue Fever in American Military Personnel in the Philip- 
pines: Clinical Observations on Hospitalized Patients during 


a 1984 Epidemic. 
AD-A222 730/4/GAR 052,226 PC A02/MF A01 
NAMRU-2-TR-1076 


Animal Influence on Man-Biting Rates at a Malarious Site in 


Palawan, Philippines. 
AD-A222 727/0/GAR 051,775 PC A02/MF A01 
NAMRU-2-TR-1077 


Symptoms Associated with Diarrhoeal Iliness at San Lazaro 
Hospital, Manila in 1983 and 1984. 
AD-A222 767/6/GAR 052,137 PC A03/MF A01 


NAMRU-2-TR-1078 
Cemetery Vase Breeding of Dengue Vectors in Manila, Re- 


public of the Philippines. 
AD-A222 768/4/GAR 052,227 PC A02/MF A01 
NAS 1.15:4182 


Simplified Model for Solar Cosmic Ray Exposure in Manned 


Earth Orbital Flights. 
N90-21715/9/GAR 053,241 PC A03/MF A01 
NAS 1.15:4183 


Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade = for a Utility-Class ey 
N90-20974/3/GA\ 050,396 A05/MF A01 


NAS 1.15:4185 


Fracture Toughness and Crack Growth of Zerodur. 
N90-21187/1/GAR 051,897 PC A03/MF A01 


NAS 1.15:4192 
Microgravity Science and Applications Bibliography, 1989 


Revision. 

N90-21207/7/GAR 053,267 PC A04/MF A01 
NAS 1.15:100387 

Global Nonlinear Optimization of Spacecraft Protective 


Structures 
053,225 PC A03/MF A01 


052,198 PC A03/MF A01 


n. 
N90-21095/6/GAR 
NAS 1.15:100391 
Cross-Sectional Examination of the Damage Zone in Im- 
pacted Specimens of Carbon/Epoxy and Carbon/PEEK 
N90-21125/1/GAR 051,926 PC A03/MF A01 
NAS 1.15:100393 
Compendium of Fracture Mechanics Problems. 
N90.21414/9/GAR 050,903 PC ‘A08/MF A01 
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N90-20965/1/GAR 050,345 PC A04/MF A01 
NAS 1.26:186577 


Free-Field Pri tion of High Intensity N 
N90.21604/5/GAR - 052,874 


NAS 1.26:186583 


Curvature Continuity of Cubic Bezier Curves in the Solid 
Modeling Aerospace Research Tools ign Software. 
N90-21554/2/GAR 051,025 PC A03/MF A01 


NAS 1.26:392231 


USSR ce Life Sciences Digest, Issue 
Noose 1ve/Gan 053,268 *Pc A06/MF A01 


NAS 1.55:3041 
NASA/DOD Controls-Structures 
1989. : 


N90-21062/6/GAR 
NAS 1.55:3063 
Joint University Program for ‘Air Transportation Research, 


1988-1989. 
N90-20921/4/GAR 050,403 PC A10/MF A02 
NAS 1.60:2980 


Stereopsis Cueing Effects on Hover-in-Turbulence Perform- 
ance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 PC A04/MF A01 


NAS 1.60:2989 
Discrete-Vortex Model for the Symmetric-Vortex Flow on 
Cones. 


N90-20946/1/GAR 050,339 PC A03/MF A01 
NAS 1.60:2994 


Influence of the Deposition Conditions on Radiofrequency 
Magnetron Sputtered MoS2 Films. 
N90-21210/1/GAR 050,742 PC A03/MF A01 


NAS 1.60:2998 


Time-Accurate Adaptive Grid Method and the Numerical 
Simulation of a Shock-Vortex Interaction. 
N90-21524/5/GAR 052,058 PC A03/MF A01 


051,016 PC A03/MF A01 


PG A03/MF A01 


PC "AOS/MF A01 


Interaction Technology 
053,206 PC A23/MF A03 


NAS 1.60:3013 
General-Purpose Balloon-Borne Pointing System for Solar 


Scientific Instruments. 
N90-21219/2/GAR 050,564 PC A03/MF A01 
NAS 1.61:1222 
Foundations of Measurement and Instrumentation. 
N90-21351/3/GAR 051,792 PC A11/MF A02 


NAS 1.61:1235 
Exhaust Nozzles for Propulsion Systems with Emphasis on 


Supersonic Cruise Aircraft. 

N90-21037/8/GAR 050,911 PC A06/MF A01 
NASA-A-90090 

Evaluation of Speech Recognizers for Use in Advanced 

Combat Helicopter Crew Station Research and Develop- 


ment. 

AD-A223 239/5/GAR 050,402 PC A05/MF A01 
NASA-CP-3041 

— Controls-Structures Interaction Technology 


9. 
N90-21062/6/GAR 053,206 PC A23/MF A03 
NASA-CP-3063 


Joint University Program for Air Transportation Research, 


1988-1989. 

N90-20921/4/GAR 050,403 PC A10/MF A02 
NASA-CR-4264 

Radiation of Sound from a Propeller at Angle of Attack. 

N90-21602/9/GAR 052,872 PC A04/MF A01 
NASA-CR-4267 

Autonomous Integrated GPS/INS Navigation Experiment 

for Omv. Phase 1: Feasibility Study. 

N90-20969/3/GAR 053,293 PC A0S/MF A01 
NASA-CR-4282 


Direct Formulation of a 4-Node Hybrid Shell Element with 


Rotational rees of Freedom. 

N90-21411/5/GAR 053,043 PC A03/MF A01 
NASA-CR-4285 

Some Aspects of Essentially Nonoscillatory (ENO) Formula- 

tions for the Euler Equations, Part 3. 

N90-20949/5/GAR 050,340 PC A04/MF A01 
NASA-CR-177541 

Basg Thermomechanical Pump Helium 2 Transfer Tests. 

N90-21097/2/GAR 053, PC A04/MF A01 
NASA-CR-177547 

Evaluation of Speech Recognizers for Use in Advanced 

Combat Helicopter Crew Station Research and Develop- 


ment. 
AD-A223 239/5/GAR 050,402 PC A05S/MF A01 
NASA-CR-181728 
Computational Structural Mechanics Testbed Generic 
Structural-Element Processor Manual. 
N90-21410/7/GAR 053,042 PC A14/MF A02 
NASA-CR-181899 
LaRc TP! 1500 Series Polymers. 
N90-21129/3/GAR 
NASA-CR-181925 
Rectangular Subsonic Jet Flow Field Measurements. 
N90-21598/9/GAR 050,371 PC A08/MF A01 
NASA-CR-181966 
User Manual for Viconopt: An Exact Analysis and Optimum 
Design Program Covering the Buckling and Vibration of 
Prismatic Assemblies of Flat in-Plane Loaded, Anisotropic 
Plates, with Approximations for Discrete Supports, and 


Transverse Stiffeners. 
053,044 PC A09/MF A01 


050,840 PC A03/MF A01 


N90-21413/1/GAR 
NASA-CR-181967 

Flight Test tng nye of Certification Issues Pertaining to 

General-Aviation-Type Aircraft with Natural Laminar Flow. 

N90-20952/9/GAR 050,343 PC A03/MF A01 
NASA-CR-181989 

Calibration of Hewlett-Packard Network Analyzers: A Preci- 


sion Viewpoint. 
N90-21262/2/GAR 051,118 PC A05/MF A01 
NASA-CR-181992 


Heavily Loaded Joints for Assembling Aerobrake Support 


Trusses. 

N90-21099/8/GAR 053,227 PC A06/MF A01 
NASA-CR-181994 

Instability of Goertler Vortices to Nonlinear Travelling 


Waves. 

N90-21289/5/GAR 052,897 PC A03/MF A01 
NASA-CR-182003 

Surface-Cooling Effects on Compressible Boundary-Layer 


Instability. 
N90-21290/3/GAR 052,898 PC A04/MF A01 
NASA-CR-182008 


Overlapped Grid Method for Multigrid, Finite Volume/Differ- 


ence Flow Solvers: Maggie. 
N90-20953/7/GAR 050,344 PC A06/MF A01 
NASA-CR-182010 


Performance Bounds on Parallel Self-initiating Discrete- 


NOOe 556/7/GAR 051,027 PC A03/MF A01 
NASA-CR-182014 

Millimeter Wave Near-Field Study. 

N90-21058/4/GAR 051,107 PC A04/MF A01 
NASA-CR-182018 


Delamination Failure in a Unidirectional Curved Composite 
Laminate. 


NASA-CR-186449 


N90-21421/4/GAR 
NASA-CR-182027 


Sonic Boom Signature Data from Cruciform Microphone 
Array Experiments During the 1966-1967 Eafb National 


Sonic Boom Evaluation Program 
N90-21605/2/GAR 052,875 PC A04/MF AO1 


NASA-CR-182047 
—_—- Semigroups: Applications to Inverse Problems for 
Flexi 


Structures. 
AD-A223 151/2/GAR 053,036 PC A03/MF A01 


051,935 PC A03/MF A01 


NASA-CR-182048 


Stable Boundary Conditions for Cartesian Grid Calculations. 
AD-A223 152/0/GAR 


NASA-CR-182855 


Virtuai Synchrony in Distributed Systems. 
051,026 PC A03/MF A01 


052,884 PC A03/MF A01 


Exploiti 
N90-21585/ 9/GAR 
NASA-CR-183930 


Transportation Monitoring Unit Qualification 
N90-21060/0/GAR 050,920 PC A11/MF A02 


NASA-CR-183932 


Technical Evaluation Motor No. 5 (TEM-5) 
N90-21117/8/GAR 050, 202 “PC A09/MF A02 


NASA-CR-183942 


Internal Rotor Friction Instability. 
N90-21395/0/GAR 


NASA-CR-184982 


Cooperating — Systems. 
N90-21529/4/GA 050,310 PC A03/MF A01 


NASA-CR-185129 
Users Manual for the NASA Lewis Ice Accretion Prediction 


Code (LEWIC! 
050,380 PC A11/MF A02 


051,860 PC A08/MF A01 


N90-20943/8/GAR 
NASA-CR-185148 
Review of Gear Housing Dynamics and Acoustics Litera- 


ture. 
N90-21387/7/GAR 051,490 PC A0S/MF A01 
yee re 


icrogravity Acoustic Mixing for Particle Cloud Combustors. 
NOOR 600/3/GAR 050,899 PC A08/MF A01 


NASA-CR-185185 


Radiological Assessment of Nuclear Power and Propulsion 
Operations Near Space Station Freedom. 
N90-21108/7/GAR 053,240 PC A06/MF A01 


NASA-CR-185188 


Thermomechanical Deformation Testing and Modeling in 
the Presence of Metallurgical Instabilities. (Final Report). 
N90-21420/6/GAR 052,027 PC A08/MF A01 


NASA-CR-185203 
SS ae -Liner 


N0-21 165/7 
NOO2T1 165/7/GAR 051,295 
NASA-CR-185215 


Aperture Taper Determination for the Half-Scale Accurate 
Antenna Reflector. 
N90-21282/0/GAR 051,110 PC A03/MF A01 


NASA-CR-185225 


Advanced Instrumentation for Aircraft Icing Research. 
N90-21006/3/GAR 050,411 PC A06/MF A01 


NASA-CR-185231 


Hypercluster Parallel Processing Library User’s Manual. 
N90-21552/6/GAR 051,023 PC A04/MF A01 


NASA-CR-185607 
Development of ee lama Mental Acuity Tests 


for Ri ted-Measures S' 
MNCS. 59 204 PC A04/MF A01 


Materials 
PC A11/MF A02 


jepea 
N90-21521/1/GAR 

NASA-CR-185611 
Mechanistic Model for Catalytic Recombination During Aer- 


N90-21059/2/GAR 053,205 PC A05/MF A01 
NASA-CR-186059 
Effect of Elastic Boundary Conditions on the Dynamic Re- 


sponse of Ri lar Plates. 
N90-21405/7/GA 053,041 PC A06/MF A01 
NASA-CR-186165 


Optimal Trajectories for the Aeroassisted Flight Experiment. 
Part 3: Formulation, Results, and Analysis. 
N90-21051/9/GAR 053,244 PC A04/MF A01 


NASA-CR-186227 
Manta: An RPV Design to Investigate Forces and Moments 


on a Lifting face. 
N90-20971/9/GAR 050,393 PC A0S/MF A01 
NASA-CR-186408 


Use of Microwave Satellite Data to Study Variations in 
Ocean. 


Rainfall over the Indian h 
N90-21501/3/GAR 050,560 PC A04/MF A01 
NASA-CR-186448 


Environmental Projects, Volume 10. Environmental Assess- 
ment: New 34-Meter Antenna at APOLLO Site. 
N90-21480/0/GAR 053,239 PC A0S/MF A01 


NASA-CR- 186449 
Environmental Proj 


ment: Addition to 
N90-21 479/2/GAR 


, Volume 11. Environmental Assess- 
ations Building, Mars Site. 
053,238 PC A04/MF A01 


October 15,1990 OR-61 
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NASA-CR-186450 
ee of Molecular Weight and Molecular Weight 


Distribution o lh Polymers by the Rheological Properties. 
Ng0-21160/6/6 R ¥ 050,841 a A05/MF A01 


NASA-CR- 186451 
Effects of Nose Bluntness and es Interactions 


on Blunt Bodies in Viscous Flows. 
N90-20950/3/GAR 050,341 PC A09/MF A01 

NASA-CR-186455 
Maintenance = Reu 
N90-21531/0/GAR 

NASA-CR-186457 


Integrating Automated Support for a Software Management 


into the TAME System. 
N90-21532/8/GAR 051,015 PC A03/MF A01 
NASA-CR-186465 


Effects of Magnetic Nozzle Configurations on Plasma 


Thrusters. 
N90-21109/5/GAR 050,902 PC A04/MF A01 
NASA-CR-186477 


Compact Finite Volume Methods for the Diffusion Equation. 
N90-21568/2/GAR 052,059 PC A03/MF A01 


NASA-CR-186494 


pes a Scheme for —_ of Equations Applied to Fun- 
tal Problems of Mechanics of Continua. 
Noozt 292/9/GAR 052,900 PC A04/MF A01 


NASA-CR-186495 


Fast Causa! Multicast. 
N90-21533/6/GAR 


NASA-CR-186499 


ae s of Weather and Climate in a aes: Ocean- 


Atmosphere Model: A Dynamical Systems Approach. 
N9021500/1/GAR 050,561 PC A01/MF A01 
NASA-CR-186501 


SR90, a Shaped-Charge Critical lonization Velocity 


Experimen 
N90-21 $06/0/GAR 050,544 PC A03/MF A01 
NASA-CR-186510 


NETRA: A Parallel Architecture for — Vision Sys- 
tems 2: Algorithms and Performance Evaluat 
N90-21557/5/GAR 051,068 PC A A03/MF A01 


NASA-CR-186513 


Critical Point Wetting Drop Tower a 
N90-21208/5/GAR 150,805 


NASA-CR-186515 


Strategies for Concurrent Processing of Complex Algo- 
rithms in Data Driven Architectures. 
N90-21535/1/GAR 051,017 PC A09/MF A01 


NASA-CR-186529 
Effects of Forcing on a Single Stream Shear Layer and Its 


Parent Boundary Layer. 
N90-21301/8/GAR 052,903 PC A09/MF A01 
NASA-CR-186531 


Soeneiee Stety of Electric Power Distribution Systems 


for Spacecrat 

N90-21113/7/GAR 053,257 PC A07/MF A01 
NASA-CR-186533 

Adaptive Grid Embedding for the Two-Dimensional Flux- 


Split Euler Equations. 
N90-21571/6/GAR 050,370 PC A0S/MF A01 
NASA-CR- 186539 


Flare Stars at Radio Wavelengths. 
N90-21719/1/GAR 050,529 PC A03/MF A01 


NASA-CR-186540 


VLA Observations of the Coronal Plasma. 
N90-21711/8/GAR 050,527 PC A03/MF A01 


NASA-CR-186541 


Age Constraints for the Present Fault Configuration in the 
Imperial Valley, California: Evidence for Northwestward 
Propagation of the Gulf of California Rift System 

N90-21493/3/GAR 052,472 PC A03/MF A01 


NASA-CR-186561 


Surface Characterization of Hydrogen Charged and Un- 
charged alpha-2 and gamma Titanium Aluminide Alloys 
Using AES and REELS. 

N90-21171/5/GAR 052,026 PC A03/MF A01 


NASA-CR-186562 


Architecture Independent Environment for Developing Engi- 
neering Software on MIMD Computers. 
N90-21553/4/GAR 051,024 PC A08/MF A01 


NASA-CR-186576 
uate Tradeoff Study of the Scissor Wing Configura- 


N90-20965/ 1/GAR 050,345 PC A04/MF A01 
NASA-CR-186577 


Free-Field Pri tion of High Intensity Noise. 
N90-21604/5/GAR 052,874 PC A05/MF A01 


NASA-CR-186583 


Curvature Continuity of Cubic Bezier Curves in end Solid 
Modeling Aerospace Research Tools Design Softwar: 
N90-21554/2/GAR 051,025 PC ‘A03/MF A01 


NASA-CR-392231 


USSR Space Life Sciences 
N90-21513/8/GAR 


NASA-RP-1222 
Foundations of Measurement and Instrumentation. 


OR-62 VOL. 90, No. 20 


se-Oriented Software Development. 
051,014 PC A03/MF A01 


051,016 PC A03/MF A01 


PG A03/MF A01 


Sciences Digest, Issue 
053,268 ec A06/MF A01 


N90-21351/3/GAR 
NASA-RP-1235 
Exhaust Nozzles for Propulsion Systems with Emphasis on 


Su nic Cruise Aircraft. 
050,911 PC A06/MF A01 


051,792 PC A11/MF A02 


perso! 
N90-21037/8/GAR 

NASA-TM-4182 
Simplified Model for Solar Cosmic Ray Exposure in Manned 


Earth Orbital Flights. 
N90-21715/9/GAR 059,241 PC A03/MF A01 
NASA-TM-4183 


Performance Data from a Wind-Tunnel Test of Two Main- 
Rotor Blade Designs for a Utility-Class Helic yr 
N90-20974/3/GA 050,396 A05/MF A01 


NASA-TM-4185 


Fracture Toughness and Crack Growth of Zerodur. 
N90-21187/1/GAR 051,897 PC A03/MF A01 


NASA-TM-4192 
ety Science and Applications Bibliography, 1989 


Revi 

N90-21207/7/GAR 053,267 PC A04/MF A01 
NASA-TM-100387 

Global Nonlinear Optimization of Spacecraft Protective 


Structures Design. 
N90-21095/6/GAR 053,225 PC A03/MF A01 
NASA-TM-100391 


Cross-Sectional Examination of the Damage Zone in Im- 
pacted —_— of Carbon/Epoxy and Carbon/PEEK 


Composites 
N90-21125/1/GAR 051,926 PC A03/MF A01 
NASA-TM-100393 


Compendium of Fracture Mechanics Problems. 
N90-21414/9/GAR 050,903 PC A08/MF A01 


NASA-TM-100394 
Corrosion Protection of 6061-T6 Aluminum by a Polyure- 


thane-Sealed Anodized Coat. 
N90-21191/3/GAR 051,952 PC A03/MF A01 


NASA-TM-101454 


Numerical Arc Segmentation Algorithm for a Radio Confer- 
ence (NASARC), Version 4.0: User’s Manual. 
N90-21250/7/GAR 050,934 PC A06/MF A01 


NASA-TM-101675 
Evaluation of the Pressure Proof Test Concept for Thin 


Sheet 2024-T3. 
N90-21424/8/GAR 050,400 PC A03/MF A01 
NASA-TM-101680 


Assessment of the Potential of Continuous-Wave Ranging 
for Measuring the Distance to a Highly Reflective, Infinite 


Sheet. 

N90-21279/6/GAR 051,198 PC A03/MF A01 
NASA-TM-101797 

Small Business Innovation Research. Abstracts of Complet- 


ed 1987 Phase 1 Projects 
N90-21681/3/GAR 050,328 PC A05/MF A01 
NASA-TM-102160 


Cosmic Dust Collection Facility: Scientific Objectives and 


Programmatic Relations. 
N90-21098/0/GAR 053,226 PC A03/MF A01 
NASA-TM-102161 


Research and Technol 
N90-21721/7/GAR 


NASA-TM-102209 
Proceedings of the Third Infrared Detector Technology 


Workshop. 
N90-21313/3/GAR 050,518 PC A20/MF A03 
NASA-TM-102220 


Thermal Control S' 
N90-21294/5/GA\ 


NASA-TM-102304 
Supersonic Through-Flow Fan Engine and Aircraft Mission 


Performance. 
N90-21038/6/GAR 050,912 PC A03/MF A01 
NASA-TM-102371 


Characterization of Failure Processes in ee Copper 
Composites under Fatigue Loading Conditio: 
N90-21123/6/GAR 051,924 PC "A03/MF A01 


NASA-TM-102404 
High Temperature Fatigue Behavior of Tungsten Copper 


Composites. 
051,930 PC A03/MF A01 


052,290 PC A08/MF A01 


fem Corrosion Study. 
053,229 PC A04/MF A01 


Po: 
N90-21138/4/GAR 
NASA-TM-102442 


Attachment of Lead Wires to Thin Film Thermocouples 
Mounted on High Temperature Materials Using the Parallel 


GAP Welding Process. 
N90-21361/2/GAR 050,913 PC A0Q3/MF A01 
NASA-TM-102472 


Probabilistic Modeling for Simulation of Aerodynamic Uncer- 


tainties in Propulsion Systems. 
N90-21036/0/GAR 053,204 PC A03/MF A01 
NASA-TM-102477 


- red Waveguide to Coplanar Waveguide Tran- 


N9021263/0/GAR 051,163 PC A01/MF A01 
NASA-TM-102481 
Fiber Optic Sensor for ~_ocaeas Measurement of Shaft 


Speed, Torque, and Power. 
N90-21360/4/GAR 051,862 PC A03/MF A01 
NASA-TM-102484 


Structural Tailoring of Select Fiber Composite Structures. 


N90-21137/6/GAR 
NASA-TM-102485 
Recent Results from Advanced Research on Space Solar 


Celis at NASA. 
N90-21274/7/GAR 051,380 PC A02/MF A01 
NASA-TM-102496 


Navier-Stokes Analysis of Turbine Blade Heat Transfer. 
N90-21300/0/GAR 052,902 PC A03/MF A01 


NASA-TM-102501 
Review and Statistical Analysis of the Ultrasonic Velocity 
Method for Estimating the Porosity Fraction in Polycrystal- 


line Materials. 
N90-21402/4/GAR 051,898 PC A03/MF A01 
NASA-TM-102517 


Use of Unbalanced Laminates as a Screening Method for 


Microcracking. 
N90-21124/4/GAR 051,925 PC A03/MF A01 
NASA-TM-102522 


Coplanar Wav! 
N90-21273/9/GAR 


NASA-TM-102523 


Bit-Error-Rate Testing of Fiber Optic Data Links for Mmic- 
Based Phased Array Antennas. 
N90-21261/4/GAR 050,936 PC A02/MF A01 


NASA-TM-102527 


Thermal Radiation Characteristics of Nonisothermal Cylin- 
drical Enclosures Using a Numerical Ray Tracing Tech- 


nique. 
N90-21296/0/GAR 053,169 PC A02/MF A01 
NASA-TM-102534 
Coplanar Waveguide Discontinuities for p-I-N Diode Switch- 


es and Filter Applications. 
N90-21278/8/GAR 051,119 PC A02/MF A01 
NASA-TM-102538 


poe Effective Strategy for Nonosciliaiury Convection With- 


out Clipping. 
N90-21291/1/GAR 052,899 PC A03/MF A01 
NASA-TM-102539 


- omen Solutions of incompressible Navier-Stokes 


Equa’ 
N90- 21567/4/GAR 052,908 PC A03/MF A01 
NASA-TM-102540 


Ultrasonic and Radiographic Evaluation of Advanced Aero- 
space Materials: Ceramic Composites. 
N90-21401/6/GAR 053,230 PC A03/MF A01 


NASA-TM-102541 
Aeropropulsion Facilities Configuration Control: Procedures 


Manual. 

N90-21399/2/GAR 050,588 PC A03/MF A01 
NASA-TM-102545 

Studies of Mechano-Chemical Interactions in the Tribologi- 


cal Behavior of Materials. 
N90-21182/2/GAR 051,859 PC A03/MF A01 
NASA-TM-102546 


Feasibility of Intercalated Graphite Railgun Armatures. 
N90-21181/4/GAR 052,403 PC A02/MF A01 


NASA-TM-102547 


Advanced Launch System (ALS): Electrical Actuation and 
Power Systems Improve Operability and Cost Picture. 
N90-21271/3/GAR 053,236 PC A02/MF A01 


NASA-TM-102548 
Electromechanical Actuation for Thrust Vector Control Ap- 


ens 
90-21272/1/GAR 053,237 PC A01/MF A01 
NASA-TM-102550 

Optical Control of an 8-Element KA-Band Phased Array 


Using a High-' Optoelectronic Interconnect. 
N90-21275/4/GAR 051,109 Pe A02/MF A01 


NASA-TM-102551 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 1: Analysis Description. 
N90-21303/4/GAR 052,905 PC A04/MF A01 

NASA-TM-102552 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide. 

N90-21306/7/GAR 052,906 PC A06/MF A01 

NASA-TM-102553 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N90-21307/5/GAR 052,907 PC A11/MF A02 

NASA-TM-102557 
Effect of Leveling Coatings on the Atomic Oxygen Durability 
of Solar Concentrator Surfaces. 

N90-21110/3/GAR 053,228 PC A03/MF A01 

NASA-TM-102559 
Optimal Fabrication Processes for Unidirectional Metal- 
Matrix Composites: A Computational Simulation. 
N90-21143/4/GAR 051,933 PC A03/MF A01 

NASA-TM-102562 
Intensity to ey ong Conversion Technique in Intensity 
Modulated Fiber a Sensing Systems. 
N90-21277/0/GAI 051,132 PC A02/MF A01 

NASA-TM-102563 
Nicalon/Silicono 
N90-21133/5/GA' 


051,929 PC A03/MF A01 


juide Fed Phased Array Antenna. 
051,108 PC A02/MF A01 


carbide Ceramic Composit 
051,928 PC I ‘A03/MF AO1 
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NASA-TM-102565 
Fiber Pushout Test: A Three-Dimensional Finite Element 


Computational Simulation. 

N90-21131/9/GAR 051,827 PC A03/MF A01 
NASA-TM-102568 

pte poe Nonoscillatory Convection Schemes for High- 

Speed Steady Multidimensional Flow. 

N90-21570/8/GAR 052,909 PC A03/MF A01 


NASA- TM-102572 
Liquid Transfer 


n No-Vent Fill Da’ 
NO. 129572/GAR 


NASA-TM-102574 
Civil Air Transport: A Fresh Look at Power-by-Wire and Fly- 


Noo 212 1283/8/GAR 050,412 PC A02/MF A01 
NASA-TM-102576 
—— of Pristine and Intercalated Graphite Fiber Epoxy 


Composites 
N90-21192/1/GAR 051,871 PC A03/MF A01 
NASA-TM-102579 
Multi-Objective Shape and Material Optimization of Com- 


= Structures Including Damping. 
90-21132/7/GAR 053,040 PC A03/MF A01 


NASA-TM-102580 


O2 Reduction at the IFC Orbiter Fuel Cell O2 Electrode. 
N90-21469/3/GAR 053,260 PC A03/MF A01 


NASA-TM-102587 


Simulator Comparison of Thumball, Thumb Switch, and 
Touch Screen Input Concepts for Interaction with a Large 


n Cockpit Display Format. 
N90-21 005/5/GAR 050,410 PC A03/MF A01 
NASA-TM-102591 


Combined Effect of Matrix Cracking and Stress-Free Edge 
on Delamination. 
051,927 PC A04/MF A01 


dl Test Facility: Initial Hydrogen and 
052,901 PC A03/MF A01 


N90-21126/9/GAR 
NASA-TM-102594 


Fatigue Damage Growth Mechanisms in Continuous Fiber 
Reinforced Titanium Matrix Composites. 
N90-21409/9/GAR 051,934 PC A03/MF A01 


NASA-TM-102599 


Relevance of Impacter Shape to Nonvisibie Damage and 
Residual Tensile Strength of a Thick Graphite/Epoxy Lami- 


nate. 
N90-21122/8/GAR 050,918 PC A03/MF A01 
NASA-TM-102602 


Computer Codes for the Evaluation of Thermodynamic 
pages —— Properties, and Equilibrium Constants 


of an 11-Species Air Model. 
N90-21297/8/GAR 053,170 PC A03/MF A01 
NASA-TM-102605 


Preliminary Design Approach for Large High Precision Seg- 


mented Reflectors. 
N90-21096/4/GAR 053,255 PC A04/MF A01 
NASA-TM-102615 


Integrated Modeling and Analysis of a Space-Truss Article. 
N90-21412/3/GAR 053,259 PC A03/MF A01 


NASA-TM-102633 
Micromechanics Analysis of 
formations and Stresses in 
Composites. 
N90-21140/0/GAR 

NASA-TM-102636 


Three-Dimensional Elastic-Plastic Analysis os Shallow 
Cracks in Single-Edge-Crack-Tension Specime: 
N90-21130/1/GAR 051,965 PC A03/MF A01 


NASA-TM-102637 


NASA Airframe Structural Integrity Program 
N90-21422/2/GAR 050,399 


NASA-TM-102646 


Compendium of Sources of Fracture Maan oy and Fa- 
tigue Crack Growth Data for Metallic Alloys, P: 
N90-21164/0/GAR 052,025 Pen ACS / MF A01 


NASA-TM-102651 
a Aeroelasticity History, Status and Future in 


N90-21047/7/GAR 050,364 PC A03/MF A01 
NASA-TM-102653 
Active Control of Multi-Dimensional Random Sound in 


N90-21603/7/GAR 052,873 PC A03/MF A01 
NASA-TM-102900 
Partnership: Space Shuttle, Space Science, and Space Sta- 


tion. 

N90-21050/1/GAR 053,200 PC A03/MF A01 
NASA-TM-102939 

Shade Images of Forested Areas Obtained from LANDSAT 


MSS Data. 

N90-21436/2/GAR 052,571 PC A02/MF A01 
NASA-TM-102991 

Small Business Innovation Research. Abstracts of 1988 


Phase 1 Awards. 
N90-21680/5/GAR 050,327 PC A05/MF A01 
NASA-TM-103117 


Real Time Neural Net Estimator of Fatigue Lif 
N90-21564/1/GAR 050,923 PC ‘(A03/MF A01 


NASA-TM-103122 
Recent Stirling Engine Loss-Understanding Results. 


ice Simulated Thermal De- 
tinuous Fiber Reinforced 


051,931 PC A06/MF A01 


PC A03/MF A01 


N90-21114/5/GAR 
NASA-TM-103125 

Peeled Film GaAs Solar Cells for Po Abe 

N90-21287/9/GAR 51,381 °C "n02/ MF A0O1 
NASA-TM-103127 


Effect of KOH Concentration on LEO Cycle Life of IPV 

Nickel-Hydrogen Flight Battery Cells. 

N90-21116/0/GAR 051,218 PC A02/MF A01 
NASA-TM-103132 


ae Research Activities at NASA Lewis Research 
inter. 
050,398 PC A03/MF A01 


050,917 PC A03/MF A01 


N90-21394/3/GAR 
NASA-TM-103304 
Software Engineering Laboratory (SEL) Database Organiza- 


tion and User’s Guide. 
N90-21545/0/GAR 051,022 PC A09/MF A01 
NASA-TM-103305 


/ ccc, of a Production Ada Project: The Grody 


tudy. 
N90-21544/3/GAR 050,369 PC A07/MF A01 
NASA-TM-103306 
Software Management Environment (SME) Concepts and 


Architecture. 
N90-21543/5/GAR 050,368 PC A04/MF A01 
NASA-TM-103307 


Evolution of Ada haa in the Flight Dynamics Area: 


Design Phase Ai 
N90-21542/7/GAR 050,367 PC A04/MF A01 
NASA-TM-103308 


> roms of a Production Ada (Trademark) Project: 


‘ody Study. 
N90-21541/9/GAR 050,366 PC A03/MF A01 
NASA-TM-103309 


Collected Software Engineering Papers, Volume 
N90-21540/1/GAR 051,021 PC ‘A08/MF A01 


NASA-TM-103310 


Evolution of Ada Technology in the Flight Dynamics Area: 
Implementation/Testing Phase Analysis. 
N90-21539/3/GAR 050, 365 PC AOS/MF A01 


NASA-TM-103311 
Lessons Learned in the Transition to Ada from Fortran at 


NASA/Goddard. 
N90-21538/5/GAR 051,020 PC A08/MF A01 
NASA-TM-103312 


Collected Software Engineering Papers, Vol 
N90-21537/7/GAR 051,019 PC A A08/MF A01 


NASA-TM-103313 
Annotated Bibliography of Software Engineering Laboratory 


Literature. 
N90-21536/9/GAR 051,018 PC A11/MF A02 
NASA-TP-2980 
Stereopsis Cueing Effects on Hover-in-Turbulence Perform- 
ance in a Simulated Rotorcraft. 
N90-21004/8/GAR 050,381 PC A04/MF A01 


NASA-TP-2989 
Discrete-Vortex Model for the Symmetric-Vortex Flow on 


Cones. 
N90-20946/1/GAR 050,339 PC A03/MF A01 
NASA-TP-2994 


Influence of the Deposition Conditions on Radiofrequency 
Magnetron Sputtered MoS2 Films. 
N90-21210/1/GAR 050,742 PC A03/MF A01 


NASA-TP-2998 
Time-Accurate Adaptive Grid Method and the Numerical 
Simulation of a Shock-Vortex Interaction. 
N90-21524/5/GAR 052,058 PC A03/MF A01 


NASA-TP-3013 
General-Purpose Balloon-Borne Pointing System for Solar 


Scientific Instruments. 

N90-21219/2/GAR 050,564 PC A03/MF A01 
NATICK-TR-90/031 

Anthropometric Survey of U.S. Army Personnel: Bivariate 


Frequency Tables (1988). 
AD-A222 782/5/GAR 052,212 PC A13/MF A02 


NATO/CCMS-170 
Pilot Study on International Information Exchange on Diox- 


ins and Related Compounds. 
PB90-252636/GAR 051,769 PC A99/MF A04 


NCEER-89-0041 
Linearized Identification of Buildings with Cores for Seismic 
Vulnerability Assessment. 
PB90-251943/GAR 050,657 PC A07/MF A01 
NCEER-90-0002 
Nonnormal Secondary Response Due to Yielding in a Pri- 


mary Structure. 
PB90-251976/GAR 050,658 PC A07/MF A01 
NCSC-CR-20C-1-90 


oma pag og Process for Carbon Dioxide 
Separation from Diving Atmosphere. 
AD-A222 606/6/GAR 050,619 PC A0S/MF A01 


NEA-N-7073/13124 


Verkeerscirculatie en brandstofverbruik in Dordrecht. (Traf- 
fic circulation and fuel consumption in Dordrecht, Nether- 


lands). 

DE90786122/GAR 053,311 PC A04/MF A01 
NEDU-2-90 

Arctic Cold Weather Medicine and Accidental Hypothermia. 


NHRC-89-38 


AD-A223 090/2/GAR 052,256 PC A03/MF A01 
NEDU-3-90 


pha ay og Evaluation of Two Diver Active Thermal Sys- 
tems (ATS): S-TRON and ILC-Dover. 
AD-A223 091/0/GAR 050,634 PC A04/MF A01 


NEDU-4-90 
Evaluation of MAKO 9700 High Pressure Breathing Air 


Compressor. 

AD-A223 092/8/GAR 050,630 PC A03/MF A01 
NEDU-6-90 

Evaluation of BAUER K220 High Pressure Breathing Air 


essor. 
AD-A223 093/6/GAR 050,631 PC A03/MF A01 
NEDU-7-90 


Evaluation of Paracel Transportable Recompression Cham- 


ber System. 
AD-A223 038/1/GAR 050,623 PC A03/MF A01 
NEDU-9-90 


Efficacy and Safety of Soe Rewarming Techniques 


to Treat Accidental 

AD-A223 041/5/GAR norma 50 255 PC A03/MF A01 
NEDU-11-90 

Oxygen Consumption during Underwater Fin Swimming 


Wearing Dry Suits. 
AD-A223 040/7/GAR 052,214 PC A03/MF A01 
NEI-DK-312 


Shape and size of lacustrine ited melanogen (inertin- 
ite) Upper Carboniferous East Greenland. Characterization 
of organic matter from the Danish subsurface by means of 


automated i 
DE90791306/GAR 052,567 PC A03/MF A01 
NEI-DK-313 


Characterization of kerogen by electronic image analysis. 
CHtUw—«_ 


face by means of automated i er 
DE90791307/GAR 568 PC A03/MF A01 


NEI-DK-314 


Start/stop strategier for vind-diesel systemer. (Start/stop 
strat for wind-diesel systems). 
DE90791309/GAR 051,327 PC A12/MF A01 


NEI-DK-315 
Thermal decomposition of dilute aqueous formic acid solu- 
tions. 
DE90791311/GAR 050,804 PC A03/MF A01 
NEI-DK-317 
TU-86. Trafikundersoegelse. (TU-86. Investigation of traffic 


conditions). 
DE90791326/GAR 053,312 PC A04/MF A01 
NEI-DK-318 


Maaleri for solvarmeaniaeg til rumvarme og brugs- 
vand. Ans solvarme. (Report on measurements taken on 
solar heating systems for space heating and domestic hot 


water. Ans solar heating) 
DE90791328/GAR 051,377 PC A03/MF A01 
NEI-DK-320 


Notat vedroerende konsekvens af vindmoenster og en dif- 


between wi —— stations and distribution firms). 

DE90791348/ 051,331 PC A03/MF A01 
NEI-DK-321 

Feedersystemer i kombineret transport. (Feeder systems in 


combined transport). 
DE90791354/GAR 053,313 PC A06/MF A01 
NEI-DK-338 
Oekonomisk optimeret be sant gt ap seme | (Eco- 
imated solar heated domestic water system). 


nomically optima’ 

DE90791352/GAR 051,378 PC "A0s/ ME A01 
NEI-SE-56 

Traedbraensle-89. Produktion och anvaendning av traed- 

braensien 1988. (Wood fuels -89. Production and use of 


wood fuels 1988). 
DE90770776/GAR 051,285 PC A04/MF A01 
NFRA-NOTE-534 


Testing of Planar Antenna Array. 
PB90-253840/GAR 051,111 PC A03/MF A01 


NHRC-89-13 
Psychosocial Risk Factors for Upper Respiratory Infection: 
as a Mediator of — between Neuroti- 
cism and Upper Ri 
AD-A223 192/6/GA 
NHRC-89-14 


0052,143 PC A03/MF A01 


Psychosocial Risk Factors for Upper Respiratory Infections: 
Effects of Upper Respiratory lliness on Academic Perform- 
ance in U.S. Navy Basic Training. 


AD-A223 190/0/GAR 
NHRC-89-25 
Integrated Area Measure of Visual Endogenous ERPs: Re- 


lation to Cognitive W and Hemisphere. 
AD-A223 191/8/GAR 052,217 PC A03/MF A01 


NHRC-89-36 
Medical Resource Allocation: Injury and Disease Incidence 


Marines in Vietnam. 
AD- 195/9/GAR 051,783 PC A07/MF A01 
NHRC-89-38 


Melatonin, Light and Circadian Cycles. 


October 15, 1990 


052,142 PC A03/MF A01 


OR-63 
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AD-A223 196/7/GAR 
NHRC-89-41 
Resource tae The Need to Use a Standard- 


Medical 
ized nostic S: 

AD- 193/4/ aR 052,144 PC A07/MF A01 
NHRC-90-2 


Sex Differences in Health Care Requirements Aboard U.S. 


pi bos 194/2/GAR 051,784 PC A04/MF A01 
Br 


Toxicology and Studies of Benzaideh' 
on No. 100527) 1 in F344/N Rats and B6C3F1 Mice 


E00-959700/GA 
90-; Bg782/GAR 052,283 PC A09/MF A01 
NIKHEF-H/90-4 


Quarkonium Production at HERA. 
PB90-251810/GAR 053,182 PC A02/MF A01 


es et ct 
ity Investigation for Storage Mode. Microwave Insta- 


ingle-Bunch Instability). 
Diy Sele Suh ™ 053,178 PC A03/MF A01 


NISTIR-4323 
Center for Electronics and Electrical Engineering Technical 
Progress Bulletin Covering Center Programs, October to 
December 1989, with 1990 CEEE Events Calendar. 
PB90-255381/GAR 051,205 PC A03/MF A01 


NISTIR-4334 


QDES Administrative Guide: National PDES Testbed. 
PB90-250069/GAR 051,823 PC A03/MF A01 


NISTIR-4337 


NIST SQL Database Loader: STEP Working Form to SQL. 
National PDES Testbed Report Series. 
PB90-256868/GAR 051,061 PC A03/MF A01 


NISTIR-4338 


Report of the CIB W14 Workshop on Fire Modeling (4th); 
Conseil International du Batiment (CIB) Commission W14 


on Fire. 

PB90-247420/GAR 050,649 PC AO5/MF A01 
NISTIR-4342 

pees Se Compartment Fire Model (CCFM) —— 


CCFM. Vents - Part 1: | Basi 
PB90-250192/GAR 050,661 A05/ MF A01 


NISTIR-4343 


Consolidated Com 
Code Application 


ence Guide 
PB90-250200/GAR 
NISTIR-4344 
Consolidated oe Fire Model (CCFM) Computer 
Code Application CCFM. Vents - Part 3: Catalog of Algo- 


rithms and Subroutines. 
PB90-250218/GAR 050,663 PC A06/MF AO1 


NISTIR-4345 
Consolidated egg oS Fire Model (CCFM) Computer 
yor Application CCFM. Vents - Part 4: User Reference 
PB90-250226/GAR 050,664 PC A04/MF A01 


NISTIR-4351 


NIST Working Form for STEP: National PDES Testbed. 
PB90-250044/GAR 051,818 PC A03/MF A01 


NISTIR-4353 
NIST STEP — ing Form Programmer's Reference. Na- 


tional PDES 

PBB0-250077/GAR 051,824 PC A03/MF A01 
NISTIR-4358 

Extending the Standard for the Ex of Product Data 

to Represent Two-Dimensional Apparel Pattern Pieces. 
PB90-247438/GAR 051,817 PC A03/MF A01 


NISTIR-4368 


Need for Research in Electronics Assembly Tec! 
PB90-250101/GAR 051,199 PC ren A01 


NISTIR-4373 


Exposure: An Expert System Fire Code. 
PB90-257601/GAR 053,329 PC A03/MF A01 


NISTIR-4377 


052,218 PC A04/MF A01 


nt Fire Model (CCFM) Computer 
FM. Vents - Part 2: Software Refer- 


050,662 PC A0S/MF A01 


Framework for Developii oe eo 
PB90-257585/GAR 7 


NLR-TR-86099-U 
Useful Lifetime Prediction Software for Plane Semi-Cracks 


in 3-D Solid — 
PB90-252677/GA\ 051,982 PC A03/MF A01 
NLR-TR-87103-U 
me te Confidence R 
Software Reliability Mosels. 
PB90-252693/GAR 051,041 PC A0S/MF A01 
NLR-TR-87178-U 


aero het Gebruik van NEXT 1.2: NLR Engineer- 
X-Pert System Toolkit Bara Manual NEXT 1.2: NLR En- 


Bp90.25. 2701 wONTGAR 


NLR-TR-88036-U 


ee 
PC A03/MF A01 


for the Parameters of 


MN 50,417 PC A07/MF A01 
Static and Fatigue eS = Adhesive Bonded npc 
oe = Joint. The E of Stacking Sequence and 


Te 
PB00-247008/GAR 051,831 PC A04/MF A01 
NM-7/89 


— von eg og ee als Umfassende — 
munikationsaufgabe Beim Wissenstransfer (Solving Prob- 


OR-64 VOL. 90, No. 20 


lems of Acceptance - An Issue for Communication in the 


Transfer of Know-How). . 
PB90-251000/GAR 050,331 PC E05/MF E05 
NM-8/89 
Internationaler Vergleich Wirtschaftlich Gefuehrter Fors- 
chungszentren (Iintenational Comparison of Research Cen- 
ters nized along Commercial Lines). 
PB90-250499/GAR 050,330 PC E05/MF E05 
NMAB-445 


Status and ae ae — and Diamond-Like Ma- 


terials: An E i 

AD-A222 986/2/G OY 551,869 PC A06/MF A01 
NMAB-449 

—. ~" High-Density Electronic Packaging and Inter- 


AD-A2e 985/4/GAR 051,174 PC A08/MF A01 
NMAB-453 
Liquid Crystalline P 
AD-A223 253/6/GAI 
NMRI-89-120 
Phospholipase C Activity in Human Po! 
— artial Characterization and 
AD-A222 868/2/GAR 
NMRI-89-121 


Cold: An Operational Hazard 
AD-A222 672/8/GAR 


NMRI-89-122 
Trehalose Dimycolate Enhances Resistance to Infection in 


Neutropenic Animals. 
052,135 PC A02/MF A01 


050,836 PC A06/MF A01 


honuclear Leu- 
ffect of Indometha- 


052,159 PC A03/MF A01 


052,247 PC A02/MF A01 


‘ope’ 
AD-A222 673/6/GAR 
NMRI-90-14 
Work Enhancement and Thermal Changes -- Intermit- 


tent Work in Cool Water after Carbohydrate — 
AD-A222 877/3/GAR 052,252 PC A A03/MF A01 


NMRI-90-26 
CD28 Ligation in T-Ceii Activation: Evidence for Two Signal 


Transduction Pathwa 

AD-A222 963/1/GAI 052,116 PC A02/MF A01 
NMRI-90-27 

Effects of Bacterial lysaccharide and Calmodulin on 

Ca(2+ )-ATPase and cium in Human Natural Killer 

Cells, Studied by a Combined Technique of Immunoelec- 
tron Micro: and Ultracytochemistry. 

AD-A222 961/5/GAR 052,114 PC A03/MF A01 
NMRI-90-28 


Genomic Organization and Expression of Campylobacter 


Flagellin Genes. 
AD-A222 968/0/GAR 052,162 PC A02/MF A01 
NMRI-90-29 


Norfloxacin for the Prophylaxis of Travelers’ Diarrhea in 


U.S. Military Personnel. 

AD-A222 976/3/GAR 052,204 PC A02/MF A01 
NMRI-90-30 

intestinal Barriers to Bacteria and Their Toxins. 

AD-A222 966/4/GAR 052,213 PC A02/MF A01 
cane 

lapid Diagnosis of Typhoid Fever through Identification of 
Salmon typhi Within 18 Hours of imen Acquisition 
~ Culture of the Mononuclear Cell-Platelet Fraction of 


Blood. 
AD-A222 671/0/GAR 052,134 PC A01/MF A01 
NMRI-90-32 
Morphologic P' 
crovascular Cells in 
AD-A222 967/2/GAR 


NMRI-90-33 
Insulin _ Beta Adrenergic Effects during Endotoxin 


Shock: In vivo Myocardial Interactions. 
AD ADDS 969/8/GAR 052,117 PC A02/MF A01 


NMRI-90-34 
Structure-Affinity Study of the Binding of 4-Substituted Ana- 
of 1-(2, ee -Aminopropane at 5- 


(2) Serotonin Receptors. 

AD-A223 234/6/GAR 052,122 PC A02/MF A01 
NMRI-90-35 

pee parry ethene wea T-Cell ee | mead Flux 

and c-myc i Potassium Chai 

AD-A222 962/3/GAR 052,115 PC h02/MF A01 
NMRI-90-36 

Rapid Dia: 4 . Br 

veoteieee 


ABAD ¢ 965/6/GAR 
NMRI-90-37 


Reciprocal Expression of Human ETS1 and ETS2 Genes 
pawn, Soy Activation: Regulatory Role for the Protoonco- 


ne . 
Rb-az22 964/9/GAR 052,160 PC A02/MF A01 
NOAA-DR-ERL-CMDL-4 
ECC Ozonesonde Observations at Mirny, Antarctica, during 


1989. 

PB90-252024/GAR 050,565 PC A05/MF A01 
NOAA-TM-ERL-NSSL-101 

DOPLIGHT ‘87 Project Summary. 

PB90-253584/GAR 050,577 PC A09/MF A02 
NOAA-TM-NESDIS-29 

Preliminary Report on the Demonstration of the VAS CO2 


Parameters (Cover, Height, and Amount) in Support 
of Asos. 


and Periodicity: Porcine Cerebral Mi- 
“052,161 PC A03/MF A01 


ia malayi and Wuchereria bancrofti 
ine Orange/Microhematocrit Tube 


052,200 PC A01/MF A01 


N90-21498/2/GAR 
NOAA-TM-NMFS-F/NEC-73 
Surface and Bottom aes Distribution for the North- 


east Continental She! 
PB90-252172/GAR 052,817 PC A03/MF A01 
NOAA-TM-NMFS-F/NWC-182 


Status of the Pacific Whiting Resource in 1989 and Recom- 
mendations to Management in 1990. 
PB90-246703/GAR 050,506 PC A05S/MF A01 


NOAA-TM-NMFS-F/NWC-183 


Life History and Harvest Summaries for Selected Inverte- 
brate Species Occurring off the West Msn of North Amer- 
ica. Volume 2. Cephal and Crusta: 

PB90-246695/GAR 052,777 7 PC A09/MF A01 


NOAA-TR-NESDIS-46 


MECCA Program Documentatio 
N90-21477/6/GAR 


NOSC/TD-1498 


Base Exterior Architecture Plan: Naval Ocean Systems 
Center Hawaii Laboratory, Oahu, Hawaii. 
AD-A222 632/2/GAR 052,305 PC A06/MF A01 


NOSC/TD-1781 
Superconcurrent Processing: A Dynamic Approach to Het- 


erogeneous Parallelism. 
AD-A222 798/1/GAR 050,949 PC A03/MF A01 
NOSC/TD-1800 


Distributed Operating System Experiment (DOSE) Applica- 


tion Installation Manual. 
AD-A222 799/9/GAR 050,970 PC A02/MF A01 
NOSC/TD-1801 


Distributed Operating System Experiment (DOSE) Applica- 


tion User’s Manual. 
AD-A222 819/5/GAR 052,320 PC A03/MF A01 
NOSC/TR-16-ONR 


Bimanes (1,5-Diazabicyclo(3.3.0)Octadiendiones). Laser Ac- 


tivity in syn-Bimanes. 
AD-A222 800/5/GAR 050,727 PC A03/MF A01 
NOSC/TR-1332 


Canonical Eigenvalues. Part 1. General Theory. 
AD-A222 812/0/GAR 052,868 PC A03/MF A01 


NPRDC-AP-90-6 


per oy Research and Independent Exploratory Devel- 
opment Programs: FY89 Annual Report. 
AD-A222 690/0/GAR 052,312 PC A0S/MF A01 


NPRDC-TN-90-11 


Portable Courseware Architecture. 
AD-A222 797/3/GAR 050,969 PC A03/MF A01 


NPRDC-TN-90-22 


Evolution of Communication Technology: Implications for 
Remote-Site new the Navy. 
AD-A223 159/5/GAI 052,350 PC A03/MF A01 


NPS-53-90-004 
Domain Decomposition Methods for Solving Partial Differ- 


ential Equations. 

AD-A222 975/5/GAR 052,052 PC A03/MF A01 
NPS-55-90-08 

UEDIT - A Full-Scale, Scrollable APL2 Spreadsheet Input/ 


Output Editor. 

AD-A222 71 12/2/GAR 050,967 PC A03/MF A01 
NPS55-90-09 

Variance Reduction ~ Quantile Estimates in Simulations 


Via Nonlinear Controls. 

AD-A222 653/8/GAR 052,091 PC A03/MF A01 
NPS-55-90-10 

Nonlinear Modeling of Time Series Using Multivariate 


Adaptive os drt Splines (MARS). 
AD-A222 710/6/GAR 052,092 PC A03/MF A01 


NPS-55-90-11 
Reversed Residuals in Autoregressive Time Series Analy- 


sis. 
AD-A222 711/4/GAR 052,093 PC A03/MF A01 
NRL-MR-6591 
Computational pease of Local Material Strength and 


Toughness on Crack 
AD-A223 189/2/GAR 053,037 PC A04/MF A01 
NRL-MR-6623 


Aureole Lidar: Ground Based Measurement. 
AD-A223 207/2/GAR 051,096 PC A03/MF A01 


NRL-MR-6659 


Hardware Interface for a DeeCO a Screen Terminal in 
a Technician Maintenance Applicatio 
AD-A223 209/8/GAR 051, 089 PC A03/MF A01 


NRL-MR-6660 
Laboratory Development of a Passive Sampling Device for 


ines in Ambient Air. 
AD-A222 663/7/GAR 051,390 PC A03/MF AOt 
NRL-MR-6668 


ane Evaluation of a Colorimetric Hydrazine Dosime- 


er. 
AD-A223 208/0/GAR 050,715 PC A06/MF A01 
NSF/ISI-87105 


Object-Oriented Prolog System for Simulation. 
PB90-257403/GAR 051,050 PC A03/MF A01 


050,574 PC A03/MF A01 


"062, 786 PC A12/MF A02 
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NSWC-TR-88-170 
Sonar Patna Estimation Mode! with Seismo-Acoustic 


Effects on Underwater Sound tion. 
AD-A223 ( 048/0/GAR 052,871 PC A08/MF A01 
NSWC-TR-88-394 


Soe Sey t O6 Fusun Foun One as 2 


article Accelerator. 
AD-A223 047/2/GAR 052,941 PC A06/MF A01 
NTIA-90-261 


Png > Considerations pear ee ye ise of a Geostation- 
tional Environmental Satellite (GOES) to Support 

the PEACESAT Network on an Interim Basis. 

PB90-253261/GAR 050,940 OPC AOQ5S/MF A01 


NTIA-90-263 


Distribution of the Daily foF2 about the Monthly Median. 
PB90-252404/GAR 050,546 PC A09/MF A01 


NTP-TR-378 
Toxicology and Carci Studies of Benzalde' 
(Cas No. a” in F344/N Rats and B6C3F1 Noe 
paoo, 53782/GAR 052,283 PC A09/MF A01 


aetna 


luctive Toxicity of Ethylene Glycol Monome 
fc S NO. 109-86-4) in Sprague- Rats, Litter 
PB90-252313/GAR 052,280 PC A14/MF | A02 


NTP-90-119 
Final Report on the Reproductive Toxicity of Ethylene 
Glycol Monomethyl Ether (Cas No. 109-86-4) in Sprague- 


Dawley Rats, Litter Five. 
PB90-252321/GAR 052,281 PC A10/MF A02 
NTSB/MAR-90/01/SUM 


Marine ye Sumi Report - bape sage 
the U.S. Pi a ISLAI we Woods Hole, Mas- 


PEOO-916404/6 
PB90-916404/ AR 053,328 Standing Order 
NTSB/RAR-90/01 


—s Accident Report - Rear-End Collision of Two New 
Transit A\ Trains, 103rd Street Station, 

Now York, New York, Mi 10, 1989. 

PB90-916301/GAR 053,326 Standing Order 


NTSB/RAR-90/02 


Railroad ay > Report - Derailment of Southern Pacific 
Ti Freight Train on May 12, 1989 
and el Rupture of Calnev Petroleum Pipeline on 
May 25, 1989 San Bernardino, California. 

PB90-916302/GAR 083,927 Standing Order 


NU-90-2/498-AR1 
Micromechanics of Size Effect in Failure Due to Distributed 


AD ADS 211/4/GAR 051,875 PC A23/MF A03 
NUKEM-FUE-89010 


Einbetten von SBR-Feedkiaerschiamm in Aluminiumlegier- 

ungen. Abschlussbericht. (Embedding of SBR feed sewage 

: in aluminium alloys. Final report). 
TIB/B90-81208/GAR 


NUREG/CR-3444-V7/GAR 


Impact of LWR Decontaminations on Solidification, Waste 


and Associated Occupational Exposure. 
NUREG/CR-3444-V7/GAR 052,720 
PC A04/MF A01 


NUREG/CR-5117/GAR 
Steam Generator Tube Integrity Program/Steam Generator 


Gi Project. 

NUREG/CR.51 17/GAR 052,721 PC A10/MF A02 
NUREG/CR-5374/GAR 

Summary of Inadequate Core Cooling Instrumentation for 


U.S. Nuclear Power Plants. 
NUREG/CR-5374/GAR 052,722 PC A05/MF A01 
NUREG/CR-5515/GAR 


oe Water Reactor Pressure Isolation Valve Performance 


NUREG/CR-5515/GAR 052,723 PC A04/MF A01 
NUREG/CR-5532/GAR 
ee Assessment Methodology for 


Waste 
052,689 PC A05/MF A01 


Low-Level 


NUREG/CR.5832/GAR 
NUREG/CR-5588-V1/GAR 

CARES (Com puter Analysis for Rapid Evaluation of Struc- 

tures). Version 1.0. Seismic Module. Volume 1. Theoretical 


NUREG/CR-5588-V1/GAR 052,724 
PC A05/MF A01 
NUREG/CR-5588-V2/GAR 
CARES ea, oo for Bsc Evaluation of Struc- 
tures). . Volume 2. User’s 
hs a 
NUREG/CR-5588-V2/GAR 052,725 
PC A06/MF A01 
NUREG/CR-5588-V3/GAR 
CARES Boe age A for Rapid Evaluation of Struc- 
tures). Version 1.0. Seemic Moduie. Volume 3. Sample 


Problems. 
NUREG/CR-5588-V3/GAR 


NUREG/IA-0033/GAR 
Assessment of aS Cycle 36.04 against LOFT 


Small Break 
NUREG/IA-0033/GAR 052,727 PC A06/MF A01 


052,726 
PC A07/MF A01 


NUREG/1A-0034/GAR 


Assessment S' of RELAPS/MOD2 Cycle 36.04 Based 
on Pressurizer Safety and Relief Valve Tests. 
NUREG/IA-0034/GAR 052,728 PC A05S/MF A01 


NUREG-0020-V14-N3/GAR 


Operating Reactors Status Summary Report: Data 
of February 281 1990. 
NUREG-0020-V14-N3/GAR 052,729 
PC A23/MF A03 


NUREG-0040-V14-N1/GAR 


Licensee Fase ah and Vendor fo gn Status Report. 
Quarterly Ri ary 1990-M: 
NUREG. V1 ENVGAR 052,730 
PC A10/MF A02 


NUREG-0540-V12-N3/GAR 
a List of Documents Made Publicly Available, March 1- 


, 1990. 
NUREG-0540-V12-N3/GAR 052,731 
PC A20/MF A03 
NUREG-0750-V31-IND1/GAR 

Indexes to — Regulatory Commission Issuances, Jan- 


pp ee 1990. 
NUREG-0750-V31-IND1/GAR 052,732 
PC A04/MF A01 
eee 


Nuclear Regulatory Commission Issuances, May 1990. 
NUREG-0750-V31-N5/GAR 052,733 
PC A06/MF A01 


NUREG-0933-SUP-N11/GAR 

Prioritization of Generic Safety Issues. Supplement No. 11, 

Revision Insertion Instructions. 

NUREG-0933-SUP-N11/GAR 052,734 
PC A09/MF A01 
NUREG-0936-V9-N2/GAR 

ps4 Regulatory Agenda, Quarterly Report, April-June 

NUREG-0936-V9-N2/GAR 

PC aoe/ME” Aor 

NUREG-1339/GAR 

Resolution of Generic briny cw Issue 29: Bolting Degradation 


or Failure in Nuclear Power 
NUREG-1339/GAR 052, 735 PC A03/MF A01 
NUREG-1363-V2/GAR 


Atomic Safety and Licensing Board Panel, Annual Report, 


Fiscal Year 1989. 
NUREG-1363-V2/GAR 052,736 PC A04/MF A01 
NUREG-1377-REV1/GAR 


NRC Research Program on Plant fe i Listing and Sum- 
maries of Reports Issued Through May 1990. 
NUREG-1377-REV1/GAR (052,737 PC A04/MF A01 


NUREG-1407/GAR 


Procedural and Submittal Guidance for the Individual Plant 
Examination of External Events (IPEEE) for Severe Acci- 
dent Vulnerabilities. Draft Report for Comment. 

NUREG-1407/GAR 052,738 PC A04/MF A01 


NUREG-1409/GAR 


Backfitting Guidelines. 
NUREG-1409/GAR 


NUREG-1425/GAR 
Welding and Nondestructive Examination Issues at Sea- 
= uclear Station. An Independent Review Team 
NUREG-1425/GAR 052,740 PC A18/MF A03 
NVE-U-R-04-88 
Smail hydro electric power development in the northern 


area, Pakistan. A mission 
DE90791373/GAR 051,332 PC A06/MF A01 
NVE-V-PUB-21 


Case study on optimal water management of small catch- 


ments. Aaros river in Norway. 
DE90791371/GAR 052,545 PC A03/MF A01 
NWRA-CR-89-R0147 


Assessment o! oe Galen ot & ie eee 
from DMSP to Modeli 
050,536 POA A0e/ME A01 


052,739 PC A06/MF A01 


ing of 
AD-A222 695/9/GAR 
OCS/MMS-90-0010 
Concentrations of metals in Norton Sound seawater sam- 
and human hair samples, 1989. 
IE90010857/GAR 051,691 PC A03/MF A01 
OEFZS-4486 
Loesung von Akzeptanzproblemen als Umfassende Kom- 
munikationsaufgabe Beim Wissenstransfer (Solving Prob- 
lems of Acceptance - An Issue for Communication in the 


Transfer of Know-How). 
PB90-251000/GAR 050,331 PC E05/MF E05 
OEFZS-4487 
Internationaler Vergleich Wirtschaftlich Gefuehrter Fors- 
chu entren (intenational of Research Cen- 
ters ized along Commercial Lines). 
PB90-250499/GAR 050,330 PC E05/MF E05 
OEFZS-4488 


Methoden der Mikrobiologischen M laterialpruefung: Beton 


(Mi ee ae Methods of T of Materials: Concrete). 
PB90-2: 7/GAR ,859 PC E0S/MF E05 
OEFZS-4503 


Berechnung des Queliterms fuer Einen TMLB’ -Stoerfall bei 
Einen Reaktor vom Typ WWER-1000 (Source Term Calcu- 


ORNL/FTR-3608 


lation for a TMLB’ -Sequence at a WWER-1000 Type Reac- 


PB90-250515/GAR 052,775 PC E06/MF E06 
OEFZS-4505 


; RAIS 
; RAIS). 
1,819 PC E05/MF E05 


(Computerized Plant | 
S300'250520/GAR 
OEFZS-4512 


Elimination of Chiorinated Ethylenes from — Water. 
PB90-250531/GAR 050,852 /MF E05 


Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8-TCDD 
inkwasser vr Drinking Wi ob Ny Method for Analysis of 
from later). 
PB90-250481/GAR 051,719 PC E05/MF E05 
OEFZS-4516 


Ein Verfahren zur Analyse von Bodenaushub auf PAHs, 
PGBs und PEDD/PCDrs (Procedure for Analysis of PAHS 
PCBs, and PCDD/PCDFs in Excavated Ma’ 

PB90-251026/GAR 051,766 PC E05/MF E05 


OEFZS-4519 


SHRIMPS: en Test - eee Se 
verarbeitu - und Rasterbild 


ings 
| ten A Test and Development Tool for image and 
Raster Picture 
PB90-251034/GAR we 033 PC E06/MF E06 
OEFZS-4527 


Instailation of a HPLC System for Radwaste Control. 
PB90-251042/GAR 052,690 PC E05/MF E05 


OEFZS-4531 
Die Lysimeteraniage des Oesterreichischen Forschungs- 
zentrums Seibersdorf (Lysimeters of the Austrian Research 
PB90-251059/GAR 051,544 PC E05/MF E05 
ONREUR-ESNIB-90-04 
Overview of European Technology in Computers, Telecom- 
munications, and Electronics. 
PB90-215773/GAR 051,086 PC A04/MF A01 
ORNL/ATD-35 
Dynamic response of a lightweight gun barrel during a 
DE90010893/GAR 052,862 PC A03/MF A01 
ORNL/CSD/FTR-3619 
ee ore tp a A 


DE90011581/GAR 052,770 PC A02/MF A01 
ORNL/FTR-3581 

Pressure vessel research user's facility project. Foreign trip 

on March 16-March 30, 1990. 

DE90010618/GAR 052,697 PC A03/MF A01 
ORNL/FTR-3589 


Foreign Aya March 24, 1990-March 31, 1990. 
DE90010630/GAR 051,789 PC A02/MF A01 


ORNL/FTR-3590 


Discussions on the design of the data tri 
sis system for the SSC -Star detector. 
March 27-April 5, 1990. 
DE90010110/GAR 


ORNL/FTR-3595 
HTGR reactor 


research 
poe March 16-25, 1990. 
'90010010/GAR 


ORNL/FTR-3599 


Low-level waste 
il 20-May 1, 1990. 
90010813/GAR 


ORNL/FTR-3600 
Radi eee aah ieobren a7 100. 


uclides. Ly to ae —s 27, 1990. 
DE90011041/GAR M2 PC 


A02/MF A01 

ORNL/FTR-3601 
Irradiation assisted stress corrosion cracking. Foreign trip 

pe noe April 7, 1990-April 14, 1990. 

90010629/GAR 051,945 PC A02/MF A01 

ORNL/FTR-3603 
Such Fore of i International Biospheric Model Validation 
eee phe report, April 22, a 28, 1990. 
Dest! 108 /GAR 


051,526 PC A03 
bere ar n 


oreign trip report, 
053,062 PC A02/MF A01 


and development. Foreign trip 
052,692 PC A03/MF A01 


programs. Foreign trip report, 
052,670 PC A03/MF AO1 


in the health sciences. Foreign 


mass spectrometry 
Op repo report, April 15-April 21, 1990. 
'90010838/GAR 050,800 PC A02/MF A01 


ORNL/FTR-3605 

Advances in ling, materials processing and evaluation. 

Foreign trip Any 3 14-25, 1990. 

DE90010799/GAR 051,885 PC A03/MF A01 
ORNL/FTR-3606 

Oxidation of intermetallics and ceramics. Foreign trip report, 

March 23, 1990- 12, 1990. 

DE90011038/G. 051,946 PC A03/MF A01 
ORNL/FTR-3608 

International conference on the ny of reactors. Foreign 


DEG 188S/GAR * 352 767 PC A02/MF A01 


October 15,1990 OR-65 
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ORNL/FTR-3609 


Neutron scatteri 
and Fe-Cr alloys. 


Rpm 2, 1000 
ORNL/FTR-3613 
(NEANDC/NEACRP Task Force on Nuclear Data Evalua- 
= ee Foreign trip report, April 28, 1990-May 2, 
bE90011309/GAR 
ORNL/FTR-3615 


a related physics calculations for HTGR reactors. For- 


report, May 5-May 31, 1990. 
520008 1STo/GAR 052,769 PC A02/MF A01 
ORNL/FTR-3616 


Thermal limits during decay heat removal. Foreign trip 


—_— April 25-May 8, 1990. 
:90011578/GAR 052,709 PC A02/MF A01 
ORNL/M-1073 

Executive summary: Reactor critical benchmark caiculations 


for burnup credit applications. 
DE90010315/GAR 052,760 PC A03/MF A01 
ORNL/RASA-88/19 


Results of the Joroey or survey at 14 Long Valley Road, 


Lodi, New 
De90011988/GAKs 052,680 PC A03/MF A01 
ORNL/TM-10561 


Laboratory measurement of radionuclide on aga in solid 
waste storage Area 6 soil/groundwater system: 
DE90010370/GAR 051,509 PC A03/MF A01 


ORNL/TM-11180 
CO2 emissions from production and combustion of fuel eth- 


anol from corn. 

DE90010272/GAR 051,403 PC A03/MF A01 
ORNL-TM-11200 

Summary of Inadequate Core Cooling Instrumentation for 


U.S. Nuclear Power 
052,722 PC A0S/MF A01 


Studies of spatial correlations in Fe-V 
‘oreign trip report, September 30, 1989- 


051,960 PC A02/MF A01 


053,142 PC A03/MF A01 


NUREG/CR-5374/GAR 
ORNL/TM-11356 
—_— calorimetry experiments in the Physics Division, 
a 
DE90010301/GAR 053,076 PC A03/MF A01 
ORNL/TM-11499 


Oak Ridge reactor shutdown maintenance ie pene 
quarterly report, July, August, and September 198: 
DE90011580/GAR 052,710 PC A03/MF A01 


ORNL/TM-11500 
Bulk shielding facility quarterly report, October, November, 
1 


and December 
DE90011617/GAR 052,711 PC A03/MF A01 
ORNL/TM-11510 


Time optimal trajectories for a two wheeled robot. 
DE90010335/GAR 051,845 PC A03/MF A01 


ORNL/TM-11524 
—— property characterization of fiber-reinforced SiC 


trix composites. 
DESO0! 0257/GAR 051,915 PC A03/MF A01 
ORNL/TM-11530 
Laser range camera model 
DE90008220/GAR 
OSFP/PC-0019 


UNOCAL Parachute Creek Shale Oil Program. Environmen- 
tal Monitoring Pian Quarterly Report. First Quarter 1990. 
PB90-252073/GAR 051,768 PC A99/MF A04 


OSM-004 


Alluvial Valley Floor Identification and S' 
PB90-252420/GAR 


OSU/DGSS-RF-765306/7 18188 


Role of the Topography in Gravity Gradiometer Reductions 
re: Domed eve on tear. an 7 om “naan a lla 
lem Using Analytical Downward Continuai 

AD-A223 107/4/GAR 


052,438 nee A04/MF A01 
OSURF-765285/7 18164 
Spectroscopy of lons and Their Clusters. 
AD-A223 109/0/GAR 050,784 PC A04/MF A01 
OSWER DIRECTIVE-9330.2-05 


CERCLA Off-Site Policy: ea) Notice to Facilities. 
PB90-249624/GAR PC A02/MF A01 


OTA-BA-436 


Neurotoxicity: 
Nervous Syeiom. New Devi 
PB90-252511/GAR 


OTA-BP-E-57 


Energy Use and the U.S. E 
PB90-254145/GAR 


OTA-CIT-454 


Helping America Compete: The Role of Federal Scientific 
and Technical information. 
PB90-252537/GAR 050,332 PC A05S/MF A01 


OTA-E-453 
Physical Vulnerability of Electric Systems to Natural Disas- 


ters and 
051,227 PC A04/MF A01 


ing. 
052,863 PC A03/MF A0t 


tudy Guidelines. 
052,544 PC A12/MF A02 


Poisons of the 
PC A16/MF A02 


Identifying and Controlli 
elopments in 


052,282 


051,357 PC A04/MF A01 


PB90-253287/GAR 
OTA-F-441 
ee Service Planning: Setting Strategic Direction Under 


OR-66 VOL. 90, No. 20 


PB90-253295/GAR 
OTA-F-450 


Plague of Locusts. Special 
PB90-254103/GAR 


OTA-H-446 


Indian Adolescent Mental Health. 
PB90-254095/GAR 


OTA-ISC-415 
Access to Space: The Future of U.S. Space Transportation 


. 
PB90-253154/GAR 053,269 PC AO5/MF A01 
OTS/DF/MT-90/001A 

posal Financial Report, March 1990. Data Tape Documen- 


PB90-215781/GAR 050,667 PC A0S/MF A01 
OTS/DF/MT-90/001B 
Conversion (Mapping) of Thrift Financial, December 1989 


to March 1990. 
PB90-234915/GAR 050,668 PC A03/MF A01 
P-395 


Cross-Shore Flow in Waves Breaking on a Beach 
PB90-249079/GAR 52,829 PC ‘A09/MF A01 


PAT-APPL-7-104 894 


Water Soluble Products of Camptothecin. 
PATENT-4 943 579 052,208 Not available NTIS 


PAT-APPL-7-159 915/GAR 
— of Grey-Mold in Pome Fruits Using ‘Acremonium 


brev 
PAT-. SAPPL-7-1 59 915/GAR 


052,430 PC A07/MF A01 


Report. 


052,202 PC A07/MF A01 


50,609 PC A05/MF A01 


150,456 
PC A03/ MF A01 
PAT-APPL-7-165 173 


Water Soluble, Antineoplastic Derivatives of Taxol 
PATENT-4 942 184 052,207 Not available NTIS 


PAT-APPL-7-226 608/GAR 


Methods for Inhibiting Rust Infections of Plants. 
PAT-APPL-7-226 608/GAR 050,476 
PC A03/MF A01 


PAT-APPL-7-250 405/GAR 


Mammalian hnRNP Complex Al and Method for Large- 
Scale Overproduction in E. Coli. 
PAT-APPL-7-250 405/GAR 


PAT-APPL-7-305 331 


Pyroelectric Calorimeter. 
PATENT-4 940 896 


PAT-APPL-7-343 106/GAR 
Polymer Composite Preform and Process for Producing 


Same. 
PAT-APPL-7-343 106/GAR 


051,793 Not available NTIS 


PAT-APPL-7-446 262/GAR 
Semi-Automatic Direction Finding Set. 
PAT-APPL-7-446 262/GAR 


PAT-APPL-7-528 080/GAR 


Adsorption System for Scavenging Anesthetic Agents from 
Waste Gas Released during Surgical Activity. 
PAT-APPL-7-528 080/GAR 051,43: 

PC A03/MF ‘aot 
PATENT-4 940 896 


Pyroelectric Calorimeter. 
PATENT-4 940 896 


PATENT-4 942 184 


Water Soluble, Antineoplastic Derivatives of Taxol. 
PATENT-4 942 184 052,207 Not available NTIS 


PATENT-4 943 579 


Water Soluble Products of Camptothecin. 
PATENT-4 943 579 052,208 Not available NTIS 


PB90-155516/GAR 


Directory of Bon wend Software: A Practical > eae to 

Obtaining Federally-Developed Computer Program: 

PB90-155516/GA 051,028 PC$59. 00/MF§59.00 
PB90-215211/GAR 


Occupational Injuries and Ilinesses Disability Cases, 14 
States, 1988 
052,230 MF E14 


051,793 Not available NTIS 


PB90-215211/GAR 
PB90-215492/GAR 
Human Life and Sensing Technology for the Twenty-First 


Century. 

PB90-215492/GAR 050,616 PC E10/MF E10 
PB90-215625/GAR 

Control of Chromaffin Cell Development and Adrenomedul- 


lary Function in the Neonate. 
PB90-215625/GAR 052,220 PC A02/MF A01 


PB90-215674/GAR 


Record Description and Derived Items ol ~y Call and 
Income, March 1990. Data Tape Documenta’ 
PB90-215674/GAR 050,666 PC A06/MF A01 


PB90-215773/GAR 


Overview of European Technology in Computers, Telecom- 
munications, and Electronics. 
PB90-215773/GAR 051,086 PC A04/MF A01 


PB90-215781/GAR 
Thrift Financial Report, March 1990. Data Tape Documen- 
tation. 


052,166 
PC NO3/MF A01 


051,936 
PC NO3/MF A01 


053,302 
.PC NO3/MF A01 


PB90-215781/GAR 
PB90-234014/GAR 
Final Best Demonstrated Available Wie, (BDAT) 
Background Document for K031, K084, K101, K102, Char- 
acteristic Arsenic Wastes (D004), Characteristic Selenium 
Wastes (D010), and P and U Wastes Containing Arsenic 
and Selenium Listing Constituents. Volume 1 
PB90-234014/GAR 051,570 PC A06/MF A01 
PB90-234022/GAR 
Final Best Demonstrated Available pocaaieg (BDAT) 
Background Document for Characteristic A omy le Wastes 
(D001), Characteristic Corrosive Wastes (D002), Character- 
istic Reactive Wastes (D003), and P and U Wastes Con- 
taining Reactive Listing Constituents. Volume 2. 
PB90-234022/GAR 051,571 PC A11/MF A02 
PB90-234030/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K001 (Addendum) and U051 


(Creosote). Volume 3. 
PB90-234030/GAR 051,572 PC A03/MF A01 
PB90-234048/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for K015. Volume 4. 
PB90-234048/GAR 051,573 PC A03/MF A01 


PB90-234055/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for KO73. Volume 5. 
PB90-234055/GAR 051,574 PC A04/MF A01 


PB90-234063/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K021. Volume 6. 
PB90-234063/GAR 051,575 PC A04/MF A01 


PB90-234071/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for K086 (Ink Formulation Equip- 
ment Cleaning Wastes). Volume 7. 

PB90-234071/GAR 051,576 PC A0S/MF A01 


PB90-234089/GAR 


Final Best Demonstrated Available aaa (BDAT) 
Background Document for KO60. Volume 
PB90-234089/GAR 051,577 *ec A03/MF A01 


PB90-234097/GAR 


Final Best Demonstrated Available Technol (BDAT) 
Background Document for KO61 (Addendum). Volume 9. 
PB90-234097/GAR 051,707 PC A03/MF A01 


PB90-234105/GAR 


Final Best Demonstrated Available Techno (BDAT) 
Background Document for K046 (Addendum). Volume 10. 
PB90-234105/GAR 051,578 PC A03/MF A01 


PB90-234113/GAR 


Final Treatment Standards for KO69 Nonwastewaters in the 
Calcium Sulfate/Sodium Subcategory and Wastewater 


Forms of KO069. Volume 11. 
PB90-234113/GAR 051,579 PC A03/MF A01 
PB90-234121/GAR 


Final Treatment Standards for Nonwastewater and 
Wastewater Forms of K100. Volume 12. 
PB90-234121/GAR 051,580 PC A03/MF A01 


PB90-234139/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for F006 Wastewaters (Addendum). 


Volume 13. 
PB90-234139/GAR 051,708 PC A0S/MF A01 
PB90-234147/GAR 


Final Best Demonstrated Available Technology (BDAT) 
ee ap Document Addendum for Cyanide Wastes. 


Volum: 
PB902341 '47/GAR 051,581 PC A06/MF A01 
PB90-234154/GAR 
Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for Acrylonitrile Wastes 
(KO11, KO13, and K014). Volume 15. 
PB90-234154/GAR 051,709 PC A04/MF A01 
PB90-234162/GAR 
Final Best Demonstrated Available Technology (BDAT) 
Background Document Addendum for F002 (1,1,2-Trichlor- 
oethane) and F005 (Benzene, 2-Ethoxyethanol, and 2-Nitro- 


propane). Volume 16. 
PB90-234162/GAR PC A04/MF A01 
PB90-234170/GAR 


Final Best Demonstrated Available Technol 

Background for Mercury-Containing Wastes 

P065, P092, and U151. Volume 17. 

PB90-234170/GAR 051,583 PC A08/MF A01 
PB90-234188/GAR 

Final Best Demonstrated Available Technology (BDAT) 

pr ee Document for P and U Thallium Wastes. 


Volume 
051,584 PC A03/MF A01 


050,667 PC A0S5/MF A01 


051,582 


Coon, 
9, K106 


18. 
PB90-2341 88/GAR 
PB90-234196/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Vanadium-Containing Wastes 


(P119 and P120). Volume 19. 
PB90-234196/GAR 051,585 PC A03/MF A01 
PB90-234204/GAR 


Final Best Demonstrated Available Technol ena 
Background Document for Barium Wastes 5 and 


P013). Volume 20. 
PB90-234204/GAR 051,586 PC A03/MF A01 
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PB90-234212/GAR 
Final Best Demonstrated Available Technology (BDAT) 
_—— Document for D006 Cadmium Wastes. Volume 


Pbi90-23421 2/GAR 051,587 PC A03/MF A01 
PB90-234220/GAR 

Final Best Demonstrated Available Technol 

Background Document for Chromium Wastes 


U032. Volume 22. 
051,588 PC A0S/MF A01 


(BDAT) 
7 and 


PB90-234220/GAR 
PB90-234238/GAR 


Final Best Demonstrated Available Techno! 
Background Document for D008 and P 


Wastes. Volume 23. 
051,589 PC A04/MF A01 


(BDAT) 
U Lead 


PB90-234238/GAR 
PB90-234246/GAR 


Final Best Demonstrated Available Technology (BDAT) 
feo se oy og Document for Silver-Containing Wastes. 


Volume 
B90.234246/GAR 051,590 PC A03/MF A01 


PB90-234253/GAR 


Final Best Demonstrated Available Technology (BDAT) 
Background Document for Inorganic Pigment Wastes. 


Volume 25. 
PB90-234253/GAR 051,591 PC A05/MF A01 


_ PB90-234287/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Wastes from the Production of Chlor- 
inated Aliphatics F025. Volume 1. 
PB90-234287/GAR 051,592 PC A05/MF A01 
PB90-234295/GAR 
Treatment Standards for pong and Wastewater 
Forms of K044, K045, and K047. Volume 
PB90-234295/GAR 051,593 *2c A02/MF A01 
PB90-234303/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ind Document for U and P Wastes and Multisource 
eachates. Volume D. Reactive U and P Wastewaters and 


Nonwastewaters. 
PB90-234303/GAR 051,594 PC A05/MF A01 


PB90-234311/GAR 


Best Demonstrated and Available Technology (BDAT) 
Bovchiorotvda Document for Wastes from the Production of 


in KO17. 
P 90-2849 1/GAR 051,595 PC A04/MF A01 


PB90-234329/GAR 
Amendment to the Final Best Demonstrated Available 


fom the Producton Background Document for Wastes 
KOU. luction of 1,1,1-Trichloroethane K028, K029, 


1B 0.234309/GAR 
PB90-234337/GAR 
Best Demonstrated Available May (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
bom (F039). Volume A. Wastewater Forms ic 
U and P Wastes and Multi-Source Leachate ross} for 
Which There Are Concentration-Based Treatment Stand- 


ards. 

PB90-234337/GAR 051,597 PC A21/MF A03 
PS90-234345/GAR 

Best Demonstrated Available Technology (BDAT) Back- 

ground Document for U and P Wastes and Multi-Source 

Leachate (F039). Volume B. U and P Wastewaters and 

Nonwastewaters with Methods of Treatment as Treatment 


Standards. 
PB90-234345/GAR 051,598 PC A10/MF A02 


PB90-234352/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
—_ Document for U and P Wastes and Multi-Source 
eachate (F039) Volume C. Nonwastewater Forms of Or- 
- U and P Wastes and Multi-Source Leachate (F039) 
Which There Are Concentration-Based Treatment 


Standards. 
PB90-234352/GAR 
PB90-234360/GAR 


Amendment to the Final Best Demonstrated Available 
Technology (BDAT) Background Document for Distillation 
Bottom Tars from the Production of Phenol/Acetone from 
Cumene K022. 
PB90-234360/GAR 
PB90-234378/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Produc- 
tion of Aniline K083. 
PB90-234378/GAR 051,601 PC A05/MF A01 
PB90-234386/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Distillation Bottoms from the Produc- 
tion of Nitrobenzene by the Nitration of Benzene K025. 
PB90-234386/GAR 051,602 PC A03/MF A01 
PB90-234394/GAR 
Best Demonstrated Available Techi (BDAT) Back- 
round Document for ae Tails from the Produc- 


9 
tion of Methyl ~~ Pyridines 
PROG 234394/GA 051,603 PC A03/MF A01 


PB90-234402/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Wastewater Treatment Sludges Gen- 
erated in the Production of Creosote K035. 
PB90-234402/GAR 051,604 PC A0S/MF A01 
PB90-234410/GAR 
Amendment to Final Best Demonstrated Available Technol- 
z= (BDAT) Background Document for Organophosphorus 
es (KO36 Nonwastewaters). 


051,596 PC A04/MF A01 


051,599 PC A11/MF A02 


051,600 PC A04/MF A01 


PB90-234410/GAR 
PB90-234428/GAR 
Amendment to Best Demonstrated Available Technology 
(BDAT) Background Document for K037. 
PB90-234428/GAR 051,606 PC A03/MF A01 
PB90-234436/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for Halogenated Pesticide and Chioro- 
benzene Wastes K032-K034, K041, K042, KO85, K097, 


K098, K105, D012-D017. 
PB90-234436/GAR 051,607 PC A08/MF A01 
PB90-234444/GAR 
Amendment to the Final Best Demonstrated Available 
Technol (BDAT) Background Document for Wastes 
from the Production of Chlorinated Aliphatic Hydrocarbons 


F024. 
PB90-234444/GAR 051,608 PC A03/MF A01 
PB90-234451/GAR 
Amendment to the Best Demonstrated Available Technolo- 
gy (BDAT) Background Document for Wastes from the Pe- 
troleum Refining Industry K048, K049, KO50, K051, K052. 
PB90-234451/GAR 051,609 PC A08/MF A01 
PB90-234469/GAR 
Best Demonstrated Available Technology (BDAT) Back- 
ground Document for U and P Wastes and Multi-Source 
Leachate (F039). Volume E. Gaseous U and P Wastes. 
PB90-234469/GAR 051,610 PC A03/MF A01 
PB90-234485/GAR 
Final Response to BDAT Related Comments Document. 
Volume 1A-1. General BDAT Issues. 
PB90-234485/GAR 051,611 PC A11/MF A02 


PB90-234493/GAR 
Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-2. 
PB90-234493/GAR 051,612 PC A11/MF A02 
PB90-234501/GAR 
Final Response to BDAT Related Comments Document: 
General BDAT Issues. Volume 1-A-3. 
PB90-234501/GAR 051,613 PC A12/MF A02 


PB90-234519/GAR 
Final Response to BDAT Related Comments Document: 


D001. Volume 1-B. 
PB90-234519/GAR 051,614 PC A09/MF A02 
PB90-234527/GAR 


Final Response to BDAT Related Comments Document: 
D002. Volume 1-C. 
051,615 PC A19/MF A03 


051,605 PC A03/MF A01 


PB90-234527/GAR 
PB90-234535/GAR 
Final Response to BDAT Related Comments Document 


D003. Volume 1-D. 
PB90-234535/GAR 051,616 PC A14/MF A02 


PB90-234543/GAR 
Final Response to BDAT Related Comments Document. 
0004: Characteristic Wastes for Arsenic and K, P, and U 
Wastes Containing Arsenic and D010: Characteristic 
Wastes for Selenium. Volume 1-E. 
PB90-234543/GAR 051,617 PC A11/MF A02 
PB90-234550/GAR 
Final Response to BDAT Related Comments Document: 
D005: Characteristic Wastes for Barium, and P013 and 
D006: Characteristic Wastes for Cadmium. Volume 1-F. 
PB90-234550/GAR 051,618 PC A10/MF A02 
PB90-234568/GAR 
Final Response to BDAT Related Comments Document. 
D007. Characteristic Wastes for Chromium. Volume 1-G. 
PB90-234568/GAR 051,619 PC A15/MF A02 
PB90-234576/GAR 
Final Response to BDAT Related Comments Document: 
D008: Characteristic Wastes for Lead and P and U Wastes 
Containing Lead. Volume 1-H. 
PB90-234576/GAR 051,620 PC A17/MF A03 
PB90-234584/GAR 
Final Response to BDAT Related Comments Document. 
D009, K044, K045, K047, D011, P119, P120, and P and U 


Wastes. Volume 1-1. 
PB90-234584/GAR 051,621 PC A11/MF A02 
PB90-234592/GAR 
Final Response to BDAT Related Comments Document. 
Mixed Radioactive Hazardous Wastes, Polynuclear Aromat- 
ic U Wastes, Halogenated Aliphatic U Wastes, Non-Haloge- 
nated Aromatic U Wastes, F002-F006, F019. Volume 1-J. 
PB90-234592/GAR 051,622 PC A11/MF A02 
PB90-234600/GAR 
Final Response to BDAT Related Comments Document. 
F025, K002-K008, KO11, K013-15, K046, K061, KO69. 


Volume 1-K. 
PB90-234600/GAR 051,623 PC A11/MF A02 
PB90-234618/GAR 
Final Response to BDAT Related Comments Document. 
K071 and K106: Mercury Cell Process Wastes K086: Resi- 
dues from Ink Production Wastes Containing Cyanide. 


Volume 1-L. 
PB90-234618/GAR 051,624 PC A12/MF A02 
PB90-234626/GAR 
Final Response to BDAT Related Comments Document. 
K017/K028-K029, K095-096, K022, K025, K035, K026, 
K083, K024. Volume 1-M. 
PB90-234626/GAR PC A09/MF A01 


PB90-234634/GAR 


Final Response to BDAT Related Comments Document. 
Halogenated Organic Wastes. Volume 1-N. 


051,625 


PB90-245093/GAR 


PB90-234634/GAR 
PB90-234642/GAR 


Final Response to BDAT Related Comments Document. 
K043-K052, KO36, KO37. Volume 1-O. 
PB90-234642/GAR 051,627 PC A10/MF A02 


PB90-234659/GAR 
Final Response to BDAT Related Comments Document. 


Leachates. Volume 1-P. 
051,628 PC A14/MF A02 


051,626 PC A10/MF A02 


PB90-234659/GAR 
PB90-234667/GAR 
Final Response to BDAT Related Comments Document. 


Volume 1-Q. 
PB90-234667/GAR 051,629 PC A04/MF A01 
PB90-234915/GAR 


Conversion (Mapping) of Thrift Financial, December 1989 


to March 1990. 
PB90-234915/GAR 050,668 PC A03/MF A01 


PB90-234931 


Adsorption System for Scavenging Anesthetic Agents from 

Waste Gas Released during Surgical Activity. 

PAT-APPL-7-528 080/GAR 051,439 
PC A03/MF A01 


PB90-234956/GAR 


Record Description in MDRM Order for i Call and 
Income, March 1990. Data Tape Documenta’ 
PB90-234956/GAR 050,669 PC A0S/MF A01 


PB90-237165 


Mammalian hnRNP Complex Al and Method for Large- 
Scale Overproduction in E. Coli. 
PAT-APPL-7-250 405/GAR 


052,166 
PC NO3/MF A01 
PB90-237975 
Pyroelectric Calorimeter. 
PATENT-4 940 896 
PB90-237983 


Water Soluble, Antineoplastic Derivatives of Taxol. 
PATENT-4 942 184 052,207 Not available NTIS 


PB90-237991 


Water Soluble Products of Camptotheci 
PATENT-4 943 579 052, 


PB90-238452/GAR 
Hungarian Companies Seeking Foreign Capital Involvement 


(1989). Part 1. 
050,692 PC$75.00 


051,793 Not available NTIS 


208 Not available NTIS 


PB90-238452/GAR 
PB90-238460/GAR 
Hungarian Companies Seeking Foreign Capital Involvement 


Hon Part 2. 
PB90-238460/GAR 050,693 PC$75.00 
PB90-238478/GAR 


Slovak and Czechoslovakian Enterprises Looking for Joint 


Ventures (1989). 
PB90-238478/GAR 050,694 PC$75.00/MF A01 
PB90-241670 


Individual Cross Sections for (1)D2 Sublevels ((M sub L)= 
0, + or-1, + or - 2) in the Alignment-Dependent Proc- 
ess: Ca(4p(2) (1)D2) + Rg-> Ca (3d4p (1)F3) + Rg as 


a Function of Rare Gas. 
PB90-241670 050,806 Not available NTIS 
PB90-242835/GAR 


Mid-Session Review of the Budget, July 16, 1 
PB90-242835/GAR 050,678 PG Ad A06/MF A01 


PB90-243494 


Methods for Inhibiting Rust Infections of Plants. 
PAT-APPL-7-226 608/GAR 050,476 
PC A03/MF A01 


PB90-243502 

Biocontrol of Grey-Moid in Pome Fruits Using ‘Acremonium 

breve’. 

PAT-APPL-7-159 915/GAR 050,456 
PC A03/MF A01 
PB90-245002/GAR 


Proceedings of the aw on Needs and Resources for 


Occupational Mortality Dai 
PB90-245002/GAR 052,231 PC A04/MF A01 


PB90-245028/GAR 
Questionnaires from the National Health Interview Survey, 


1980-84. 
PB90-245028/GAR 051,771 PC A10/MF A02 
PB90-245044/GAR 


Performance Measurement for Centrally-Controlled, Traffic- 
Responsive Ramp Metering Systems. 
PB90-245044/GAR 053,338 PC A05/MF A01 


PB90-245051/GAR 


Indiana’s Timber Resource, 1986: An Analysis. 
PB90-245051/GAR 052,424 


PB90-245069/GAR 


Inhalation Toxicology of Combined Acid and Soot Particles. 
PB90-245069/GAR 051,468 PC A04/MF A01 


PB90-245077/GAR 
Acid Air Pollutant Mixtures: Respiratory System Responses 


and Effects of Exercise. 

PB90-245077/GAR 051,440 PC A07/MF A01 
PB90-245093/GAR 

Lead Poisoning: The Invisible Disease. 

PB90-245093/GAR 052,287 PC A02/MF A01 


October 15,1990 OR-67 
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PB90-245101/GAR 
Control of mites or Common Reed. 
PB90-245101/GAR 052,558 PC A02/MF A01 
PB90-245119/GAR 
Avian Botulism: Geographic Expansion of a Historic Dis- 


ease. 
PB90-245119/GAR 052,288 PC A02/MF A01 
PB90-245218/GAR 
Development of Additional Federal Outdoor Impact Labora- 
tory (FOIL) Facilities. Volume 1. Preliminary Design Study 
for U FOIL to Test with Heavier Vehicles. 
PB90-245218/GAR 053,319 PC A05/MF A01 
PB90-246646/GAR 
Determinants of the Use of Assistants at Sur. 
PB90-246646/GAR 051,782 
PB90-246653/GAR 


State of the Chesapeake Bay: Second Annual Monitoring 


Report, 1984-1985. 
PB90-246653/GAR 051,710 PC A03/MF A01 
PB90-246661/GAR 
Avian Cholera: A Major 
PB90-246661/GAR 
PB90-246679/GAR 


‘A05/MF A01 


New Cause of Waterfowl Mortality. 
052,289 PC A02/MF A01 


Decoy Ti for Ducks. 
PB90"246679/GAR 
PB90-246687/GAR 

Plan and Operation of the NHANES | Epidemiologic Follow- 


1982-84. 
051,772 PC A08/MF A01 


052,559 PC A02/MF A01 


Study, 
PB90-246687/GAR 
PB90-246695/GAR 
Life History and Harvest Summaries for Selected Inverte- 
brate Species Occurring off the West Coast of North Amer- 
ica. Volume 2. Cephalopods and Crustacea. 
PB90-246695/GAR 052,777 PC A09/MF A01 


PB90-246703/GAR 
Status of the Pacific Whiting Resource in 1989 and Recom- 
mendations to M it in 1990. 
PB90-246703/GAR 050,506 PC A05/MF A01 
PB90-246729/GAR 


Proceedings of the Wood Engineering Short Course. Hard- 
woods as an Engineering Material for Timber Construction. 
Selected Meeting Papers. Held in University Park, Pennsyl- 


vania on October 4-5, 1988 
PB90-246729/GAR 052,043 PC A11/MF A02 


PB90-246760/GAR 
Synthesis of Safety Research: Adverse Environmental Con- 
iti 


PB90-246760/GAR 053,322 PC A03/MF A01 
PB90-246778/GAR 
Construction Costs and Safety Impacts of Work Zone Traf- 
fic Control Strategies. Volume 1. Final Report. 
PB90-246778/GAR 053,339 PC A08/MF A01 
PB90-246786/GAR 
Construction Costs and Safety Impacts of Work Zone Traf- 
fic Control Strategies. Volume 2. Informational Guide. 
PB90-246786/GAR 53,340 PC A04/MF A01 
“eee ae 
vy Be a Comprehensive Service Strategy to Meet a 
iburban Travel Needs. 
Pe 246794/GAR 053,341 PC A08/MF A01 
PB90-246802/GAR 
Redesigning Local Transportation Service for Improved 
Suburban Mobility: The Problem of Accessibility for the El- 
derly and Low Income Residents. 
PB90-246802/GAR 053,342 PC A07/MF A01 


PB90-246836/GAR 
Government Intervention in Pakistan’s Cotton Sector. 
PB90-246836/GAR 050,434 PC A04/MF A01 
PB90-246885/GAR 
Development of Behavioral Tolerance to Organophos- 
phates Ili: Behavioral ; 
PB90-246885/GAR 052,275 PC A03/MF A01 
PB90-246901/GAR 
Census of Manufactures, 1987. Industry Series: General In- 
dustrial Machinery and Equipment. yom 3561, 3562, 
3563, 3564, 3565, 3566, 3567, 3568, and 356: 
PB90-246901/GAR 051,857 Pe i A04/MF A01 


PB90-246935/GAR 


Preclinical Toxicology Evaluation of BAYH 2049 (NSC- 
320846) in CD2F1 Mice, Fischer 344 Rats, and Beagle 


PB90-246935/GAR 052,276 PC A16/MF A02 
PB90-247008/GAR 


Static and Fatigue Stre: of an Adhesive Bonded CFRP 
Butt-Strap Joint. The Effects of Stacking Sequence and 


Temperature. 
PB90-247008/GAR 051,831 PC A04/MF A01 
PB90-247149/GAR 
Health Assessment for Reaction/Allied Steel Corporation, 
Parkerford, Chester County, Pennsylvania, Region 3. CER- 
CLIS No. PAD053302865. 
PB90-247149/GAR 051,469 PC A03/MF A01 


ees 
Assessment for Gautier Oil Co., Inc., Gautier, Missis- 


sp. ooo 4. CERCLIS No. MSD098596489. 
90-247156/GAR 051,470 PC A03/MF A01 
PB90-247164/GAR 


Health Assessment for Landfill and Development Company, 
Mount Holly, New Jersey, Region 2. CERCLIS No. 
NJD048044325. 


OR-68 VOL. 90, No. 20 


PB90-247164/GAR 
PB90-247172/GAR 


Health Assessment for Kent County Landfill (Houston), 
Houston, Kent County, Delaware, Region 3. CERCLIS No. 


DED980705727. 
PB90-247172/GAR 051,472 PC A03/MF A01 
PB00-247214/GAR 


Low Cost eneration oo Controller Development. 


Final Report May 1988-July 19! 
PB90.247214/GAR oo 51, 224 PC A06/MF A01 
PB90-247230/GAR 


oor of ag Gas and Coal. Annual Report, October 


988-September 1 
PB90-247230/GAR 050,900 PC A03/MF A01 
PB90-247297/GAR 


Guide to Federal Aviation Administration Publications. 
PB90-247297/GAR 053,300 PC A04/MF A01 


PB90-247339/GAR 
Nitrogen Dioxide and Respiratory Infection: Pilot Investiga- 


tions. 
PB90-247339/GAR 052,152 PC A03/MF A01 
PB90-247347/GAR 


Influence of Experimental Pulmonary Emphysema on Toxi- 
cological Effects from Inhaled Nitrogen Dioxide and Diesel 


Exhaust. 
PB90-247347/GAR 052,277 PC A04/MF A01 
PB90-247404/GAR 


Organic Chemistry of Mantle-Derived Xenoliths: Assessing 
the Possibilities for Deep Sources of Natural Gas. Biennial 
Report, November 1987-November 1989. 

PB90-247404/GAR 052,473 PC A07/MF A01 


PB90-247412/GAR 


Gas Research Institute 1991-1995 Research and Develop- 
ment Plan and 1991 Research and Development Program. 
PB90-247412/GAR 051,296 PC A18/MF A03 


PB90-247420/GAR 


Report of the CIB W14 Workshop on Fire Modeling (4th); 
—— International du Batiment (CIB) Commission W14 


in Fire. 
PB90-247420/GAR 050,649 PC AOS/MF A01 
PB90-247438/GAR 


Extending the Standard for the Exchange of Product Data 
to Represent Two-Dimensional Apparel Pattern Pieces. 
PB90-247438/GAR 051,817 PC A03/MF A01 


PB90-247511/GAR 


lroquois/Tennessee Phase | Pipeline Project. Final Environ- 
mental Impact Statement. Volume 1. 
PB90-247511/GAR 051,484 PC A24/MF A03 


PB90-247529/GAR 
lroquois/Tennessee and Champlain Pipeline Projects. Draft 
Environmental Impact Statement Regional System Alterna- 


tives. Volume 2. 
051,485 PC A14/MF A02 


051,471 PC A03/MF A01 


PB90-247529/GAR 
PB90-247537/GAR 


Iroquois/Tennessee Phase | Pipeline Project. Final Environ- 
mental Impact Statement. Volume 3. Comments and Re- 


sponses Maps. 
PB90-247537/GAR 051,486 PC A17/MF A02 
PB90-247545/GAR 


Guide to Earthwork Construction. State-of-the-Art Report 8. 
PB90-247545/GAR 050,863 PC A06/MF A01 


PB90-247552/GAR 


Environmental Review of Potomac Electric Power Compa- 
’s Proposed Station H Element I. 
PB90-247552/GAR 051,761 PC A17/MF A03 


PB90-247560/GAR 
Where to Write for Vital Records: Births, Deaths, Marriages, 


and Divorces. 
PB90-247560/GAR 051,773 PC A03/MF A01 
PB90-247594/GAR 
Enhancement of Forced Convection Heat Transfer in Tubes 
Using Staged Tangential Flow Injection. Final Report, June 


1987-December 1989. 
PB90-247594/GAR 053,172 PC A05/MF A01 
PB90-247693/GAR 


Dairy, Livestock, and Poultry: U.S. Trade and Prospects, 
June a Featuring: Marketing Update; Trade Data: Janu- 


-Mar 
Paoo zen 247693/GAR 050,695 PC A04/MF A01 
PB90-247701/GAR 
World Tobacco Situation, June 1990. 
PB90-247701/GAR 050,457 PC A04/MF A01 
PB90-247727/GAR 


In situ Biorestoration of a Subsoil Contaminated with Gaso- 


line. 
PB90-247727/GAR 051,711 PC A03/MF A01 
PB90-247735/GAR 


Resultaten van de in 1986 Uitgevoerde Activiteits-Meti 

van (21) Po en Andere Natuurlijke Radio-Nucliden in Ge- 
centrifugeerd Water en Zwevend Slib, Afkomstig uit de Ne- 
derlandse Kust- en Binnenwateren (Results of the Activity 
Measurement Performed in 1986 of (210)Po and Other Nat- 
ural Nuclides in Centri Water and Suspended Matter 
from the Dutch Coastal and Inland Waterways). 
PB90-247735/GAR 052,815 PC E03/MF E03 


PB90-247776/GAR 


Developing and Tuning Parallel Algorithms with BOOSTER. 
PB90-247776/GAR 051,029 PC A03/MF A01 


PB90-247867/GAR 
Bond Stress-Slip mete at Very Low Temperatures. 


Part 1. Experimental Resu 
PB90-247867/GAR 050,856 PC A04/MF A01 
PB90-247891/GAR 


About the Development of Parallel Algorithms for the Solu- 
tion of Nonlinear Boundary Value Problems. 
PB90-247891/GAR 052,060 PC A03/MF A01 


PB90-247941/GAR 
Distribution of Farm Program Payments, 1987. (Background 


for Agricultural Policy). 
PB90-247941/GAR 050,435 PC A03/MF A01 
PB90-247958/GAR 


USDA/ERS Computable General Equilibrium (CGE) Model 


of the United States. 
PB90-247958/GAR 050,679 PC AOS/MF A01 
PB90-247966/GAR 


Structural Change in U.S. Farmland. 
PB90-247966/GAR 050,436 PC A03/MF A01 


PB90-247974/GAR 


U.S. Farming Sector Entering the 1990's: Twelfth Annual 
Report on the Status of Family Farms. 
PB90-247974/GAR 050,437 PC A04/MF A01 


PB90-247982/GAR 
Monetary Policy: The Potential Role for Agricultural Com- 


modity Prices. 

PB90-247982/GAR 050,438 PC A03/MF A01 
PB90-247990/GAR 

Trade and Development: Impact of Foreign Aid on U.S. Ag- 


riculture. 
PB90-247990/GAR 050,439 PC A04/MF A01 
PB90-248006/GAR 


U.S. Sheep Industry. 
PB90-248006/GAR 


PB90-248030/GAR 
Octopamine and Serotonin in the Brain-Corpus Cardiacum 
Axis of the Locust (Octopamine en Serotonin in de Her- 
ia Cardiacum-as van de Afrikaanse Treksprink- 
PB90-248030/GAR 052,126 PC E05/MF E05 
PB90-248113/GAR 


Wheat Program in the 1990's. Issues for Decisionmakers. 
PB90-248113/GAR 050,441 PC A03/MF A01 


PB90-248220/GAR 


Siderophore-Mediated Plant Growth Promotion and Coloni- 
zation of Roots by Strains of ‘Pseudomonas spp.’ (Door Si- 
deroforen Bepaaide Piantegroeistimulatie en Kolonisatie 
van Wortels door Stammen van ‘Pseudomonas spp.’). 

PB90-248220/GAR 050,477 PC A0S/MF A01 


PB90-248261/GAR 
Aggregate Interlock and Dowel Action under Monotonic and 


clic Loading. 
PB90-248261/GAR 052,828 PC A09/MF A02 
PB90-248279/GAR 


so epmaaa Shear Transfer in Cracked Reinforced 
ncret 
050,857 PC A09/MF A02 


050,440 PC A04/MF A01 


‘ete. 
PB90-248279/GAR 
PB90-248352/GAR 


Unique Normal Forms: The Nilpotent Hamiltonian Case. 
PB90-248352/GAR 052,061 PC A03/MF A01 


PB90-248501/GAR 


Export Markets for U.S. Grain and Products, June 1990. 
PB90-248501/GAR 050,696 PC A03/MF A01 


PB90-248543/GAR 
Comparison of Preservative Treatments in Marine Exposure 


of Small Wood Panels. 
PB90-248543/GAR 052,044 PC A03/MF A01 
PB90-248550/GAR 


USSR Grain Situation and Outlook, July 1990. 
PB90-248550/GAR 050,442 PC A02/MF A01 


PB90-248568/GAR 


Horticultural Products Review, July 1990. 
PB90-248568/GAR 050,697 PC A03/MF A01 


PB90-248576/GAR 
Research Directions in the Study of Timber Markets and 


Forest Policies. 
PB90-248576/GAR 052,425 PC A03/MF A01 
PB90-248584/GAR 


Likelihood of Timber Management on = tea Private 
Forests: Evidence from Research Studi 
PB90-248584/GAR 052, 426 PC A03/MF A01 


PB90-248667/GAR 


Under-Utilisation of Women in the Labour Market 
PB90-248667/GAR 050,315 PC £09/MF E09 


PB90-248675/GAR 


Defining Managerial Skills. 
PB90-248675/GAR 


PB90-248683/GAR 


Job-Sharing in the National Health Service 
PB90-248683/GAR 050,316 "PC E09/MF E09 


PB90-248758/GAR 
oe Women Employees: Measures to Counteract 


PB90-; P80 248758 /GAR 050,317 PC E0S/MF E05 


050,311 PC E05/MF E05 
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PB90-248808/GAR 


Collective ing in Europe: Beyond 1992. The Hitachi 
—— (tty Belvred at the University of Sussex in De- 


PB90-248808/GAR 050,318 PC E03/MF E03 
PB90-248824/GAR 


am, Education, and Development in Sub-Saharan 


PB90-248824/GAR 050,329 MF A01 
PB90-248832/GAR 

Columbia: Social Programs for the Alleviation of Ney 

PB90-248832/GAR 050,608 A01 
PB90-248840/GAR 

Making of Economic Policy in Africa. 

PB90-248840/GAR 
PB90-248857/GAR 

Social Dimensions of Adjustment in Sub-Saharan Africa: A 


Poverty Profile for Ghana, 1987-88. 
PB90-248857/GAR 050,682 MF A01 


PB90-248865/GAR 
pepe Allocation of Transfers to the Poor. The Problem 
Inobserved Househo! 


of U id Income. 
PB90.248868/GAR 050,683 MF A01 
PB90-248873/GAR 
Investigating the Determinants of Household Welfare in 


Cote d'ivoire. 
PB90-248873/GAR 050,684 MF A01 
PB90-248881/GAR 
Value Added Taxation in Developing Countries 
PB90-248881/GAR 
PB90-248907/GAR 


Integrated Criteria Document Asbestos 
PB90-248907/GAR 051,473 PC A08/MF A01 


PB90-248915/GAR 


Integrated Criteria Document Asbestos Effects: Appendix. 
PB90-248915/GAR 052,278 PC ‘A07/MF A01 


PB90-248923/GAR 


Tests on the Filling of Dry Tanks in phy 
PB90-248923/GAR 052,791 PC A03/MF A01 


PB90-248931/GAR 
In Search of Energy: _ oa Energy Research of Rel- 
Countries. 


evance to Dev 

PB90-248931/GAR 051,387 PC A0Q3/MF A01 
PB90-248949/GAR 

Bi radatie van Chloorfenolen in de Bodem (Biodegrada- 


tion of Chlorophenols in Soil). 
PB90-248949/GAR 051,762 PC AO5/MF A01 


PB90-248956/GAR 


Gravity Recovery from Satellite ye ‘ 
PB90-248956/GAR 052,474 A05/MF A01 
PB90-248964/GAR 


Gravity Measurement, Processing and Evaluation: Test 
Cases de Peel and meee 
PB90-248964/GAR 12,475 PC A04/MF A01 


PB90-248972/GAR 


Representations of Rotations and Tectonic Plate Motions. 
PB90-248972/GAR 052,476 PC A08/MF A01 


PB90-249012/GAR 


Afbraak van Me ag Halogeen Verbindi in Anaeer- 
obe Sediment-Water Systemen (Reductive Dehalogenation 
of Organic Pollutants in Anaerobic Sediments). 

PB90-249012/GAR 051,712 PC A04/MF A01 


PB90-249020/GAR 


Transport van Radionucliden door de Ondergrond. Eindrap- 
portage. Deelrapport 9 (Transport of Radio-Nuclides with 
Groundwater. Final Report. Part 9). 
PB90-249020/GAR 051,543 PC A08/MF A01 


PB90-249038/GAR 


Risicobeheersing in het Kader Van de Warenwet (Risk 
Management as Part of the Dutch Commodity Act). 
PB90-249038/GAR 050,674 A08/MF A01 


PB90-249046/GAR 


Onderzoek naar de Uitspoeling en Omzetting van Chlioor- 

fenolen in de Bodem met (14C) Gelabelde Verbindingen 

(Research on Lea Out and Setting re Chlorophenols 

in the Soil with Label a a 

PB90-249046/GAR 1,763 PC A04/MF A01 
PB90-249053/GAR 


be for Growth in Mussels Exposed in Western and 


ern Scheldt. 
Pa90-249059/GAR 051,713 PC AQ3/MF A01 
PB90-249061/GAR 


Rotveiligheid (Robot Safety). 
PB90-249061/GAR 


PB90-249079/GAR 


Cross-Shore Flow in Waves Breaking on a Beach. 
PB90-249079/GAR 052,829 PC A09/MF A01 


PB90-249087/GAR 
Current and Constituent Quark Masses. 1. Beyond Chiral 


Symmetry Breaking. 

Ph90-249087/GAR 053,173 PC A03/MF A01 
PB90-249095/GAR 

Dynamical Mass Generation in QED(3): Improved Vertex 


Function. 

PB90-249095/GAR 053,174 PC A03/MF A01 
PB90-249103/GAR 

Pions and Kaons in QCD. 


050,681 MF AO1 


050,685 MF A02 


051,851 PC A04/MF A01 


PB90-249103/GAR 
PB90-249129/GAR 
Some Remarks on Optimizing Production Cycle Times for 


CFRTP Products. 
052,037 PC A02/MF A01 


053,175 PC A03/MF A01 


PB90-249129/GAR 
PB90-249137/GAR 
See Xenobiotica V. Studie naar de Biologische 
van Pentachioorfenol. Tweede Interimrap- 
on (Biodegradation of Xenobiotics V. Study f. the — 
— of Pentachiorophenol. Second he 
B90-249137/GAR 051,494 POA TNE A01 
PB90-249145/GAR 


Ripening. 
052,595 PC A03/MF A01 


Land Subsidence and Soil 

PB90-249145/GAR 
PB90-249152/GAR 

Computer Model for Temperature Distribution Calculation in 


pee aan during Fire Conditions 
PB90-249152/GAR 052,792 PC A03/MF A01 


PB90-249160/GAR 
Fire Endurance of Horizontal GRP-Pipe Systems Including 


Bulkhead Penetration. 
PB90-249160/GAR 052,793 PC A0S/MF A01 
PB90-249178/GAR 
Snelle Detectie van het Shigella Toxine 1: Literatuurover- 
zicht en Aanzet Onderzoek (Rapid Detection of Shigella 
Toxin: Literature Survey and Experimental 
PB90-249178/GAR 052,186 


PB90-249186/GAR 
Effect of a Doubling of Atmospheric CO2 on the Storm- 
tracks in the Climate of a General Circulation Model. 
PB90-249186/GAR 050,562 PC A03/MF A01 
PB90-249194/GAR 


Effect of Joints on the Fire Resistance of Protected Glass- 
fibre Reinforced Plastic Pipes Filled with Stagnant Water or 


Gas. 

PB90-249194/GAR 052,794 PC AO5S/MF A0O1 
PB90-249202/GAR 

Continuous Recovery of Bioproducts by Adsorption 

PB90-249202/GAR 052,167 PC A08/MF AO1 
PB90-249210/GAR 

Efficient Estimation of Choice-Based Sample Models with 


the Method of Moments. 
PB90-249210/GAR 050,703 PC A04/MF A01 
PB90-249228/GAR 


press soo Linear Operators on Linear Spaces of Square 


Matrices. 
PB90-249228/GAR 052,062 PC A03/MF A01 
PB90-249236/GAR 
Method to Construct Moments in the Multi-Good Life Cycle 


Consumption Model. 

PB90-249236/GAR 050,704 PC A03/MF A01 
PB90-249244/GAR 

Liquidity Constraints and the Keynesian Corridor. 

PB90-249244/GAR 050,705 PC A03/MF A01 
PB90-249251/GAR 


Correlation Structure of Statioi 
PB90-249251/GAR 


PB90-249269/GAR 
Regression Metamodels for ee with Common 
Random Numbers: of Techni 
PB90-249269/GAR 052,102 PC A03/MF A01 


PB90-249277/GAR 
Central Limit Theorems for Sequences with M(N)-Depend- 


ent Main Part. 

PB90-249277/GAR 052,103 PC A03/MF A01 
PB90-249285/GAR 

System-Theoretic Trends in Econometrics. 

PB90-249285/GAR 050,706 "PC A03/MF A01 
PB90-249293/GAR 


Optimal Dynamic Environmental Policies of a Profit Maxi- 


mizing Firm. 
PB90-249293/GAR 050,707 PC A04/MF A01 
PB90-249301/GAR 
Optimal Dynamic Profit Taxation: The Derivation of Feed- 
back Stackelberg Equilibria. 
PB90-249301/GAR 050,708 PC A03/MF A01 


PB90-249319/GAR 
Statistics and Deterministic Simulation Models: Why Not. 
PB90-249319/GAR 052,079 PC A03/MF A01 
PB90-249327/GAR 


Diaphragm Effect of Trapezoidally Profiled Steel Sheets: 
— Research into the Influence of Force Applica- 


PBS0-249327/GAR 051,966 PC A06/MF A01 
PB90-249335/GAR 

Acoustic Measurements on Reservoir Rock. 

PB90-249335/GAR 052,477 PC A04/MF A01 
PB90-249343/GAR 

Acute Toxiciteit van Aluminium en H(+ )-lonen Concentra- 

tie voor Bodemnematoden uit een Zuur en Kalkrijk Dennen- 

bos. (I) Ontwikkeling en Toepassing van een Toets in Wa- 

terig Medium (Acute Toxicity of Aluminum and H(+ ) Con- 

centration to Soil Nematodes from Acid and Lime-Rich Co- 

niferous Forest Soil. (I) Development and Application of a 

Test in Watery Solutions). 

PB90-249343/GAR 052,279 PC A05/MF A01 
PB90-249350/GAR 

Geschatte i er in Nederland in 1987 (Tweede 

Interimrapport) (Estimated Radiation Exposure in the Neth- 

erlands in 1987 (Second Interim Report)). 


A03/MF AO1 


Bilinear Processes. 
52,101 PC A03/MF A01 


PB90-249749/GAR 


PB90-249350/GAR 
PB90-249368/GAR 


Morocco: Analysis and Reform of Economic Policy. 
PB90-249368/GAR 050,686 MF A01 


PB90-249376/GAR 
Environmental Management in Development. The Evolution 


——— ‘ 
PB90-249376/GAR 052,560 MF A01 
PB90-249392/GAR 

Long-Term Perspective ~~ of Sub-Saharan Africa. 


Volume 1. Cou 
PB90-249392/GAR 050,687 MF A01 
PB90-249400/GAR 


Long-Term Perspective Study of Sub-Saharan Africa. 
Volume 2. Economic and Sectoral Policy Issues. 
PB90-249400/GAR 050,688 MF A01 


PB90-249418/GAR 
oe Bh nme ye Study of Sub-Saharan Africa. 
Volume 3. institutional and Socio-political Issues. 
9590.240418/GAR 050,689 MF A01 
PB90-249426/GAR 


Long-Term Perspective Study of Sub-Saharan Africa. 
a Proceedings of a Workshop on Regional Integra- 


pa pone 
PB90-249426/GAR 050,690 MF A01 


PB90-249491/GAR 
PB90-249491/GA\ 1,630 PC A03/MF A01 
Directory. 
051,631 PC AOS/MF A01 


051,474 PC A10/MF A02 


PB90-249509/GAR 


National on Scene 
PB90-249509/GAR 
PB90-249525/GAR 


Procurement under Preauthorization/Mixed Funding. 
PB90-249525/GAR 051,632 PC A02/MF A01 


PB90-249533/GAR 
a for Sufficient Community Relations (Superfund 


janagement Review: No. A 

PB90-249533/GAR wai 051,633 PC A02/MF A01 

PB90-249541/GAR 
Superfund ical Review and Oversight. 
PB90-249541/GAR 051,634 PC A02/MF A01 

PB90-249558/GAR 


ttle R 


D iene itory Functi 
PB90-249558/GAR 051,714 PC A03/MF A01 
PB90-249566/GAR 


Delegation of Remedy Selection to R 
PB90-249566/GAR 051, 


PB90-249574/GAR 
Delegations of Authority Under the Federal Water Pollution 
Control Act (FWPCA) Which Are Applicable to the Super 
PE90-249574/GAR 051,715 PC A02/MF A01 
PB90-249582/GAR 


PC A02/MF A01 


under CERCLA and SARA. 


Redelegation of 
PB90-249582/GAR 051,636 PC A03/MF A01 
PB90-249590/GAR 


Standard Opera Operating Safety Guides. 
PB90-249590/GA\ 


PB90-249616/GAR 


051,637 PC AO7/MF A01 


Discharge of Wastewater from CERCLA Sites into POTWS. 
PB90-249616/GAR 051,716 PC A02/MF A01 


PB90-249624/GAR 


CERCLA Off-Site Policy: 
PB90-249624/GAR 


PB90-249657/GAR 


RI/FS Improvements Follow-Up. 
PB90-249657/GAR 


PB90-249665/GAR 


Results of FY 88 Record of Decision Analysis. 
PB90-249665/GAR 051,640 PC A02/MF A01 


PB90-249673/GAR 

Fiscal Year 1990 Regional Coordination and Themes 

for the Remedial Investigation/Feasibility aoa and Selec- 

tion of Ri Process. 

PB90-249673/GAR 051,641 PC A03/MF A01 
PB90-249681/GAR 

Results of FY ‘89 Record of Decision Analysis Superfund 
Management Review Implementation Product. Recommen- 
dation No. 25A. 

051,642 PC A03/MF A01 


Notice to Facilities. 
1,638 PC A02/MF A01 


051,639 PC A03/MF A01 


PB90-249681/GAR 
PB90-249715/GAR 

Emergency Response Notification System. 

PB90-249715/GAR 051,643 PC A02 
PB90-249723/GAR 

Revised Interim Final Guidance on Indian Involvement in 


PB90-249723/GA\ 051,644 PC A03/MF A01 
PB90-249731/GAR 


Involvement of Superfund Program Managers in Superfund 
Response Agreement Audits. 
PB90-249731/GAR 051,645 PC A03/MF A01 


PB90-249749/GAR 


Directory of EPA/State Contacts by Specialty. 
PB90-249749/GAR 051,646 PC A04/MF A01 
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PB90-249756/GAR 
Innovative ——-. Evaluation Program: 


Te Profiles, November 1 
PB90-249756/GAR OT, 647 PC A07/MF A01 
none ea 


Guide for Conducting Treatability Studies under CERCLA. 
PBO0.-249772/ GAR 051,648 PC A07/MF A01 


PB90-249798/GAR 
~ of Office of Research and Development's Bioremedia- 


tion Expertise in ind Removal Pri 
PB90-249798/GAR 051, 649° PC PC A01/MF A01 
PB90-249905/GAR 


Ultrasonic of the Real Squashing Mode in 


Rotating (3)He-B. 
PB90-249905/GAR 053,176 PC A03/MF A01 
PB90-249947/GAR 


Effects of Mineral By-Products on the Frost-Resistance of 
Concrete. 


PB90-249947/GAR 050,858 PC A06/MF A01 
PB90-249954/GAR 


Ice Impact Model Tests for Three Bow Forms of a Vessel. 
Volume 1. Short of the Test Resuits. 
PB90-249954/GAR 052,795 PC A08/MF A01 


PB90-249962/GAR 


Full Scale Observations of Ship-ice —— Results from 
Tests Series Onboard IB SAMPO, Winter 198! 
PB90-249962/GAR 052,796 PC A16/MF A02 


PB90-249970/GAR 


Results from Tests on Extrusion of Crushed Ice. 
PB90-249970/GAR 052,816 PC A A05/MF A01 


PB90-249988/GAR 
Suomalainen Kuljetusvaelineteollisuus ja sen Mahdollisuu- 
det Yhdentyvaessae Euroopassa (Finnish Automotive and 
Related Industry: State-of-the-Art-Report). 
PB90-249988/GAR 


PB90-250002/GAR 
Assessment of the Thermodynamic Properties of Arsenic- 


Copper Alloys. 
PB90-250002/GAR 052,028 PC A03/MF A01 
PB90-250010/GAR 


ic Analysis of the System lron-Lead-Zinc. 
PB90-250010/GAR 052,029 PC A03/MF A01 


PB90-250044/GAR 


NIST Working Form for STEP: National PDES Testbed. 
PB90-250044/GAR 051,818 PC A03/MF A01 


PB90-250069/GAR 


QDES Administrative Guide: National PDES Testbed. 
PB90-250069/GAR 051,823 PC A03/MF A01 


PB90-250077/GAR 
NIST STEP — Form Programmer’s Reference. Na- 


tional PDES T: 
PB90-250077/GAR 051,824 PC A03/MF A91 
PB90-250101/GAR 


Need for Research in Electronics Assembly Techi ke 
PB90-250101/GAR 051,199 PC A03/MF A01 


PB90-250127/GAR 


\/M Test Variability. 
PB90-250127/GAI 


PB90-250135/GAR 
Measurements of Exhaled Breath Using a New Portable 


Sampling Method. 
PB90-250135/GAR 051,475 PC A14/MF A02 
PB90-250143/GAR 


Assessment of Physical Coal Cleaning Practices for Sulfur 


Removal. 

PB90-250143/GAR 051,297 PC A08/MF A01 
PB90-250150/GAR 

Metal Recovery/Removal Using Non-Electrolytic Metal Re- 


covery. 

PB90-250150/GAR 051,650 PC A03/MF A01 
PB90-250176/GAR 

Waste Minimization Opportunity Assessment, Fort Riley, 

PB90-250176/GAR 051,651 PC A07/MF A01 
PB90-250192/GAR 

mea Fire Model (CCFM) Computer 


Application CCFM. Vents - Part 1: Physical Basis. 
PB90-250192/GAR 050,661 PC A05/MF A01 


PB90-250200/GAR 
a 
take 
PB90-250200/GAR 
PB90-250218/GAR 
Consolidated Fire Model (CCFM) Computer 
Code Aoplicaton CoFM. Vets - Part 3: Catalog of Algo- 
PB90-250218/GAR 050,663 PC A06/MF A01 
PB90-250226/GAR 
Consolidated 
Code Application 
Guide. 
PB90-250226/GAR 
PB90-250234/GAR 


Horticultural Exports of 
ances, Future Prospects, and 


OR-70 VOL. 90, No. 20 


050,691 PC A06 


053,320 PC A0S/MF A01 


Fire Model (CCFM) Computer 
M. Vents - Part 2: Software Refer- 


050,662 PC A05/MF A01 


it Fire Model (CCFM) Computer 
. Vents - Part 4: User Reference 


050,664 PC A04/MF A01 


ing Countries: Past Perform- 
lolicy Issues. 


PB90-250234/GAR 
PB90-250242/GAR 


Effects of Agricultural Commercialization on Land Tenure, 
Household Resource Allocation, and Nutrition in the Philip- 


Pig90-250242/GAR 050,444 MF A01 
PB90-250259/GAR 


Effects of Sugarcane Production on Food Security, Health, 
and Nutrition in Kenya: A Longitudinal Analysis. 
PB90-250259/GAR 050,445 MF A01 


PB90-250267/GAR 


Toxicology of Oil Spill Cleanup Agents. 
PB90-250267/GAR 51,717 


PB90-250275/GAR 


Fuji Electric Review, Vol. 36, No. 1, 1990. 
PB90-250275/GAR 051,718 


PB90-250283/GAR 

JRC (Japan Radio Co.), Review, No. 28. 

PB90-250283/GAR 050,957 
PB90-250291/GAR 

Total Navigation System. 

PB90-250291/GA 

(Order as PB90-250283/GAR, PC A06/MF PAOt) 

PB90-250309/GAR 


Numerical Simulation of Laser-Induced Plasmas with a Par- 


ticle 
PB90-250309/GAR 052,975 PC E06/MF E06 
PB90-250317/GAR 


pg ame of Pulsed Laser Target Interaction Processes 

by High-Speed Diagnostic Techniques. 

P890°250317/GAR 053,177 PC E05/MF E05 
PB90-250325/GAR 

Etude par Topographie aux Rayons-X Resolue en Temps 

de Resonateurs Piezoelectriques (Study of — 

Resonators Using Time-Resolved X-ray Lae 

PB90-250325/GAR 052,876 £05 / MF E05 
PB90-250333/GAR 

Pretreatment of fopsiem. 

PB90-250333/GA 
PB90-250366/GAR 

Health Assessment for Union Carbide Disposal/Red Oak 

Landfill Site, Red Oak, lowa, Region 7. CERCLIS No. 


1AD980643509. 
PB90-250366/GAR 051,476 PC A02/MF A01 
PB90-250374/GAR 

Health Assessment for Farmers Mutual Cooperative Com- 
ny, Hospers, Sioux County, lowa, Region 7. CERCLIS 


Pany, 
No. 1AD022193577. 
PB90-250374/GAR 051,477 PC A03/MF A01 
PB90-250382/GAR 
Health Assessment for Elizabethtown Landfill, Elizabeth- 
town, Lancaster — Pennsylvania, Region 3. CERCLIS 


No. PAD980539712 
PB90-250382/GAR 051,478 PC A03/MF A01 


PB90-250424/GAR 
Health Assessment for Fletcher's Paint Works and Storage 
Facility Hazardous Waste Material, Milford, Hillsborough 
County, New Hampshire, Region 1. CERCLIS No. 


NHD981067614. 
PB90-250424/GAR 051,479 PC A03/MF A01 


PB90-250432/GAR 
Health Assessment for South Municipal Water Supply Well, 
——. County, Peterborough, Cheshire County, New 
Hampshire, R = 1. CERCLIS No. NHD980671069. 
PB90-250432/ 051,480 PC A03/MF A01 
“a, 
Health Assessment for Tex Tin Corporation, National Prior- 
ities List Site, Texas City, Texas, Region 6. CERCLIS No. 


TXD0621 13329. 
PB90-250440/GAR 051,481 PC A03/MF A01 


PB90-250465/GAR 
Cost and Impact of Federal Regulation on Small versus 
Business Retirement Plans: Executive Summary. 
PBS90-250465/GAR 050,709 PC A03/MF A01 
PB90-250473/GAR 
Cost and Impact of Federal Regulation on * aa versus 
Large Business Retirement Plans: Final Repo: 
PB90-250473/GAR 050,710 PC ‘(A07/MF A01 
PB90-250481/GAR 
Ausarbeitung eines Analysenverfahrens fuer 2,3,7,8-TCDD 
in Trinkwasser (Development of a Method for Analysis of 
2,3,7,8-TCDD from Drinking Water). 
PB90-250481/GAR 051,719 PC E05/MF E05 
PB90-250499/GAR 
Internationaler Vergleich Wirtschaftlich Gefuehrter Fors- 
pe me (Intenational Comparison of Research Cen- 


ed along Commercial Lines). 
PB90-250499/GAR 050,330 PC E05/MF E05 
PB90-250507/GAR 


Methoden der Mikrobiologischen Materialpruefung: Beton 

(Microbiological Methods of = of Materials: Concrete). 

PB90-250507/GAR ,859 PC E05/MF E05 
PB90-250515/GAR 

Berechnung des Queliterms fuer Einen TMLB’ -Stoerfall bei 

Einen Reaktor vom Typ WWER-1000 (Source Term Calcu- 

lation for a TMLB’ -Sequence at a WWER-1000 Type Reac- 


tor). 
PB90-250515/GAR 052,775 PC E06/MF E06 


050,443 MF A01 


PC A08/MF A01 


PC A04/MF A01 


PC A06/MF A01 


050,864 PC A03/MF A01 


PB90-250523/GAR 


Rechnergestuetztes — Anlageninformationss: 7 RAIS 
(Computerized Plant Information System: RAI 
PB90-250523/GAR 051,819 aC '605/MF E05 


PB90-250531/GAR 


Elimination of Chlorinated Ethylenes from Drinking Water. 
PB90-250531/GAR 050,852 PC E05/MF E05 


PB90-250549/GAR 


Mitsubishi Denki Giho, Vol. 64, No. 3, 19: 
PB90-250549/GAR 052, arias PC A06/MF A01 


PB90-250556/GAR 


Inspection Robots. 
PB90-250556/GAR 051,852 
(Order as PB90-250549/GAR, PC A06/MF A01) 


PB90-250564/GAR 

MF224, A New A a Alloy for IC Lead Frames. 

PB90-250564/G 052,030 
(Order as PB90-250549/GAR, PC A06/MF A01) 
PB90-250572/GAR 

Mitsubishi Technical Review, Vol. 27, No. 1, Series 77, Feb- 


ruary 1990. 

PB90-250572/GAR 051,225 PC A05S/MF A01 
PB90-250580/GAR 

Scroll Profiles for Scroll Fluid Machines. 

PB90-250580/GAR 050,640 

(Order as PB90-250572/GAR, PC A05/MF A01) 

PB90-250598/GAR 

Mitsubishi Juko Giho, Vol. 27, No. 2, 1990. Special Issue: 


Industrial Machinery. 
PB90-250598/GAR 051,863 PC A06/MF A01 
PB90-250606/GAR 


Development of 5-; _ Controlled Machining Center. 
PB90-250606/GAR 051,858 
(Order as PB90-250598/GAR, PC A06/mf A01) 
PB90-250614/GAR 


es of Deep Submergence Research Vehicle 


‘SHINKAI 
PB90-250614/GAR 052,797 


(Order as PB90-250598/GAR, PC A06/MF A01) 
PB90-250622/GAR 
Development of Freon Recovery Equipment. 
PB90-250622/GAR 051,65. 
(Order as PB90-250598/GAR, PC A06/MF On 
PB90-250630/GAR 


Development of the Fuzzy Control System for Heat Pump 
Air Conditioners. 
PB90-250630/GAR 050,641 
(Order as PB90-250598/GAR, PC A06/MF A01) 
PB90-250648/GAR 


Bulletin of the Electrotechnical Laboratory, Vol. 53, No. 9, 
1989. Special Issue: On Solar Thermal Electric Generation 


System. 
PB90-250648/GAR 051,382 PC A10/MF A02 
PB90-250655/GAR 
Development of the Fresnel Lens Type Solar Collector. 
PB90-250655/GAR 051,383 
(Order as PB90-250648/GAR, PC A10/MF A02) 
PB90-250663/GAR 
Latent Thermal Energy Storage Using Form-Stable High 
Density Polyeth ma 
PB90-250663/ 
(Order as PB90-250648/GAR, PC A1O/ME ‘oa 
PB90-250671/GAR 


Reports of the Government Industrial Research Institute, 


Shikoku, Vol. 21, No. 1, 1989. 
PB90-250671/GAR 050,843 PC A03/MF A01 
PB90-250689/GAR 


Fundamental Study on Laser Spraying (Report 2) Thermal 
5 raying of Pure Titanium. 
PB90-2 19/GAR 051,90. 
(Order as PB90-250671/GAR, PC A03/MF ron 
PB90-250697/GAR 


NEC Technical Journal, Vol. 43, No. 1. 
PB90-250697/GAR 050,943 PC A05/MF A01 


PB90-250705/GAR 


NEC Technical Journal, Vol. 43, No. 2. 
PB90-250705/GAR 050,944 PC A09/MF A01 


PB90-250713/GAR 


NEC Technical Journal, Vol. 43, No. 3. 
PB90-250713/GAR 050,938 PC A06/MF A01 


PB90-250721/GAR 


Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 2, September 1989. 
PB90-250721/GAR 051,985 PC A03/MF A01 


PB90-250739/GAR 
Reports of the Government Industrial Research Institute, 


shu, No. 43, October 1989. 
PB90-250739/GAR 052,031 PC A04/MF A01 
PB90-250747/GAR 


Bulletin of Industrial Products Research Institute, No. 114, 


June 1989. 
PB90-250747/GAR 050,617 PC A04/MF A01 
PB90-250754/GAR 


Bulletin of Industrial Products Research Institute, No. 115, 
November 1989. 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-250754/GAR 
PB90-250762/GAR 

Interfacial Cadmium Exchange in by uilibrated Aqueous Sus- 

pensions of Cadmium —* partmental Analysis 


Assisted Radiotracer S! 
050,749 PC A10/MF A02 


050,643 PC A04/MF A01 


PB90-250762/GAR 
PB90-250788/GAR 

Evaluation of Cocoa Land Use Management in Ghana. 

PB90-250788/GAR 050,446 PC A09/MF A01 
PB90-250796/GAR 

Acceleration Measurements on Board of the Dock Express 


11, 12 and 20 Heavy Lift Ships. 
PB90-250796/GAR 053,304 PC A06/MF A01 


PB90-250804/GAR 


in of BOOSTER: A Parallel Phe 
PB90-250804/GAR 051, Pe AOS 
PB90-250812/GAR 


Stieltjes Integration and Stochastic Calculus with Respect 


to Self-Affine Functions. 
PB90-250812/GAR 052,063 PC A03/MF A01 
PB90-250838/GAR 
Project Ecologische Inpasbaarheid Stoffen 5. Ecosysteem- 
kennis voor Nationaal Stoffenbeleid: Literatuurstudie en 
Voorstel voor een Programma van Onderzoek (Project Eco- 
logic Application of Substances 5. Ecosystem Knowledge 
for National Substances Policy: Literature Study and Pro- 
for a Research Program). 
'B90-250838/GAR 051,764 PC A05/MF A01 
PB90-250846/GAR 
Modular Ship Maneuvering Models. 
PB90-250846/GAR 052,798 PC AOS/MF A01 
PB90-250853/GAR 
Aandachtstoffen Wet Milieugevaarlijke Stoffen (Isobutanol, 
HCN, DBP, DOP en Nikkel) (List of Substances Needin 
Special Attention oy ey to the Netherlands (Dutch) 
Chemical Substances Act (isobutyl-Alcohol-HCN-SBP-DOP 


and Nickel)). 
051,765 PC AO5/MF A01 


03/ Me AO 


PB90-250853/GAR 
PB90-250879/GAR 
Herhalings- en Vervolgonderzoek naar Cadmium, Kwik, 
Chroom en Andere Metalen in Kunststofprodukten (Recapi- 
tulatory and Continuous Investigation into Cadmium, Mercu- 
, Chrome and Other Metals in Plastic Products). 
B90-250879/GAR 052,038 PC A04/MF A01 
PB90-250887/GAR 
Interacties van fuente Microverontreinigingen met Op- 
geloste Humusstoffen in Water (Interactions of Organic Mi- 
Cropollutants on Dissolved Humic Acid in Water). 
PB90-250887/GAR 051,720 PC A03/MF A01 
PB90-250903/GAR 
Potential Reduction Variant of Renegar’s Short-Step Path- 
Following Method for Linear Programming. 
PB90-250903/GAR 052,080 PC A03/MF A01 


PB90-250911/GAR 


Fast Parallel R 
PB90-250911/GA 
PB90-250929/GAR 


Polynomial Method of Weighted Centers for Convex Quad- 
ratic Programming, 
052,081 PC A03/MF A01 


nizer. 
051,031 PC A03/MF A01 


PB90-250929/GAR 
PB90-250945/GAR 
Trillen en Schokken Tijdens het Werk. Resultaten van de 
Inventarisatiemetingen (Vibration and Shock during Work. 
Results of the Inventory Measurements). 
PB90-250945/GAR 050,628 PC A08/MF A01 
PB90-250960/GAR 
Inheritance of Dynamic and Deontic Integrity Constraints or 
Does the Boss Have More Rights. 
PB90-250960/GAR 051,087 PC A03/MF A01 
PB90-250994/GAR 
Relating Denotational and Operational Semantics for Pro- 
ramming Languages with Recursion and Concurrei 
'B90-250994/GA\ 051,032 PC A03/MF A01 
PB90-251000/GAR 
Loesung von Akzeptanzproblemen als Umfassende Kom- 
munikationsaufgabe Beim Wissenstransfer (Solving Prob- 
lems of Acceptance - An Issue for Communication in the 


Transfer of Know-How). 
PB90-251000/GAR 050,331 PC E05/MF E05 


PB90-251026/GAR 
Ein Verfahren zur Analyse von Bodenaushub auf PAHs, 
PCBs und PCDD/PCDFs (Procedure for Analysis of PAHs, 
PCBs, and PCDD/PCDFs in Excavated Material). 
PB90-251026/GAR 051,766 PC E05/MF E05 
PB90-251034/GAR 
SHRIMPS: en Test - und aor ge reese fuer Bild- 
verarbeitungs - und Rasterbild - Bearbeitungsmethoden 
(SHRIMPS: A Test and Development Tool for Image and 
Raster Picture Processing Methods). 
PB90-251034/GAR 051,033 PC E06/MF E06 
PB90-251042/GAR 
Installation of a HPLC System for Radwaste Control. 
PB90-251042/GAR 052,690 PC E05/MF E05 
PB90-251059/GAR 
Die Lysimeteranlage des Oesterreichischen Forschungs- 
zentrums Seibersdorf (Lysimeters of the Austrian Research 


Centre Seibersdorf). 
PB90-251059/GAR 051,544 PC E05/MF E05 
PB90-251067/GAR 
S(+ )-trees: An Efficient Structure for the Representation of 
Large Synthetic Pictures. 


PB90-251067/GAR 
PB90-251075/GAR 
Maximum Entropy Principle in the General Framework of 


the Band Method. 
PB90-251075/GAR 052,064 PC A03/MF A01 
PB90-251083/GAR 
Prophet Inequality for Independent Random Variables: 
Reward Sequences with a Discount Factor. 
PB90-251083/GAR 052, 104 PC A03/MF A01 


PB90-251091/GAR 
Collapsible Polyhedra and Median Spaces. 
PB90-251091/GAR 052,065 PC A03/MF A01 
PB90-251109/GAR 
Physiological Organization and Plasticity of Cat’s Skeletal 


Muscle. 
PB90-251109/GAR 052,221 PC A05/MF A01 
PB90-251125/GAR 
pemeg J Investigation for Storage Mode. Microwave Insta- 
bility (Single-Bunch Instability). 
053,178 PC A03/MF A01 


051,069 PC A03/MF A01 


PBSO-251 125/GAR 
PB90-251158/GAR 


Input Data for Agrohydrological Simulation Models: Some 
Parameter Estimation Techniques. 
PB90-251158/GAR 052,493 PC A03/MF A01 


PB90-251166/GAR 


Report of a Technical Backstopping Visit to the National 
Soil Service Project, Tanga, Tanzania, September/October 


1989. 
PB90-251166/GAR 052,596 PC A03/MF A01 
PB90-251174/GAR 


—— for Computer Aided Process Planning for Flexible 


Assembly. 

PB90-251174/GAR 051,820 PC A13/MF A02 
PB90-251182/GAR 

Exchange Currents in the Radiative Capture of Thermal 

Neutrons by Protons and Deuterons. 

PB90-251182/GAR 053,179 PC A06/MF A01 


PB90-251190/GAR 
Integrated Silicon Flip-Flop Sensors. 
PB90-251190/GAR 
PB90-251208/GAR 
High-Speed and High-Resolution Analog-to-Digital and Digi- 


tal-to-Analog Converters. 
PB90-251208/GAR 051,121 PC A11/MF A02 


PB90-251216/GAR 
Quinoprotein Glucose Dehydrogenase and the b-Type Cy- 
tochromes of ‘Acinetobacter calcoaceticus’ L.M.D.79.41. 
PB90-251216/GAR 052,127 PC A06/MF A01 


PB90-251240/GAR 
IHI_ (Ishikawajima-Harima Heavy ——, Sepeets 
Review, Vol. 23, No. 1, Serial No. 73, J 
PB90-251240/GAR 051,388 A03/MF A01 
PB90-251257/GAR 
Applications of Lom 4 Film Technologies for er. 
PB90-251257/GAR 


051,167 PC A07/MF A01 


051,839 
(Order as PB90-251240/GAR, PC A03/MF A01) 


PB90-251265/GAR 
Journal of the National Chemical Laboratory for Industry, 


Vol. 84, No. 8, 1989. 
PB90-251265/GAR 050,844 PC A04/MF A01 
PB90-251273/GAR 


Production and Engineering of Human Lysozyme Using Re- 

combinant DNA Techniques. 

PB90-251273/GAR 052, 
(Order as PB90-251265/GAR, PC A04/MF ‘Aon 


PB90-251281/GAR 
Journal of the National Chemical Laboratory for Industry, 


v84 n9 1989. 
PB90-251281/GAR 050,845 PC A03/MF A01 
Ye a et 


4 a Process for Preparation of Advanced Ce- 
a ims. 
PB90-251299/GAR 051,899 
(Order as PB90-251281/GAR, PC A03/MF A01) 
PB90-251307/GAR 


Journal of the National Chemical Laboratory for Industry, 


v84 n10 1989. 
PB90-251307/GAR 050,846 PC A03/MF A01 
PB90-251315/GAR 
Spontaneous Ignition of Special Material Gases for Semi- 
conductor Industry. 
PB90-251315/GAR 050,745 
(Order as PB90-251307/GAR, PC A03/MF A01) 


PB90-251323/GAR 
Journal of the National Chemical Laboratory for industry, 


Vol. 84, No. 11, 1989. 
PB90-251323/GAR 052,291 PC A03/MF A01 
PB90-251331/GAR 


) of Lithotripsy by Micro-Explosion. 
PBOO-251 331/GAI 


052, 
(Order as PB90-251323/GAR, PC A03/MF AO’) 
PB90-251349/GAR 


National Technical Report, Vol. 36, No. 1, February 1990. 
ial Issue: On Factory Automation Technologies (I). 
PB90-251349/GAR 051,853 PC A08/MF A01 


PB90-251356/GAR 
High-Precision Tape Automated Bonding Machines. 


PB90-251562/GAR 


PB90-251356/GAR 051,188 
(Order as PB90-251349/GAR, PC A08/MF A01) 


PB90-251364/GAR 


New Circuit Patterning Technology ‘Painting System’. 
PB90-251364/GAR 051,122 
(Order as PB90-251349/GAR, PC A08/MF A01) 


PB90-251372/GAR 
pong AC Servo Control System. 
ae 051,200 
(Order as PB90-251349/GAR, PC A08/MF A01) 


pece-stmevean 
TIG Wi Robot System with AVC Sensor. 
PB90-251380/GAR 051,854 
(Order as PB90-251349/GAR, PC A08/MF A01) 
PB90-251398/GAR 
Multi-Layer Arc Welding Robot Systems. 
PB90-251398/GAR 
(Order as PB90-251349/GAR, PC A08/ME ro 
PB90-251406/GAR 
— and Cooperating Robot with Seven-Axis Robot- 
P890-251406/GAR 051,856 
(Order as PB90-251349/GAR, PC A08/MF A01) 
PB90-251414/GAR 
Hitachi Review, Vol. 39, No. 1, February 1990. Supercon- 


ducti at 
PB90-251414/GA 051,201 PC A05/MF A01 
PB90-251422/GAR 


Key Tech of Superconducting Generator. 
PB90-251422/GAR 


051,226 
(Order as PB90-251414/GAR, PC A05/MF A01) 
PB90-251430/GAR 
Field-Effect Superconducting Transistor. 
PB90-251430/GAR 051,189 
(Order as PB90-251414/GAR, PC A05/MF A01) 
PB90-251448/GAR 
Preparation and Structural Characterization of Tl-Sr-Ca-Cu- 
O Superconducti ing Materials. 
PB90-251448/G 053,026 
(Order as PB90-251414/GAR, PC A05/MF A01) 
PB90-251455/GAR 
ae. - High-Tc Superconducting Wire with High 
Critical Current Density. 
PB90-251455/GAR 051, 
(Order as PB90-251414/GAR, PC A05/MF Aon) 
PB90-251463/GAR 


of Electron-Deficient "artes 
xes of the Early Transition Metal 


Comple: 
PB90-251463/GAR 050, 743 PC A09/MF A01 


PB90-251471/GAR 


National Technical Report, Vol. 36, No. 2, April 1990. Spe- 
cial Issue: On Factory Automation Tech (ti). 
PB90-251471/GAR 051,864 PC A07/MF A0O1 


PB90-251489/GAR 
Hp aig Power Pulse Pumped Q-Switched Nd:YAG 


Laser System 
PB90-251489/GAR 051,834 
(Order as PB90-251471/GAR, PC A07/MF A01) 
PB90-251497/GAR 
Welding Head for Hermetic Sealing. 
Poo 25 1497/ GAR 051,168 
(Order as PB90-251471/GAR, PC A07/MF A01) 
PB90-251505/GAR 
Flexible Manufacturing System for Aspherical Glass 


Lenses. 
PB90-251505/GAR 
(Order as PB90-251471/GAR, PC A07/ME ‘sony 
PB90-251513/GAR 


Primary-lon-Beam Deposition System for one a. 
PB90-251513/GAR 
(Order as PB90-251471/GAR, PC AOT/ME on 
PB90-251521/GAR 
Formation of Dielectric Thin Films Using Laser Sputteri 
PB90-251521/GAR 051, 
(Order as PB90-251471/GAR, PC A07/MF ot) 
PB90-251539/GAR 
High-Resolution Laser Encoder and High Accuracy Index 
Unit as Applications of Laser Encoder. 
PB90-251539/GAR 051,835 
(Order as PB90-251471/GAR, PC A07/MF A01) 
PB90-251547/GAR 
IHI as Heavy Industries) Engineering 
Review, Vol. 30, No. 2, March 1990. Special Issue: Artificial 


Intelligence. 
PB90-251547/GAR 051,865 PC A05/MF A01 
PB90-251554/GAR 
Development of Robotic Welding System for Jet Engine. 
PB90-251554/GAR 051,832 
(Order as PB90-251547/GAR, PC A05/MF A01) 
PB90-251562/GAR 


High Resolution Study of Stretched Spin States in (116)Sn. 
PB90-251562/GAR 053,180 PC A10/MF A02 
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PB90-251570/GAR 


F tic Resonance Studies and Magnetization 
Curves of CoCr and CoCr/NiFe Thin Films. 
PB90-251570/GAR 052,032 PC A08/MF A01 


PB90-251588/GAR 


Theoretical Calculations for Electron Proton Scattering. 
PB90-251588/GAR 053,181 PC A06/MF A01 


PB90-251596/GAR 


Po geee ey over Heterogenized Rhodium Complexes. 
90-251596/GAR 050,807 PC A07/MF A01 
PB90-251604/GAR 


nga! Silicon Soft X-ray Sensor Arrays. 
51604/GAR 051,157 PC A0Q6/MF AO1 


PB90-251612/GAR 


Effect of Joints on the Fire Endurance of Glassfibre Rein- 
forced Plastic Pipes with — Water. 
PB90-251612/GAR 12,799 PC A04/MF A01 


PB90-251620/GAR 
Note on the Chosen Fire Endurance Test Procedure for 


GRP-Pipes on Board Ships. 
PB90-251620/GAR 052,800 PC A03/MF A01 
PB90-251638/GAR 


Fire Endurance of Glassfibre Reinforcement Plastic Pipes. 
PB90-251638/GAR 052,801 PC A04/MF A01 


PB90-251646/GAR 


Energy Research at Delft 1x77" of Technology 1989: A 
Survey of Energy-Related R and D at Delft University of 


Technology in 1989. 
PB90-251646/GAR 051,389 PC A04/MF A01 
PB90-251653/GAR 


FELIX Project: Status 
PB90-251653/GAR 


PB90-251661/GAR 
Ballooning Stability of Jet High-Beta Disch 
PB90-251661/GAR 052,976 
PB90-251679/GAR 


Plasma Diagnostics for the Rijnhuizen Tokamak Project. 
PB90-251679/GAR 052, 977 PC A04/MF A01 


PB90-251695/GAR 
Lists and Associative Functions in Algebraic Specifications: 


Semantics and — 
PB90-251695/GA\ 051,034 PC A03/MF A01 
PB90-251703/GAR 


Downward Closure Ordinals of —_ Programs. 
PB90-251703/GAR 1,035 PC A03/MF A01 


PB90-251711/GAR 


How to Share Concurrent Wait-Free Variables. 
PB90-251711/GAR 051,096 PC A03/MF A01 


PB90-251729/GAR 


Scheduling Identical Jobs on Uniform Parallel Machines. 
PB90-251729/GAR 051,037 PC A02/MF A01 


PB90-251737/GAR 
Branching Time and Abstraction in Bisimulation Semantics 


(Extended Abstract). 
PB90-251737/GAR 051,064 PC A03/MF A01 
PB90-251745/GAR 


Dataflow Graphics Workstation. 
PB90-251745/GAR 


PB90-251752/GAR 
Towards a Pf of (Self) Applicative Communicating 


Processes: A Short Note. 
PB90-251752/GAR 051,038 PC A02/MF A01 
PB90-251760/GAR 
— Definition Formalism SDF: Reference Manual. 
90-251760/GAR 051,039 PC A04/MF A01 
PB90-251786/GAR 
Geometric + od of the ALOHA-System and a Coupled 


Processors Mode! 

PB90-251 9e0/GAR 052,082 PC A03/MF A01 
PB90-251794/GAR 

Comparison of Grain Size Correction Procedures for Organ- 

ic Micropollutants and Heavy Metals in Marine Sediments. 

PB90-251794/GAR 051,721 PC A03/MF A01 
PB90-251802/GAR 


Windklimaat ter e van de Nederlandse Kust Over de 
Periode 1907-1980 (Wind Climate along the Dutch Coast of 
the North Sea: Period 1907-1980). 

PB90-251802/GAR 050,549 PC A05/MF A01 


PB90-251810/GAR 


Quarkonium Production at HERA. 
PB90-251810/GAR 053,182 PC A02/MF A01 


PB90-251828/GAR 
Onderzoek naar het Degauss Gedrag van de AFBU-Ma: 
neet B401 en de ESC-Magneten M1 and M4 met Behulp 
van het Simulati ‘amma ‘PSPICE’ (investigation of the 
Application in ‘ ” of the Jiles-Atherton Model for Non- 
Linear Magnetic Materials in Order to Predict the Degauss- 
ng of Magnets). 
90-251828/GAR 051,169 PC A03/MF A01 
PB90-251877/GAR 
Stability of Lined Slopes at Landfills and Surface Impound- 


PB90-251877/GAR 050,853 PC A07/MF A01 
PB90-251943/GAR 

Linearized Identification of Buildings with Cores for Seismic 

Vulnerability Assessment. 


OR-72 


Report, October 1989. 
052,933 PC A03/MF A01 


ar 5 
Pt A03/MF A01 


050,958 PC A03/MF A01 


VOL. 90, No. 20 


PB90-251943/GAR 
PB90-251968/GAR 
Materials Characterizations for Development of an Overlay 


Design Procedure. 
PB90-251968/GAR 050,865 PC A03/MF A01 
PB90-251976/GAR 


Nonnormal Secondary Response Due to Yielding in a Pri- 


mary Structure. 
PB90-251976/GAR 050,658 PC A07/MF A01 


PB90-251992/GAR 
Relationship of Fuel Size and Spacing to Combustion Char- 
acteristics of Laboratory Fuel Cribs. 
PB90-251992/GAR 052,427 PC A03/MF A01 
PB90-252008/GAR 
Determination of Flood Hydrographs for Streams in South 
Carolina. Volume 1. Simulation of Flood Hydrographs for 
Rural Watersheds in South Carolina. 
PB90-252008/GAR 050,854 PC A04/MF A01 
PB90-252024/GAR 
= Ozonesonde Observations at Mirny, Antarctica, during 


989. 
PB90- 252024/GAR 050,565 PC A0S/MF A01 
PB90-252065/GAR 


UNOCAL Parachute Creek Shale Oil Program. Environmen- 

tal Monitoring Plan, Annual Report, October 1, 1988-Sep- 

tember 30, 1989. 

PB90-252065/GAR 051,767 PC AOS/MF A01 
PB90-252073/GAR 


UNOCAL Parachute Creek Shale Oil Program. Environmen- 

tal Monitoring Plan Quarterly Report. First Quarter 1990. 

PB90-252073/GAR 051,768 PC A99/MF A04 
PB90-252081/GAR 

Post Script Code for Grey-Scaled Display: 

PB90-252081/GAR 051, 540 ‘PC A03/MF A01 
PB90-252099/GAR 

Cable Failures off Oahu, Hawaii Caused by Hurricane Iwa. 

PB90-252099/GAR 050,939 PC A03/MF A01 
PB90-252115/GAR 

Resolution par Elements Finis des Equations d’Euler par 

une Methode de Decomposition Cinetique des Flux: Etude 

de l’Auto-Adaptativite du Mailage et du Domaine de Calcul 

(Finite-Element Solution of Euler Equations Using a Kinetic 

ae Method: Study of Mesh and Computational 

Domain Self-Adjustment). 

PB90-252115/GAR 052,066 PC E06/MF E06 
PB90-252131/GAR 

L’Identification des Hydrometeores par Radar Millimetrique 

Polarimetrique (Identification of Hydro Meteors Using Polari- 

metric, Millimetrique Radar). 

PB90-252131/GAR 050,576 PC E09/MF E09 
PB90-252149/GAR 


Couche Limite et Couche de Choc en Ecoulement Hyper- 

sonique (Boundary and Shock Layers in Hypersonic Flow). 

PB90-252149/GAR 050,372 PC E06/MF E06 
PB90-252156/GAR 

Apprentissage Moteur et Fonction Cerebelleuse (Cerebellar 

Function and Learning of Motor Function). 

PB90-252156/GAR 052,222 PC E05/MF E05 
PB90-252164/GAR 


Aspects a des Incendies a Bord des Aeron- 

efs. Role de la Pressurisation et de la Ventilation de la 

Cabine (Toxicological Aspects of Fires Aboard Aircraft. 

Role of Cabin Pressurization and Ventilation). 

PB90-252164/GAR 053,323 PC E09/MF E09 
PB90-252172/GAR 


Surface and Bottom Temperature Distribution for the North- 


east Continental Shelf. 
PB90-252172/GAR 052,817 PC A03/MF A01 


PB90-252180/GAR 
Etude du Comportement Mecanique des Composites sous 
Sollicitations Complexes (Study of the Mechanical Behavior 
of Composites under Complex Stresses). 
PB90-252180/GAR 051,937 PC E09/MF E09 
PB90-252198/GAR 


Etude de la Performance et de la Charge de Travail Chez 

des Operateurs Effectuant une Tac’ Sensorimotrice 

(Study of Performance and Workload in Operators Carrying 

Out a Sensory-Motor Task). 

PB90-252198/GAR 050,601 PC E09/MF E09 
PB90-252206/GAR 


Etude Moleculaire de I’Induction du Cancer Primitif du Foie 

par le Virus de I’Hepatite B (Molecular Study of the Induc- 

tion of Early-Stage Liver Cancer by the Hepatitis B. Virus). 

PB90-252206/GAR 052,169 PC E05/MF E05 
PB90-252214/GAR 


Cultures de Cellules Neuronales et Gliales: Systeme 

a dans |’Etude de |’Expression des Canaux Na Volt- 
Dependants et des Seg ey Cholinergiques Muscar- 

mows (Neuronal and Glial Cell Cultures: A Model System 

for Studying ession of Na Voltage-Dependent Canals 

and Muscarinic Cholinergic Receptors). 

PB90-252214/GAR 052,128 PC E05/MF E05 

PB90-252222/GAR 


Calcul d’Ecoulements Incompressibles Visqueux Biomen- 

sionnels Instationnaires par Methode Spectrale (Computa- 

tion of Two-Dimensional, Unsteady Viscous Incompressible 

Flows Using Spectral Techniques). 

PB90-252222/GAR 050,373 PC E05/MF E05 
PB90-252230/GAR 


Mesure de Pression Induite par Laser Impulsionnel, par 
Jauges Piezoelectriques PVDF et Quartz (Laser-Induced 


050,657 PC A07/MF A01 


Shock Wave Measurement Using PVDF and Quartz Piezo- 


electric Gauges). 
PB90-252230/GAR 051,794 PC E05/MF E05 
PB90-252248/GAR 


Fiabilite Humaine et Erreurs Humaines: Vers une Modelisa- 
tion Cognitive de L’Operateur Humain (Human Reliability 
= Error: Toward a Cognitive Model of the Human Opera- 


(or). 
PB 60-252248/GAR 050,602 PC E06/MF E06 
PB90-252255/GAR 


Etude See ue de L’Optimisation des Re- 
sponses Motrices de rateur de Consoles de Com- 
mande (Electrophysiological Study of Motor - Response 
Optimization in Command Console Operators). 

PB90-252255/GAR 052,179 PC E06/MF E06 


PB90-252263/GAR 


Modelisation Hydrodynamique de |’Atlantique Nord-est (Hy- 
drodynamic Modeling of the Northeast Atlantic). 
PB90-252263/GAR 052,818 PC E06/MF E06 


PB90-252297/GAR 
Chesapeake Bay Living Resources Monitoring Plan. First 


Annual Progress Re; 
PB90-252297/GAR 052,561 PC A04/MF A01 
PB90-252313/GAR 


Reproductive Toxicity of Ethylene Glycol Monomethy! Ether 
(CAS NO. 109-86-4) in Sprague-Dawley Rats, Litter Two. 
PB90-252313/GAR 052,280 PC A14/MF A02 


PB90-252321/GAR 


Final Report on the Reproductive Toxicity of Ethylene 
Glycol Monomethyl Ether (Cas No. 109-86-4) in Sprague- 
Dawley Rats, Litter Five. 

PB90-252321/GAR PC A10/MF A02 


PB90-252347/GAR 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 1. Atlantic Slope Basins, Hudson River to Cape 


May. 
PB90-252347/GAR 051,722 PC A16/MF A02 
PB90-252354/GAR 


Water Resources Data for Washington, Water Year 1989. 
PB90-252354/GAR 051,723 PC A21/MF A03 


PB90-252362/GAR 


Water Resources Data for Montana, Water Year 1989. 
PB90-252362/GAR 051,724 PC A25/MF A04 


PB90-252370/GAR 


Water Resources Data for New Jersey, Water Year 1989. 
Volume 2. Delaware River Basin and Tributaries to Dela- 


ware Bay. 
PB90-252370/GAR 051,725 PC A11/MF A02 
PB90-252396/GAR 


Illinois Water Quality Report, 1988-1989. 
PB90-252396/GAR 051,726 PC A16/MF A02 


PB90-252404/GAR 


Distribution of the Daily foF2 about the Monthly Median. 
PB90-252404/GAR 050,546 PC A09/MF A01 


PB90-252412/GAR 
Laboratory Study of Test Methods for Polymer Modified As- 


phalt in Hot Mix Pavement. 
PB90-252412/GAR 051,795 PC A08/MF A01 
PB90-252420/GAR 


Alluvial Valley Floor Identification and Study Guidelines. 
PB90-252420/GAR 052,544 PC A12/MF A02 


PB90-252479/GAR 
Highways in the River Environment: Participant Notebook. 


NHI Course No. 13010. 
PB90-252479/GAR 050,866 PC A99/MF A04 
PB90-252487/GAR 


Population Characteristics of Humpback Whales in South- 
eastern Alaska: Summer and Late ison, 1986. 
PB90-252487/GAR 052,176 PC A03/MF A01 


PB90-252495/GAR 


Reactor Processes in Synthetic Organic Chemical Manufac- 
turing Industry. Background Information for 


Standards. 
PB90-252495/GAR 051,487 PC A17/MF A03 
PB90-252511/GAR 


Neurotoxicity: Identifying and Controlling Poisons of the 
Nervous System. New Developments in Neuroscience. 
PB90-252511/GAR 052,282 PC A16/MF A02 


PB90-252529/GAR 


Atoll Research Bulletin Nos. 330-338. Marshall Island Issue. 
PB90-252529/GAR 052,562 PC A14/MF A02 


PB90-252537/GAR 
Helping America Compete: The Role of Federal Scientific 


and Technical Information. 
PB90-252537/GAR 050,332 PC A05/MF A01 
PB90-252545/GAR 


Physical Sciences Program Area 1990 Contract Status 


Report. 
PB90-252545/GAR 051,356 PC A12/MF A02 
PB90-252552/GAR 


State-of-the-Art Interior Piping Systems Application: On Site 
oe Removal Technology. Final Report, June 1988- 


March 1989. 
pB90-252562/GAR 051,311 PC A04/MF A01 
PB90-252560/GAR 


Electrocatalyst Surfaces. Final Report, December 1986-No- 
vember 1989. 


052,281 
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PB90-252560/GAR 
PB90-252578/GAR 


Catalysis of Carbon Gasification: Influence of Different 
Modes of Addition of Catalysts. Annual Report, January 


1989-January 1990. 
PB90-252578/GAR 051,260 PC A04/MF A01 
PB90-252586/GAR 
State-of-the-Art Interior Piping Systems Applications: Com- 
mercial Buildings. Final Report, June 1987-June 1989. 
PB90-252586/GAR 50,650 PC A08/MF A01 


PB90-252610/GAR 
Refinement of a Model to Predict the Chemical Permeation 


of Protective Clothing Materials. 
PB90-252610/GAR 050,635 PC A09/MF A02 


PB90-252636/GAR 
Pilot Study on International Information Exchange on Diox- 


ins and Related Compound: 
PB90-252636/GAR 051,769 PC A99/MF A04 


PB90-252644/GAR 
pose ultural —_ Wells: ——— on Ground Water. 
PB90-252644/G. 050,458 PC A03/MF A01 
PB90-252651/GAR 
Gehoor van Jongeren en Blootstelling aan Geluid (Hearing 
Impairment in Young People and Noise Exposure: Execu- 


tive Sum and Conclusions). 
052,260 PC AO6/MF A01 


051,334 PC A03/MF A01 


mary 
PB90-252651/GAR 
PB90-252669/GAR 
3D Wave Field Extrapolation in Seismic Depth Migration. 
PB90-252669/GAR 052,478 PC A09/MF A01 
PB90-252677/GAR 


Useful Lifetime Prediction Software for Plane Semi-Cracks 


in 3-D Solid Configurations. 

PB90-252677/GA 051,982 PC A03/MF A01 
PB90-252693/GAR 

Approximate Confidence R 

Three Software Reliability M 

PB90-252693/GAR 
PB90-252701/GAR 

Hees y nary | voor het Gebruik van NEXT 1.2: NLR Engineer- 

ing X-Pert System Toolkit (User Manual NEXT 1.2: NLR En- 

geome g Expert System Toolkit). 

'B90-252701/GAR 

PB90-252727/GAR 

Controlling Real-Time Systems with Parallel Processes. 

PB90-252727/GAR 051,821 PC A03/MF A01 
PB90-252735/GAR 

Naar een Veiligheidskundige Probleemaanpak (Towards a 

Scientific Safety Problem Approach). 

PB90-252735/GAR 051,787 PC AO5/MF A01 
PB90-252784/GAR 

Semi-Automatic Parallel Program Generation for Distribut- 


ed-Memory Machines. 
PB90-252784/GAR 051,042 PC A03/MF A01 
PB90-252792/GAR 


Reliability of Pressure Cells to Measure Traffic-induced 
Stress in the Topsoil-Subsoil Interface. 
PB90-252792/GAR 052,597 PC A03/MF A01 


PB90-252800/GAR 


Role of er in Agriculture. 
PB90-252800/GAI 050,478 PC A03/MF A01 


PB90-252818/GAR 
Surface Capping of Waste Disposal Sites with Natural Liner 


Materials. 

PB90-252818/GAR 051,653 PC A03/MF A01 
PB90-252826/GAR 

Drainage, Bearing Capacity and Yield (Losses) on Low 

Moor Peat Pesmee Soils in the Netherlands. 

PB90-252826/GAR 052,598 ‘PC A03/MF A01 


PB90-252834/GAR 
——— of Agriculture in Water Management Decision 


Proble: 
PB90-252834/ GAR 052,563 PC A03/MF A01 


PB90-252842/GAR 
Economic Quantification of Plans for Surface Water Man- 


——. 
PB90-252842/GAR 050,447 PC A03/MF A01 
PB90-252859/GAR 

Model Computation of Subsoil Stress Distribution and Com- 


ction Due to Field Traffic. 
052,599 PC A03/MF A01 


ions for the Parameters of 


Ss. 
051,041 PC AOS5/MF A01 


050,417 PC A07/MF A01 


PB90.252859/ GAR 
PB90-252867/GAR 


Prediction of Workability and Emergence Data in Depend- 
ence on Soil and Drainage Conditions. 
PB90-252867/GAR 050, 479 PC A03/MF A01 
PB90-252909/GAR 


pee seany nearer Aer Fiberkompositer: ae 
1989 (Thermoplastic Matrix Composites: A Review 1989). 
PB90-252909/GAR 052,039 PC A03/MF A01 


PB90-252917/GAR 


Metoder foer ne av Kortaste Vaegen Mellan Tva 
Punkter i Planet Med Haensyn till Hinder i Form av Dis- 
junkta, Enkelt Slutna Polygoner: En_Litteraturoeversikt 
(Methods for Computing the Shortest Path between Two 
Points in the Plane with Respect to Obstacles in the Shape 
of Disjoint, Simple Polygons: A Literature Survey). 
PB90-252917/GAR 052,859 PC A03/MF A01 

PB90-252925/GAR 


Experimentell Modelibildning i Vindkraftverk (Experimental 
Methods of Model Building of Wind Turbines). 


PB90-252925/GAR 
PB90-252933/GAR 


Vidareutveckling av Grada: Klippning, Segmenthantering 
och Inmatning (Further Development of Grada: Clipping, 


Segment oo Input). 
PB90-252933/GA\ 051,043 PC A04/MF A01 


PB90-252941/GAR 
Cementsortens Inverkan pa Betongs Frostbestaendighet 
(Importance of Cement Composition on the Salt-Frost Re- 


sistance of Concrete). 
050,860 PC A03/MF A01 


051,335 PC A03/MF A01 


PB90-252941/GAR 
PB90-252958/GAR 
Quantity, Decomposition and Nutrient Dynamics of Litterfall 
in Some Forest Stands at Halebaeck, Southern Sweden. 
PB90-252958/GAR 052,428 PC A03/MF A01 
PB90-252966/GAR 


Gaser och Damm i Fjaederfaestallar (Gases and Dust in 


Poultry Houses). 
PB90-252966/GAR 051,441 PC AOS/MF A01 
PB90-252974/GAR 


Analysis of the Asymmetric Shortest Queue Problem. Part 


1. Theoretical Analysis. 
PB90-252974/GAR 052,083 PC A03/MF A01 
PB90-252990/GAR 


Column Reduction of Polynomial Matrices: An Iterative Al- 


—. 
B90-252990/GAR 052,067 PC A03/MF A01 
PB90-253006/GAR 

Discrete Time H Infinity Control Problem with Measurement 


Feedback. 
PB90-253006/GAR 051,053 PC A03/MF A01 
PB90-253014/GAR 
Finite Horizon a Time-Varying H Infinity Control Prob- 
lem with Dynamic Measurement Feedback. 
PB90-253014/GAR 051,054 PC A03/MF A01 
PB90-253022/GAR 
Optimality of a New Class of Adjusted O nal Designs. 
PB90-253022/GAR 052,105 A03/MF A01 
PB90-253030/GAR 
Decoupling of Bidiagonal 
Blocks. 
PB90-253030/GAR 
PB90-253048/GAR 


= — Differentiable and Gevrey Vectors for Representa- 


PBOO- 253048/GAR 052,069 PC A03/MF A01 
PB90-253055/GAR 

Note on Polychotomy. 

PB90-253055/GAR 
PB90-253063/GAR 

BOUNDPAK: Fortran ‘77 Routines for Linear BVP of ODE. 

PB90-253063/GAR 051,044 PC A03/MF A01 
PB90-253089/GAR 

Steplength Se and Linear Multigrid Methods. 

PB90-253089/GAR 052,071 PC A03/MF A01 
PB90-253113/GAR 

Import Policy and Trade Analysis Division: Meat and Dairy 


Monthly Imports, June 1990. 
PB90-253113/GAR 050,698 PC A03/MF A01 


PB90-253121/GAR 
Import Policy and Trade Analysis Division: Meat and Dairy 


Monthly Imports, July 1990 
PB90-253121/GAR 050,699 PC A03/MF A01 


PB90-253147/GAR 
Proposal Pressure in the 1980s: An Indicator of Stress on 


the Federal Research System. 
PB90-253147/GAR 050,333 PC A03/MF A01 


PB90-253154/GAR 
Access to Space: The Future of U.S. Space Transportation 


Systems. 
PB90-253154/GAR 053,269 PC AOS/MF A01 
PB90-253162/GAR 
DOD Postal Su; 
PB90-253162/ 
PB90-253170/GAR 
Report of the Expert Group on Emissions Scenarios of the 
Response a Working Group of the Intergovern- 
mental Panel on Climate Change. 
PB90-253170/GAR 051,442 PC A04/MF A01 
PB90-253188/GAR 
Report of the Expert Group on Emissions Scenarios of the 
Response Strategies Working by he < _ Intergovern- 
mental Panel on Climate Change. Append 
PB90-253188/GAR 051,443 "BC A11/MF A02 


PB90-253196/GAR 


Pavement Performance Analysis of the Illinois Interstate 
Highway System (Interim Report). 
PB90-253196/GAR 050,867 PC A03/MF A01 
PB90-253212/GAR 
Forest Statistics for Southwest-North Alabama Counties, 
990 


1990. 
PB90-253212/GAR 052,429 PC A03/MF A01 
PB90-253220/GAR 


Recycling of Electric Arc Furnace Dust. 
PB90-253220/GAR 051,654 PC A04/MF A01 


PB90-253238/GAR 


Pavement Management Research Program for Oregon 
Highways. 


Systems 
052,068 PC A03/MF A01 


Involving Singular 


052,070 PC A03/MF A01 


ply and Equipment Catalog, April 1 
052,361 PC AOS/ ME A01 


PB90-253642/GAR 


PB90-253238/GAR 
PB90-253246/GAR 
Frost Heave Forces on H and Pipe Piles Embedded in Fair- 


banks Silt. 
050,659 PC AO5/MF A01 


050,868 PC A03/MF A01 


PB90-253246/GAR 
PB90-253253/GAR 

Time Distribution of Heavy Rainstorms in Illinois. 

PBS0-253253/GAR 050,563 PC A03/MF A01 
PB90-253261/GAR 


Technical Considerations Concerning Use of a Geostation- 
ary ational Environmental Satellite (GOES) to Support 
the PEACESAT Network on an Interim Basis. 

PB90-253261/GAR 050,940 PC A05/MF A01 


PB90-253287/GAR 
Physical Vulnerability of Electric Systems to Natural Disas- 


ters and Sabo! 
PB90-253287/GAR 051,227 PC A04/MF A01 
PB90-253295/GAR 


Forest Service Planning: Setting Strategic Direction Under 


RPA. 

PB90-253295/GAR 052,430 PC A07/MF A01 
PB90-253311/GAR 

Report to bag on Alternative Methods for Funding 

Public Housing ization. 

PB90-253311/GAR 053,330 PC A10/MF A02 
PB90-253352/GAR 


Uncertainty in Modeling Regional Environmental Systems: 
The Generalization of a — Acidification Model for 


Predicting Broad Scale E 
PB90-253352/GAR * 051, 727 PC A11/MF A02 
PB90-253402/GAR 


Chaostheorie en a. Verdelingen van Stormvioeden 
en Rivierafvoeren (T of Chaos in Relation to Frequen- 
cy Distribution of Storm and River Discharges). 

PB90-253402/GAR 050,855 PC A02/MF A01 


PB90-253410/GAR 
Impact of Tributyltin in Dutch Coastal Waters: An Environ- 


mental m. 
PB90-253410/GAR 051,728 PC A03/MF A01 
PB90-253428/GAR 


Resistant Biomacromolecules in Mi 
ized Constituents of Kerogen: A K 
tween Biomass and ey Abn Fuels (Resistente Biomacromo- 


leculen in Morfologisch nae Componenten 
van Kerogeen: Een Suse wr G tot de Relatie Tussen Biomassa 


en Fossiele Brandstoffen). 
PB90-253428/GAR 051,298 PC A09/MF A01 


PB90-253436/GAR 
Electronic and Optical Properties of GaAs/AlGaAs Quan- 


tum Wells. 
PB90-253436/GAR 052,934 PC A07/MF A01 
PB90-253451/GAR 


ao wf of Extracts from Suspended Sediments on ‘Mytilus 


edu 

PB90-253451/GAR 051,729 PC A02/MF A01 
PB90-253469/GAR 

Sediment Bioassays Using ‘Bathyporeia sarsi’ and ‘Bathy- 


poreia pilosa’. 

PB90-253469/GAR 052,778 PC A03/MF A01 
PB90-253519/GAR 

New Method to Determine the Infinite Zero Structure of a 


Linear Time-invariant System. 
PB90-253519/GAR 051,055 PC A03/MF A01 


PB90-253527/GAR 


Another Geometric Method for ———. all Positive 
Semi-Definite Solutions of the Equation. 
PB90-253527/GAR 051, 056 "BC A A03/MF A01 


PB90-253535/GAR 
All on Controls for the Singular Linear-Quadratic Prob- 
— Stability; Related Algebraic and Geometric Re- 
sul 
PB90-253535/GAR 051,057 PC A04/MF A01 
PB90-253543/GAR 


Computation of Optimal Controls for the Singular Linear- 
Quadratic Problem That Yield Internal Stabili 
PB90-253543/GAR 051,058 “A04/MF A01 


PB90-253568/GAR 
Bayesian Estimation for Decision-Directed Stochastic Con- 


trol. 
PB90-253568/GAR 051,059 PC A07/MF A01 
PB90-253584/GAR 


DOPLIGHT ‘87 Project Sumi 
PB90-253584/GAR 


PB90-253600/GAR 
Pulpwood Production in the Lake States, 1989. 
PB90-253600/GAR 052,431 PC A02/MF A01 
yr ne 
a Effect of Verbenone on Response of the 


Moun ine Beetle to Baited Traps. 
PB90-253618/GAR 052,432 PC A03/MF A01 


PB90-253634/GAR 
Hospital Data by Geographic Area for Aged Medicare 
Beneficiaries: Selected 


nostic Groups, 1986. Volume 1. 
PB90-253634/GAR 051,779 PC A15/MF A02 
PB90-253642/GAR 


Hospital Data by Geographic Area for Aged Medicare 
Beneficiaries: Selected Procedures, 1986. Volume 2. 


ically Character- 
to the Relationship be- 


mary. 
050,577 PC A09/MF A02 
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PB90-253642/GAR 
PB90-253659/GAR 


Health Assessment for be! Industrial Disposal Site, 
Brooks, Kentucky, Region 4. CERCLIS No. KYD981026350, 
PB90-253659/GAR 051,655 PC A03/MF A01 


PB90-253667/GAR 


Health Assessment for GBF, Inc., Dump, Antioch, Contra 
Costa ae, California, Region 9. CERCLIS No. 


PB90-259067/GAR 051,656 PC A03/MF A01 
PB90-253675/GAR 


Health Assessment for Cinnaminson Township (Block 702) 
Ground Water Contamination, Cinnaminson, Burlington 
County, New Jersey, Region 2. CERCLIS No. 


NJD980785638. 
PB90-253675/GAR 051,730 PC A03/MF A01 
PB90-253683/GAR 


Health Assessment for Rose Hill ee Landfill, South 
Kingstown, Rhode Island, Region CERCLIS No. 
RID980521025. 

PB90-253683/GAR 051,657 PC A03/MF A01 


PB90-253691/GAR 


Health Assessment for Abex Corporation, Portsmouth, Eliz- 
abeth a Virginia, Region 3. CERCLIS No. 


VAD980551683. 

PB90-253691/GAR 051,658 PC A03/MF A01 
PB90-253709/GAR 

Health egg te for Occidental Chemical Corporation 


Site, Lower Po’ Township, foo mery County, 
Pennsyivania, Ri = 3. CERCLIS No. PAI 229298. 
PB90-253709/GAI 051,659 PC A03/MF A01 


PB90-253717/GAR 


Health Assessment for Imperial Oil Co., Inc./Champion 
Chemicals, Marlboro Township, Monmouth County, New 
Jersey, Region 2. CERCLIS No. NJD980654099. 

PB90-253717/GAR 051,660 PC A03/MF A01 


PB90-253725/GAR 
Health Assessment for Radiation Technology, Inc., Rock- 
, Morris County, New Jersey, Region 2. CERCLIS No. 


away 
NJD047684451. 
PB90-253725/GAR 051,661 PC A03/MF A01 
PB90-253733/GAR 
Health Assessment for Ewan Property, Shamong Township, 
Burii County, New Jersey, Region 2. CERCLIS No. 


NJ 761365. 
PB90-253733/GAR 051,662 PC A03/MF A01 
PB90-253741/GAR 


Health Assessment for Intersil, Inc./Siemens Components, 
ino, Santa Clara County, California, Region 9. CER- 

CLIS No. CAD041472341. 

PB90-253741/GAR 051,663 PC A03/MF A01 


ee es 
Toxicology and is Studies of Benzaldehyde 
(Cas No. 100527) 1 in in aaa 344/N Rats and B6C3F1 Mice 


(Gavage Studies). 

PB90-253782/GAR 052,283 PC A09/MF A01 
PB90-253816/GAR 

Assessment of Tentatively Identified Compounds in Super- 


fund Samples. 
PB90-253816/GAR 051,664 PC A02/MF A01 
PB90-253832/GAR 


Carrier Injection in Amorphous Silicon Devices. 
PB90-259892/GAR 051,192 PC A10/MF A02 


PB90-253840/GAR 
Testing of Planar Antenna Array. 
PB90-253840/GAR 
PB90-253899/GAR 
— Control Systems for Passive Solar Buildings. Overall 


eport. 
PB90-253899/GAR 050,642 PC A0S/MF A01 
PB90-253907/GAR 


Integrated Dynarnic Model of a Flexible Wind Turbine. 
PB90-253907/GAR 051,336 PC A06/MF A01 


PB90-253915/GAR 


051,780 PC A15/MF A02 


051,111 PC A03/MF A01 


it: Orientation Phase. 


Maintenance M 
PB90-253915/GAR 052,802 PC A04/MF A01 
PB90-253923/GAR 


Maintenance Management: Process Parameters and Sen- 


sors. 
PB90-253923/GAR 052,803 PC A04/MF A01 
PB90-254004/GAR 


ition Language DELTA. 


Machine 
PB90-254004/GAR 051,045 PC A03/MF A01 
PB90-254053/GAR 


Traffic Noise Attenuation as a Function of Ground and 


Vv ion (Interim Report). 
PB90-254053/GAR 051,491 PC A0S/MF A01 
PB90-254095/GAR 


Health. 


Indian Adolescent Mental 
PB90-254095/GAR 050,609 PC A0S/MF A01 


PB90-254103/GAR 


— of Locusts. Special Ri 
254103/GAR 


PB90-254111/GAR 
Coordination of Rural Public Transportation Services in 
Three Southeastern States. 
PB90-254111/GAR 053,343 PC A06/MF A01 


OR-74 VOL. 90, No. 20 


eport. 
052,202 PC A07/MF A01 


* PB90-254129/GAR 


Solow of the President to the Congress on Occupational 
Safety and Health for Calendar Year 1984. 
PB90.284129/GAR 051,777 PC A06/MF A01 


PB90-254145/GAR 


Energy Use and the U.S. E 
PB90-254145/GAR 


PB90-254251/GAR 


Bird and Small Mammal Populations in a Grazed and Un- 
= razed Riparian Habitat in Idaho. 
B90-254251/GAR 052,564 PC A03/MF A01 


PB90-254293/GAR 
Superfund Record of Decision (EPA Region 1): New Bed- 
ford, MA. (First Remedial Action), March 1990. 
PB90-254293/GAR 051,665 PC A12/MF A02 


PB90-254301/GAR 


Superfund Record of Decision (EPA ae 3): C and R 
Battery, VA. (First Remedial — Marc! 
PB90-254301/GAR 051,666 PC A04/MF A01 


PB90-254319/GAR 


Superfund Record of Decision (EPA Region 3): Westline, 
PA. (First Remedial Action) (Amendment), March 1990. 
PB90-254319/GAR 051,667 PC A03/MF A01 


PB90-254335/GAR 


Superfund Record of Decision (EPA Region 2): Roebling 
Steel, NJ. (First Remedial Action), March 1990. 
PB90-254335/GAR 51,668 PC ‘AO5/MF A01 


PB90-254350 


Motion, Depth, and Image Flow. 
PB90-254350 052,223 Not available NTIS 


PB90-254368 


NBS Standard Reference Materials for Validating Determi- 
nations of Micronutrients and Toxic Substances in Foods. 
PB90-254368 050,510 Not available NTIS 


PB90-254384 


Microplasmas. 
PB90-254384 


PB90-254392 
Laser Produced Plasma X-ray Ultraviolet (XUV) Radiation 


Source. 
PB90-254392 052,935 Not available NTIS 
PB90-254400 


Hydrogen-Component Fugacity ee: _ Binary Mix- 
tures with Isobutane: Temperature Depende: 
PB90-254400 050,808 Not ‘available NTIS 


PB90-254418 
Hydrogen Component Fugacity in onal Mixtures with 
Carbon Monoxide: Temperature Depende 
PB90-254418 050,809 Not ‘available NTIS 


PB90-254426 
—" Data Base of Evaluated Electron lonization Mass 


pectra. 
PB90-254426 050,719 Not available NTIS 
PB90-254434 
Seismic Performance of 1/3 Scale Post-Tensioned Precast 


Beam-Column Connections. 
PB90-254434 050,660 Not available NTIS 
PB90-254442 


Chlorine Mass Balance in the Combustion of Refuse-De- 
rived Fuel. 
PB90-254442 


PB90-254459 
oo Overview of Historical, Societal, and Technical 


issues. 
PB90-254459 050,720 Not available NTIS 
PB90-254475 
Stiffness Study of a Parallel Link Robot Crane for Shipbuild- 


ing Applications. 
052,804 Not available NTIS 


nomy. 
051,357 PC A04/MF A01 


053,183 Not available NTIS 


051,669 Not available NTIS 


PB90-254475 
PB90-254483 
Mathematical Decomposition and Simulation in Real-Time 


Production Scheduling. 
PB90-254483 051,822 Not available NTIS 
PB90-254525 


Apollo Retroreflector Arrays Revisited: A Lunar Beaconed 


Arrary. 
PB90-254525 053,202 Not available NTIS 
PB90-254533 


Determination of lodine in Oyster Tissue by Isotope Dilution 
Laser Resonance lonization Mass Spectroscopy. 
PB90-254533 052,779 Not available NTIS 


PB90-254558 


Fourth Generation Software Tools for Prototyping. 
PB90-254558 051,046 Not available NTIS 


PB90-254590 
Mean Lifetime Calculations of Quantum Well Structures: A 


Rigorous Analysis. 
PB90-254590 051,158 Not available NTIS 
PB90-254608 
Proposed Study on the Effect of Sampling Bonding Tech- 
niques on the Measured Critical Current of Nb3Sn Super- 


conductors. 
PBS0-254608 053,027 Not available NTIS 
PB90-254616 


Structure and Radiation Properties of Large Two Phase 
Flames. 


PB90-254616 


PB90-254624 
Bent Planar Waveguides and Whispering Gallery Modes: A 


New Method of Analysis. 
PB90-254624 052,936 Not available NTIS 
PB90-254632 


International Harmonization of Standards. 
PB90-254632 050,644 


PB90-254657 
Non-Newtonian Molecular Dynamics and Thermophysical 


PB90-254657 052,910 Not available NTIS 


PB90-254665 
Merging 3-D Symbolic Descriptions Obtained from Multiple 


Views of a Scene. 
PB90-254665 051,070 Not available NTIS 
PB90-254673 


Electric and Magnetic Dipole Radiation in a Random 


Medium. 
PB90-254673 051,202 Not available NTIS 
PB90-254681 


Magnetic ed Excitation of an Insulated Conductor of 


Finite Le 
PB90-2: 1 051,203 Not available NTIS 
PB90-254699 


Propagation along a Two-Wire Line Located at the Air-Earth 


Interface. 
PB90-254699 051,204 Not available NTIS 
PB90-254707 


Properties of a Soft-Sphere Liquid from Non-Newtonian Mo- 


lecular Dynamics. 
PB90-254707 053,184 Not available NTIS 
PB90-254715 


Quantum Zeno Effect. 
PB90-254715 


PB90-254723 
Thermodynamic en Formulation for Air. 2. Pressure 
— Density Estimation Functions for the Dew and Bubble 
ines. 
PB90-254723 050,578 Not available NTIS 
PB90-254749 


Stimulated Raman Scatteri 
Raman Spectroscopy in High-' 
PB90-254749 


PB90-254756 


History of the Section on Statistics and the Environment. 
PB90-254756 051,770 Not available NTIS 


PB90-254798 
eee Studies of cis-Pt(Il)-Diammine Binding to Duplex 


PB90-254798 052,209 Not available NTIS 
PB90-254814 


Ergodic Convergence in Liquids and Glasses. 
PB90-254814 . 053,186 Not available NTIS 


PB90-254855 


Pe gmp oe of Enclosure Fire ‘Zone’ Models, 1989. 
PB90-254855 050,651 Not available NTIS 


PB90-254863 


Towards an Understanding of Camera Fixation, 1990. 
PB90-254863 052,865 Not available NTIS 


PB90-254871 


Comparisons of NBS/Harvard VI Simulations and Data 
from all Runs of a Full-Scale Multi-Room Fire Test Pro- 


ram. 
Bi590-254871 050,652 Not available NTIS 


PB90-254897 


Integrated-Optic Laser Fabricated by Field-Assisted lon Ex- 
change in Neodymium-Doped Soda-Lime-Silicate Glass. 
PB90-254897 052,938 Not available NTIS 


PB90-254905 
Assessment of Loosely-Bound and Firmly-Bound Fluoride 
Uptake by Tooth Enamel from Topically Applied Fluoride 


Treatments. 

PB90-254905 052,210 Not available NTIS 
PB90-254913 

Magnetic Properties of Pr 
PrBa2Cu307. 

PB90-254913 053,028 Not available NTIS 
PB90-254921 


comet Phase Transitions in Nd2CuO4. 
PB90-254921 053,029 Not available NTIS 


PB90-254939 
Radical Concentration Measurements in Hydrocarbon Diffu- 


sion Flames. 
PB90-254939 050,810 Not available NTIS 
PB90-254954 


Micro-Analysis of Plaque Fluid from Single-Site Fasted 


Plaque. 
PB90-254954 052,170 Not available NTIS 
PB90-254962 


Pinhole Camera Imaging Without Lenses or Mirrors. 
PB90-254962 052,866 Not available NTIS 


050,901 Not available NTIS 


Not available NTIS 


053,185 Not available NTIS 


and Coherent Anti-Stokes 
‘essure Oxygen. 
052,937 Not available NTIS 


in Non-Superconducting 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-254988/GAR 


Evaluation of Emission Factors for Ag ye from Cer- 
tain Wood Processing Operations. Final Report, May- 


A it 1989. 
PB90-254988/GAR 051,444 PC A03/MF A01 
PB90-254996/GAR 


a Grammar Applications in Prototyping LOTOS 


PB00-254996/GAR 051,047 PC A03/MF A01 
PB90-255027/GAR 

Waiting Times in a Two-Queue Model with Exhaustive and 

Bernoulli Service. 


PB90- 255027/GAR 052,084 PC A03/MF A01 
PB90-255050/GAR 


Integrated Criteria Document PAHs. 
PB90-255050/GAR 051,482 


PB90-255068/GAR 


Appendix to Report No. 758474011. Integrated Criteria 
Document PAH: Republication of Addendum to Report No. 
758474007, March 1989. Effects of 10 Selected Com- 


S. 
P90-255068/GAR 052,284 PC A09/MF A02 
PB90-255118/GAR 


Demountable Construction Analysis of the Behaviour of a 
1:5 Scale Floor Bay: Part 3. Series A and B: Prestressed 


Floor. 
PB90-255118/GAR 050,653 PC A05/MF A01 
PB90-255126/GAR 


Manufacture of Air Electrodes and Long Run Tests. 
PB90-255126/GAR 051,337 PC A03/MF A01 


PB90-255142/GAR 
Mitsubishi Electric Advance, Vol. 50, March 1990. Intelligent 


Building Systems Edition. 
PB90-255142/GAR 051,193 PC A03/MF A01 
PB90-255381/GAR 


Center for Electronics and Electrical Engineering Technical 
Progress Bulletin Covering Center Programs, ober to 
December 1989, with 1990 CEEE Events Calendar. 

PB90-255381/GAR 051,205 PC A03/MF A01 


PB90-255423/GAR 


Pesticide Fact Sheet Number 89.2: Avermectin B1. 
PB90-255423/GAR 051,495 PC A02/MF A01 


PB90-255449/GAR 


Mobile Incineration: An Analysis of the Industry. 
PB90-255449/GAR 051,670 PC A04/MF A01 


PB90-255480/GAR 


Review of Free Electron 
PB90-255480/GAR 


PB90-255555/GAR 
Evaluating the Operations Evaluation Process Within the 


National Park Service. 
PB90-255555/GAR 053,334 PC A05/MF A01 
PB90-255597/GAR 


Recycling of Portland Cement Concrete Pavements. 
PB90-255597/GAR 050,869 PC A04/MF AQ1 


PB90-255605/GAR 


Wet-Pavement Safety Programs. 
PB90-255605/GAR 


PB90-255613/GAR 
Evaluation of the Performance of the Auto-Read Version of 


the Face Dipstick. 
PB90-255613/GAR 050,871 PC A03/MF A01 
PB90-255621/GAR 


Effectiveness of Membrane Curing Compounds for Portland 
Cement Concrete Pavements. 
PB90-255621/GAR 050,872 PC A04/MF A01 


PB90-255639/GAR 
Computer Program for the Analysis of Bridge Bent Columns 


Including a Graphical Interface. 
PB90-255639/GAR 050,873 PC A08/MF A01 
PB90-255647/GAR 


Investigation of the Frictional Resistance of Seal Coat 


Pavement Surfaces. 
PB90-255647/GAR 050,874 PC A04/MF A01 
PB90-255662/GAR 


Air/Superfund National Technical Guidance Study 
Development of Example Procedures for Evaluating the Air 
Impacts of Soil Excavation Associated with Su ind Re- 


medial Actions. 
PB90-255662/GAR 051,445 PC A05/MF A01 
PB90-255670/GAR 


Bibliography of Storm and Seen Sewer Pollution Con- 


trol R and D Program Docume 
PB90-255670/GAR mt, 731 PC A03/MF A01 
PB90-255696/GAR 


igital Controller for Active Aeroelastic Controls. 
PB90-255696/GAR 050,413 PC 403/MF A01 


PB90-255704/GAR 


Comparison between the Null-Collision and Time-Counter 
Direct-Simulation Monte Carlo Methods: Leading Edge 


Flow. 

PB90-255704/GAR 050,374 PC A03/MF A01 
PB90-255712/GAR 

Some Topics in Computational Transonic Aerodynamics. A 

Revised Paper Based on a Presentation Given at the 

IUTAM Symposium TRANSSONICUM Iil. 

PB90-255712/GAR 050,375 PC A03/MF A01 


PC A06/MF A01 


"052,939 PC A08/MF A01 


050,870 PC A04/MF A01 


Series. 


PB90-255720/GAR 


Lubrication Characteristics of Rolling Bearings Lubricated 
by Self-Lubricating —— Retainers. Part 1. Selection 


of Bearings for Earth Sensors. 
PB90-255720/GAR 053,261 PC A03/MF A01 
PB90-255738/GAR 


a of Fluid Dynamic Performance of LE-7 Liquid 


Pete 255750) GAR 050,924 PC A03/MF A01 
PB90-255746/GAR 


Numerical Calculation of Hypersonic Flow Around Blunt 
Bodies Using Upwind Difference Scheme. 
PB90-255746/GAR 050,376 PC A03/MF A01 


PB90-255753/GAR 


Research and Development of Advanced Gas Turbine. 
PB90-255753/GAR 050,914 PC A04/MF A01 


PB90-255761/GAR 
Numerical Simulation of een ae Around a Space 


Plane. Ill. Analysis of Aero’ ar 
PB90-255761/GAR 050,377 PC A03/MF A01 


PB90-255779/GAR 
Characteristics of Pushbroom Scanning Type Radiometer 


Utilizing Linear Sensors. 
PB90-255779/GAR 051,105 PC A03/MF A01 
PB90-255787/GAR 
Numerical Simulation of Hypersonic Viscous Flow for the 
—- of H-II Orbiting Plane (HOPE). 
255787/GAR 050,378 PC A06/MF A01 


PB90-255811/GAR 

Resolvent Conditions and Stability Estimates. 

PB90-255811/GAR 052,072 PC A03/MF A01 
PB90-255829/GAR 

Also the Transposed Mixed Sensitivity I(1) -Minimization 

Problem Has a Rational Solution. 

PB90-255829/GAR 051,060 PC A03/MF A01 
PB90-255837/GAR 

Note on a Non-Linear Eigenvalue Problem. 

PB90-255837/GAR 052,073 PC A03/MF A01 
PB90-255845/GAR 


Waveform Relaxation for Multibody Dynamics 
PB90-255845/GAR 052,074 PC A03/MF A01 


PB90-255886/GAR 
Lo perry: Rule-Based and Procedural Programming in the 


XC and X' ramming Languai 
PB90-255886/ AR 657,048 PC AO5/MF A01 


PB90-256082/GAR 
Exploration of Impact Measures of Safety Belt Use Laws. 


Volume 1. Final R 
PB90-256082/GAR 053,324 PC A08/MF A01 
PB90-256090/GAR 


Exploration of Impact Measures of Safety Belt Use Laws. 
Volume 2. Literature Reviewed, Expert Team Comments on 
Indicators, and Indicator Catalog. Supplement to Final 


Report. 

PB90-256090/GAR 053,325 PC A12/MF A02 
PB90-256165/GAR 

Matrix Growth Model of the Swedish Fores’ 

PB90-256165/GAR 052,433 BC A03/MF A01 
PB90-256173/GAR 

Bromateriaidagar: Rapport fran ett Seminarium i Linkoeping 

12-13 April 1989 (Bri Material Exhibition: Report from a 

Seminar Held in Linkoeping (Sweden) on April 12-13, 


1989). 
PB90-256173/GAR 050,875 PC A08/MF A01 
PB90-256181/GAR 


Toxiska Symtom och Blodglukoshalt hos Somanfoergiftade 
Rattor (Toxic Symptoms and Blood Glucose Levels in Rats 


Poisoned by Soman). 
PB90-256181/GAR 052,285 PC A03/MF A01 


PB90-256207/GAR 
Utveckling av a 
lag (Development po 
Analyses and Pr 
PB90-256207/GAR 

PB90-256215/GAR 
Objektorienterad Ada-| 
Oriented Programming 
PB90-256215/GAR 

PB90-256231/GAR 
Kroenika Ocever Stridsfoerloppsstudieverksamheten vid 
FOA 2 Grindsjoen Inom Armens Studieomrade Direkt Eld 
1961-1987 (Survey of the Combat Course Studies at the 
National Defence Research Establishment Experimental 
Station, Grindsjoen within the Swedish Army’s Study Field 


Direct Fire, 1961-1987). 
PB90-256231/GAR 052,392 PC A03/MF A01 
PB90-256249/GAR 
a Informationssystem inom Huvudprojekt Ubatss- 
Slutrapport (Information Systems Subproject within 
the Anti-Submarine Warfare Project Final a 
PB90-256249/GAR 052,300 A03/MF A01 


PB90-256454/GAR 
Nematicides on Florida Citrus: Pest Control in Transition. 
PB90-256454/GAR 050,459 PC A03/MF A01 
PB90-256462/GAR 
Pesticide Exposure and Related Iliness: A Report on Exist- 


ing Baseline Data in Region 10. 
PB90-256462/GAR 051,496 PC A03/MF A01 


nalyser och Metodfoers- 
ay ty) and Rescue Tactics: 


050,654 PC A04/MF A01 
rammering med Aervning (Object 


Inheritance in Ada). 
051,049 PC A03/MF A01 


PB90-502527/GAR 


PB90-256595/GAR 


Evaluation of Wetland Mitigation Projects (EvaWetMit). 
PB90-256595/GAR _ 052,565 PC A03/MF A01 


PB90-256629/GAR 


Contamination: New State Sse nn Regula 
Liability for Agricultural Chemicals in Groundwa' = 
PB90-256629/GAR 050,589 PC A03/MF A01 


PB90-256710/GAR 
Water Conservation in Small Communities: Selected Case 


Studies. 
PB90-256710/GAR 052,566 PC A03/MF A01 
PB90-256785/GAR 


User-Friendly Data Entry Routine for the ESP Model. 
PB90-256785/GAR 051,446 PC A05/MF A01 


PB90-256868/GAR 


NIST SQL Database Loader: STEP A gamama Form to SQL. 


National PDES Testbed Report Series. 
PB90-256868/GAR 051,061 PC A03/MF A01 


PB90-257403/GAR 


Object-Oriented Prolog lem for Simulation. 
PB90-257403/GAR ade 051,050 


PB90-257494/GAR 
Health Assessment for Waste Engineering, Inc., Sanitary 
Andover, Minnesota, Region 5” CERCLIS No. 


Landfill 
NMD9806091 192 ( 

PB90-257494/GAR 051,671 PC A03/MF A01 
PB90-257502/GAR 

Dairy, Livestock, and Poul 

July 1990. Featuring: Korea 

PEO 257502/GAR 
PB90-257510/GAR 


World Cotton Situation, July 1990. 
PB90-257510/GAR 050,460 PC A03/MF A01 


PB90-257536/GAR 


PC A03/MF A01 


: U.S. Trade and Prospects, 
imports; Trade Data: Jan- 


050,700 PC A04/MF A01 


World fern Production, July 1990. 
PB90-257536/GAR 050,448 PC A04/MF AO1 


PB90-257544/GAR 


Pollutant Loadi and Impacts from Hi Stormwater 
Runoff. Volume 2. Users Guide for Interactive Im- 


fm mp ry ition of Design Procedure. 
90-257544/GAR 


051,732 PC A03/MF A01 
PB90-257551/GAR 


Pollutant Loadii and | from Hi Stormwater 
Pivean Recsase 


Runoff. Volume 1. e. 
PB90-257551/GAR 051,733 PC AQ4/MF A01 
PB90-257569/GAR 
Pollutant a. and mye from ye Stormwater 
a Volume 3. Analytical Investigation and Research 
P600 257560/GAR 051,734 PC A08/MF A01 
PB90-257577/GAR 


Pollutant Loadings and Impacts from ten wo Stormwater 
Runoff. Volume 4. Research Report Da 
PB90-257577/GAR 051, 738 A07/MF A01 


PB90-257585/GAR 


Framework for Developing a CALS Data 
PB90-257585/GAR 051,062 


PB90-257601/GAR 


Exposure: An Expert System Fire Code. 
PB90-257601/GAR 053,329 


PB90-257809/GAR 
Radon Removal Techniques for Small Community Public 


Water ies. 
PB90-257809/GAR 051,497 PC A12/MF A02 
PB90-261447/GAR 
Japanese to English Machine Translation: pars yr 
im. Held in Washington, DC., on December 7, 1989. 
'B90-261447/GAR 050,590 PC A03/MF A01 
PB90-502451/GAR 


USDA Nutrient Data Base for Standard Reference, Full Ver- 
sion, Release 9 (IBM PC/360K) (for wr 3k ). 
P390-502451 /GAR 052,188 CP DOG 


PB90-502469/GAR 


USDA Nutrient Data Base for Standard Reference, Abbrevi- 
ated Version, Release 9 (IBM PC/360K) (for eee 


ers). 

PB90-502469/GAR 052,189 CP DO4 
PB90-502477/GAR 

USDA Nutrient Data Base for Standard Reference, Supple- 

ment to Release 8 (IBM PC/360K) (for “a ). 

PB90-502477/GAR 052,190 CP D004 
PB90-502493/GAR 

USDA Nutrient Data Base for Standard Reference, Full Ver- 

sion, Release 9 (IBM PS/2-720K) (for Microcomputers). 

PB90-502493/GAR 052,191 CP DO7 
PB90-502519/GAR 

USDA Nutrient Data Base for Standard Reference, Supple- 

ment to Release 8 (IBM PS/2-1.44M) (for Microcomputers). 

PB90-502519/GAR 052,192 CP DOG 
PB90-502527/GAR 

USDA Nutrient Data Base for Standard Reference, Full Ver- 

sion, Release 9 (IBM PS/2-1.44M) (for Microcomputers). 

PB90-502527/GAR 052,193 CP DOS 


October 15,1990 OR-75 


Dictionary. 
PC A03/MF A01 


PC A03/MF A01 
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PB90-502543/GAR 


USDA Nutrient Data Base for Standard Reference, Abbrevi- 
ated _— Release 9 (IBM PS/2-1.44M) (for Microcom- 


502543/GAR 052,194 CP DOS 
PB90-502550/GAR 
USDA Nutrient Data Base for Standard Reference, Release 


8, Seen. 

PB90-502550/GAR 052,195 CP T02 
PB90-502568/GAR 

USDA Nutrient oy for Standard Reference, Abbrevi- 


052,196 CP T02 
IRS Tax Practitioner Mail File (TPMF). 
PB90-502600/GAR 


PB90-502618/GAR 
Site Enforcement Tracking System (SETS) (Region 1) (for 


Microcomputers). 

PB90-502618/GAR 051,672 CP DO1 
PB90-502626/GAR 

Site Enforcement Tracking System (SETS) (Region 2) (for 


Microcomputers). 

PB90-502626/GAR 051,673 CP DO1 
PB90-502634/GAR 

Site Enforcement Tracking System (SETS) (Region 3) (for 


Microcomputers). 

PB90-502634/GAR 051,674 CP DO1 
PB90-502642/GAR 

> onmsoernened Tracking System (SETS) (Region 4) (for 


PEO 502642/CAR 051,675 CP DO1 
PB90-502659/GAR 
= Enforcement Tracking System (SETS) (Region 5) (for 


PBS S028S9/CAR 051,676 CP DO1 
PB90-502667/GAR 
- Enforcement Tracking System (SETS) (Region 6) (for 


PB90-202867/CAR 051,677 CP DO1 
PB90-502675/GAR 
Site Enforcement Tracking System (SETS) (Region 7) (for 


Microcomputers) 
PB90-502675/GAR 051,678 CP DO01 
PB90-502683/GAR 
Site Enforcement Tracking System (SETS) (Region 8) (for 


Microcomputers). 

PB90-502683/GAR 051,679 CP DO1 
PB90-502691/GAR 

Site Enforcement Tracking System (SETS) (Region 9) (for 


Microcomputers). 

PB90-502691/GAR 051,680 CP DO1 
PB90-502709/GAR 

Site Enforcement Tracking System (SETS) (Region 10) (for 


Microcomputers) 
PB90-502709/GAR 051,681 CP DO1 
PB90-502717/GAR 
— Nutrient Data Base for Standard Reference, Release 


PB90-502717/GAR 052,197 CP T02 
PB90-502725/GAR 

PDQ Access (for Microcomputers). 

PB90-502725/GAR 
PB90-590010/GAR 

Thrift Financial Ri Quarterly. 

PB90-590010/GA' 
PB90-590090/GAR 

Call and income Report. 

PB90-590090/GAR 
fp oe a 


a Data File, Quarterly. 
050,672 ‘Subscription 


050,680 CP TO9 


051,774 CP D99 
050,670 Subscription 
050,671 Subscription 


PBBO-S81 
anemmen 
Site Enforcement Tracking System (SETS) (National) (for 


Microcomputers). 

PB90-591780/GAR 051,682 Subscription 
PB90-591790/GAR 

Site Enforcement Tracking System —_— (National). 

PB90-591780/GAR 051,683 Subscription 
PB90-780461/GAR 

FLEXIPLACE: A W and 

lorkshop for Supervisors, E ee ey 


(Participant Handouts). Volume 
PB90-780461/GAR 050,319 PC E0S/MF: A01 
PB90-780479/GAR 


President’s Council on Management Improvement’s Guide- 
lines for Pilot Flexible Wi 


lorkplace ey ey Volume 2. 
PB90-780479/GAR 050,3. PC E07/MF A01 
PB90-780487/GAR 
FLEXIPLACE: A Workshop for Supervisors, 4 einen 
Personnel Specialists (instructor Guide). Vol 
PB90-780487/GAR 050,321 PC E 06/MF A01 
PB90-780495/GAR 


FLEXIPLACE: A Workshop for oeten, Employees and 
Personnel 


(Slides). Volume 4 
PB90-780495/GAR "050,922 AV E19 
PB90-916301/GAR 
Report - Rear-End Collision of Two New 


Accident 
Transit ity Trains, 103rd Street Station, 
Now York, March 10, 1989. 


Railroad 
York 
New Y 


OR-76 VOL. 90, No. 20 


PB90-916301/GAR 
PB90-916302/GAR 


Railroad Accident Report - Derailment of Southern Pacific 
= tion Company Freight Train on May 12, 1989 
ibsequent Rupture of Cainev Petroleum Pipeline on 
May 25, 1989 San Bernardino, California. 
PB90-916302/GAR 053,327 Standing Order 


PB90-916404/GAR 


Marine Accident/incident Hoo Bag - heey ed 
the U.S. uy 2 1868 a ISLANDER, Woods Hole, 


sachusetts, Ju! 
PB90-916404/ 053,328 Standing Order 
Perr eran 


Import Alerts: Base Manual for 1990 ( 
PB90-924599/GAR 0. 


PB90-927700/GAR 


Foreign Broadcast Information Service (FBIS) Reports. 
PB90-927700/GAR 050,945 Subscription 


PB90-928105/GAR 
Soviet Banking Industry: Blueprint for Change. A Reference 


PB90-928105/GAR 050,673 Standing Order 
PD-CF-8942 
Multigrid Accelerated Relaxation Solution of Transonic Full 


Potential Flow Equation. 
050,342 PC A03/MF A01 


053,326 Standing Order 


il 1990). 


) 
50,701 Standing Order 


N90-20951/1/GAR 
PD-CF-9003 


Human Factors in Fighter Software Develop 
N90-21522/9/GAR 050,627 ay AGS/MF A01 


PD-CF-9004 
pone of a Natural Laminar Flow Airfoil for an Unmanned 


Aircrat 
N90-20975/0/GAR 050,346 PC A02/MF A01 
PD-FC-9001 


Flight Path Reconstruction Using Extended Kalman Filtering 


Techniques. 
N90-20970/1/GAR 050,392 PC A05/MF A01 
PH-485/89 


SHRIMPS: en Test - und Entwicklungswerkzeug fuer Bild- 
verarbeitungs - und Rasterbild - Bearbeitungsmethoden 
(SHRIMPS: A Test and Development Tool for Image and 
Raster Picture Processing Methods). 

PB90-251034/GAR 051,033 PC E06/MF E06 


PITHA-89/25 


Ueberwachung und Kalibration des Myondetektors am UA1- 
Experiment. (Monitoring and calibration of the muon detec- 


tor at the UA1 —- 
TIB/B90-81204/ 053,189 PCE11 


PNL-SA-17482 
Technology transfer process: Background for the US na- 


tional energy strategy. 
DE90010256/GAR 051,340 PC A04/MF A01 
PNL-SA-18016 


Workshop on high-field NMR - iy ical 
DE90010002/GAR 


PNL-6415-REV.2 


Hanford Site National Environmental Policy Act (NEPA) 
characterization. Revision 2. 
DE90011056/GAR 051,747 PC A11/MF A01 


PNL-6446 
Steam Generator Tube Integrity Program/Steam Generator 


Grou 
052,721 PC A10/MF A02 


lications. 
A04/MF A01 


NUREG/ sens 17/GAR 
PNL-6450-30-HEDR 


Hanford Environmental 
Monthly report. 
DE90010835/GAR 


PNL-6985 
Evapotranspiration studies for protective barriers: FY 1988 


status report. 

DE90011055/GAR 052,173 PC A03/MF A01 
PNL-7144 

Initial inverse calibration of the ground-water flow model for 


the Hanford unconfined aquifer. 
DE90008224/GAR 051,687 PC A03/MF A01 


PNL-7167 
Criticality experiments with neutron flux traps containing 


voids. 
DE90010319/GAR 052,747 PC A03/MF A01 
PNL-7176 


Case study of the regional manufacturers’ participation in 
the manufactured housing RCDP. 
DE90010258/GAR 051,231 PC A03/MF A01 


PNL-7200-PT.2 
Pacific Northwest Laboratory annual report for 1989 to the 
DOE Office of Energy Research. Part 2, Environmental sci- 
DE90010188/GAR 051,742 PC A0S/MF A01 
PNL-7209 
Field Lysimeter Test Facility: Second year (FY 1989) test 


results. 
DE90010859/GAR 051,517 PC A0O5/MF A01 
PNL-7229 


Remedial Action Assessment ome. pee Evaluation of 
—" feasibility studies of CERCLA hazardous waste 


DE9001 0313/GAR 051,552 PC A07/MF A01 


Dose Reconstruction Project. 
051,515 PC A04/MF A01 


PNL-7258 
SST sample omy analysis of archive samples 


102-C, 105-C, and 
bE00010864/GAR. 052,673 PC AOS/MF A01 
PNL-7307 


Performance testing of radiobioassay laboratories: In vivo 


measurements. Final r 
DE90008225/GAR 052,235 PC A06/MF A01 
PNL-7309 


Fiscal year 1989 annual r for Rana Sensors Develop- 
ment Pr ram: Inert Electr Pri 
DE90010281/GAR 05. 007 PC A04/MF A01 


PNL-7326 
Inert Electrodes Pri yy Characterization of the reaction 
layer or film i PNL inert anodes. Progress report for April- 
December 1 
De8001064/GAR 051,944 PC A03/MF A01 
PNL-7332 


Effects of valley meteoro! on forest pesticide ing. 
DE90010858/GAR “w 050,449 PC AOS/MF 01 


PNL-7335 


Concentrations of metals in Norton Sound seawater sam- 
les and human hair samples, 1989. 
E90010857/GAR 051, 691 PC A03/MF A01 


PNL-7336 
Geohydrology of the 218-W-5 Burial Ground, 200-West 


Area, Hanford Site. 
DE90010853/GAR 052,672 PC A09/MF AG1 
PNL-7341 


Evaluations of the effects of the Columbia River on the un- 
confined aquifer beneath the 1301-N Liquid Waste Disposal 


5e30810852/GAR 051,516 PC AOS/MF A01 
PPLK-R-36 
Analysis on scrape off layer plasma in toroidal helical sys- 


tems. 
DE90777723/GAR 052,966 PC A03/MF A01 
PPLK-R-37 


in study of ion tem; 
Thomson scattering in 
DE90777725/GAR 


PPLK-R-38 


Parametric scaling studies of energy-confinement time for 
neutral-beam-heated Heliotron-E po 
DE90777732/GAR 52,972 PC A03/MF A01 


PPLK-R-39 
Semey of IAEA technical committee meeting on impurity 


control. 
DE90777731/GAR 052,971 PC A03/MF A01 
PPLK-R-40 
Scalings of energy confinement and density limit in stellara- 


tor/heliotron. 
DE90777730/GAR 052,970 PC A03/MF A01 
PPLK-R-41 


Equilibrium, stability, and deeply trapped ene _ calcu- 
lations for | = 2 torsatron/heliotron configuratior 
DE90777729/GAR 052,969 PC ‘A03/ MF A01 


PPLK-R-42 
Recent activity on Heliotron E physics study and engineer- 


ing. developments. 
DE90777728/GAR 052,625 PC A04/MF A01 


PPLK-R-43 


ature measurement by collective 
eliotron E. 
052,967 PC A03/MF A01 


Decomposition of PdSi by adding small amount of Ag. 
DE90777724/GAR 050,741 PC A03/MF A01 


PPLK-R-44 
Third harmonic electron cyclotron heating of overdense 


lasmas in Heliotron DR 
E90777726/GAR 052,968 PC A03/MF A01 
PPLK-R-45 


Magnetic field near plasma boundary in toroidal helical sys- 


tems. 

DE90777727/GAR 052,624 PC A03/MF A01 
PPPL-2666 

Temperature distribution of a tokamak with a constant heat 


DE90010344/GAR 052,950 PC A03/MF A01 
PPPL-2675 


Parallel electric resistivity in the TFTR tokamak. 
DE90010170/GAR 052,944 PC A03/MF A01 


PPPL-2682 
Novel target yo eeguene for selective ionization state 


studies in mo! 
DE90008231/GAR 053,056 PC A03/MF A01 
PPPL-2690 


Sumi of TFTR diagnostics, including JET and JT-60. 
DE90010278/GAR 052,946 PC A03/MF A01 


PPPL-2691 
Kinetic theory of geomagnetic pulsations: |. Internal excita- 


tions by e tic 
DE9001 0280/GAR 052,441 PC A03/MF A01 
PPPL-2692 


tions of drift waves in toroidal plasma 
DE90010279/GAR 052,947 PC 


PPRP/PPSE/SH-2 


Environmental Review of Potomac Electric Power Compa- 
ny’s Proposed Station H Element |. 


03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-247552/GAR 
PSR-1846 
Effects of lonizing Radiation on the Performance of Select- 
Combat Crews. 


ed Tactical 
AD-A222 880/7/GAR 052,233 PC A07/MF A01 
PSR-1864-VOL-2 
lonospheric Heating with Oblique Waves. Volume 2. i- 
cations to High-Frequency Radio Pr tion. font 
AD-A223 111/6/GAR 050, PC A03/MF A01i 


PSR-1952 
Decision-analysis process ie support verification technology 
ni 


research and 

DE90010841/GAR 052,396 PC A04/MF A01 
PTR-90-4 

SDIO/1ST bone my ee | Laser - 

mental Schemes for Observi 


Li Lived Nuclear L Levels and 
AD- 607/4/GAR 


PUBL-AIR-QUALITY-5 
Transformation and Deposition of bp Hi Gaseous and 
Particulate Pollutants During es the Baltic Sea. 
N90-21478/4/GAR 1,438 PC A03/MF A01 
R/D-4480A-CH-01 


New Synthetic 
AD-A223 078/7/GAR 


R/D-5231-EE-01 


Rapid Annealing of Iron Implanted phd -x)Cd(x)Te. 
AD-A222 777/5/GAR 1,872 PC ‘(A03/MF A01 


R/D-5260-EN-01 
Acoustic Scattering by Near-Surface Inhomogeneities in 


Porous Media. 
AD-A222 625/6/GAR 052,867 PC A12/MF A02 
R/D-5586-EN-01 
Volatility of Aerosols in the Western European Environment. 
AD-A222 786/6/GAR 050,567 PC A03/MF A01 
R/D-5673-CH-02 


Electrochimica Acta: The Journal of the International Socie- 
ty “ Electrochemistry. Volume 34, Number 12, December 


1989. 

AD-A223 267/6 050,788 Not available NTIS 
R/D-5679-EN-01 

Automatic Line Network Extraction from Aerial Imagery of 


Urban Areas through Knowledge Based | —- 
AD-A222 675/1/GAR 052,407 BC A08/MF A01 


R/D-5742-CH-02 


051,761 PC A17/MF A03 


‘Novel Experi- 
Effect in 

Le Coherent States’. 
053,046 PC A03/MF A01 


ches to TAT. 
052,833 PC A03/MF A01 


International Sym ro on Polymer pe AY 
AD-A223 013/4/GAR A! ME A01 


R/D-5951-MA-02 


Partial Differential Equations and Continuum Modeis of 
Phase Transitions (Equations aux Derivees Partielles et Mo- 
deles Continus de Transitions de Phases). 
AD-A222 633/0/GAR 051,986 PC A03/MF A01 
R/D-5994-MS-02 
Materials 88: Materials and Engineering Design Held in 
London, England, on 9-13 May 1988. 
AD-A223 020/9/GAR 051,909 PC A11/MF A02 


R/D-6043-EE-03 
Program and Abstracts. 
AD-A223 012/6/GAR 

R/D-6115-EE-03 


International Workshop on Hydrogen Passivation of Do- 

pants and Defects in Ill-V Compounds and Their Alloys. 

AD-A222 927/6/GAR 052,989 PC A04/MF A01 
R/D-6229-A-01 


Optical Study of the Flow Start-Up Process in Four Conver- 


powrmey ow Nozzles. 
D-A222 918/5/GAR 052,394 PC AO5/MF A01 
R/D-6286-CH-01 


Corrosion of Aluminum Alloys by IRFNA. 
AD-A223 011/8/GAR 051,941 PC A03/MF A01 


R9003-3 


Novel Communication Network Simulator. 
daa" 045/6/GAR 050,930 PC A02/MF A01 


052,991 PC A03/MF A01 


—~ Jammi ed N 


A 23 044/9/ 
nupethanen 
Validation and ication of a Bistatic Two-Scale of Sur- 


face Roughness Scatteri 4 
AD-A223 231/2/GAR 051,101 PC A04/MF A01 
RADC-TR-89-88 


Backscatter Enhancement in Scattering from Rough Sur- 


faces. 
AD-A223 110/8/GAR 051,100 PC A03/MF A01 
RADC-TR-89-256 


RADGC/EEV Diagnostic Rhyme Test System Improvements. 
AD-A223 187/6/GAR 050,947 PC A05/MF A01 


RADC-TR-89-347 


* 050,929 PC A03/MF A01 


and Reasoning with U: 


Theory of Endorsements 
AD-A222 970/6/GAR 051,0: PC AIUME 02 
RADC-TR-89-382 


Resonant Coupling through a Slot to a Loaded Cylindrical 
i Sent Results. 


Cavity - 

AD Ae23 000/1/GAR 051,196 PC A05/MF A01 
RADC-TR-89-383 

New Generation Knowledge System Development Tools. 


AD-A223 008/4/GAR 
RADC-TR-90-14 


051,079 PC A06/MF A01 


Knowledge Based Qual Tools. 
AD-A223 064/7/GAR 050,975 PC A0S/MF A01 
RADC-TR-90-27 
Variably Trimmed Mean CFAR Detector for Nonho 
eous Background. (Final Report, July 1988-May 1989). 
AD-A222 801/3/GAR 051,099 PC A04/MF A01 


RADC-TR-90-31 
} gaa Program Manager’s Testability/Diagnostics 


AD-A222 733/8/GAR 052,315 PC A10/MF A02 
RADC-TR-90-46 


3D Displays for Battle Management. 
AD-A223 142/1/GAR 051,127 PC A04/MF A01 


RADC-TR-90-47 


Support for Parallel Computation 
AD- 072/0/GAR 050,978 PC A10/MF A02 


RADC-TR-90-49 


ATN ign Tool. 
AD-A223 030/8/GAR 


RAE-TM-MAT-STR-1138 
Computer-Aided Structural Optimisation of Aircraft Struc- 


tures. 
N90-20973/5/GAR 050,395 PC A03/MF A01 
RAE-TM-MS-1129 


Role of Structural Analysis in Airworthiness Certification. 
N90-20972/7/GAR 050,394 PC A03/MF A01 


RAE-TR-89057 
Evaluation of a Method of Reconstituting Fatigue Loading 


from Rainflow Counting. 
AD-A222 664/5/GAR 050,384 PC A03/MF A01 
RAE-8810-6 


Unified theory of radon transport in porous media: Model 
benchmark and soil parameter evaluations. Project annual 


r ’ 

DE90011418/GAR 051,534 PC A04/MF A01 
RANA-89-25 

} on of Bidiagonal Systems 


PB90-253030/GAR 
RANA-89-26 
Infinitely Differentiable and Gevrey Vectors for Representa- 


tions. 
PB90-253048/GAR 052,069 PC A03/MF A01 
RANA-89-27 


Note on Polychotomy. 
PB90-253055/GAR 


RANA-89-28 


BOUNDPAK: Fortran ‘77 Routines for Linear BVP of ODE. 
PB90-253063/GAR 051,044 PC A03/MF A01 


oo 
a ae and Linear Multigrid Methods. 
9/GAR 052,071 PC A03/MF A01 
Pane 


Determinants of the Use of Assistants at Su 
PB90-246646/GAR 051,782 


RAND/R-3781-DOS/OSD 


Shining Path and the Future of Peru. 
AD-A223 249/4/GAR 050,615 PC A04/MF A01 


RCNP-P-104 
Collection of reports on use of computation fund utilized in 


common in 1988. 
053,166 PC A08/MF A01 


050,582 PC A04/MF A0i 


Involving Singular 
052,068 PC A03/MF A01 


052,070 PC A03/MF A01 


‘(A05/MF A01 


DE90777885/GAR 
RCNP-P-107 
a of the workshop on ‘cyclotron cascade 


Bet0777870/GAR 053,163 PC A11/MF A02 
REPT-9 

Input Data for Agrohydrological Simulation Models: Some 

Parameter Estimation Techniques. 

PB90-251158/GAR 052,493 PC A03/MF A01 


REPT-17 


oo of a Technical Backstopping Visit to the National 
Soil Service Project, Tanga, Tome, September/October 


1989. 
PB90-251166/GAR 052,596 PC A03/MF A01 
REPT-25-87-43 
Bond Stress-Slip Relationship at Very Low Temperatures. 


Part 1. Experimental Results. 
PB90-247867/GAR 050,856 PC A04/MF A01 


REPT-25-88-56 


Demountable Construction Analysis of the Behaviour of a 
1:5 Scale Floor Bay: Part 3. Series A and B: Prestressed 


Floor. 
PB90-255118/GAR 050,653 PC A05/MF A01 
REPT-44 


Manufacture of Air Electrodes and Long Run Tests. 
PB90-255126/GAR 051,337 PC A03/MF A01 


REPT-62 
Quantity, Lanter - 
in Some Forest 
PB90-280988/GAR 
REPT-68 
Gaser och Damm i Fjaederfaestallar (Gases and Dust in 
Poultry Houses). 


and Nutrient Dynamics of Litterfall 
inds at Halebaeck, Southern Sweden. 
052,428 PC A03/MF A01 


RIVM-718603001 


PB90-252966/GAR 
REPT-90-1A 

pay rng Pan Creek Monty Program. E: 

a 30, 1 i "ose Sop 

B90. 250065/GAR 051,767 PC AOS/MF A01 
REPT-90-1Q 

UNOCAL Parachute Creek Shale Oil Program. 


tal —— Plan Quarterly 
PB90-252073/GAR 


REPT-90-14 
Potential Reduction Variant of Renegar’s Short-Step Path- 
Programming. 


Following Method for Linear 
052,080 PC A03/MF A01 


051,441 PC AOS/MF A01 


. Environmen- 
Report. First Quarter 1990 
051,768 PC A99/MF A04 


/GAR 
REPT-90-16 


Fast Parallel Ri nizer. 
PB90-250911/GA\ 


REPT-90-17 
——— Method of Weighted Centers for Convex Quad- 


PB90-2 2B /GaR 052,081 PC A03/MF AO 
REPT-90-24 
Stieltjes Integration and Stochastic Calculus with Respect 


to Self-Affine Functions. 
052,063 PC A03/MF A01 


051,031 PC A03/MF A01 


PB90-250812/GAR 
yer ose 


—— Downtown Heliport: Operations Analysis and 


ing History. 
N90-21049/3/GAR 053,296 PC A05/MF A01 
REPT-107 
Effects of Mineral By-Products on the Frost-Resistance of 
Concrete. 


PB90-249947/GAR 050,858 PC A06/MF A01 


REPT-199/90 
of Dry Tanks in poy 
052,791 PC A03/MF A01 


Tests on the Filli 
PB90-248923/ 
des Incendies a Bord des Aeron- 


REPT-1162 


lole of Cabin tion). 
PB90-252164/GAR 053,323 PC E09/MF E09 
REPT-1989-8 
Scope for Growth in Mussels Exposed in Western and 
Scheldt. 


Eastern 

PB90-249053/GAR 051,713 PC A03/MF A01 
REPT-12396.VE 

Energy Research at Delft University of Technology 1989: A 
—" re 


in 1 
PROD OTe 646/GAR 051,389 PC A04/MF A01 
REPT-49181-1-OE 


Acceleration Measurements on Board of the Dock Express 
11, 12 and 20 Heavy Lift Ships. 
PB90-250796/GAR 053,304 PC A06/MF A01 


REPT-65328-637327 
Traffic Noise Attenuation as a Function of Ground and 


Vegetation (Interim Report). 
PBS0-254053/GAR 051,491 PC AO5/MF A01 


RFP-4292 


Selection of immobilization technology for TRU 
DE90010190/GAR 052,655 PC A0a/ ME AO1 
RFP-4410 
Small-scale s! 
dissolution and 
DE90010807/GAR 
RICE-COMP-TR90-107 


of Rocky Flats pny see 4 incinerator ash 


ite anion exchange. Dra’ 
052,669 Bo A03/MF A01 


Causal Distributed 
AD-A222 613/2/GAR 
RIJNHUIZEN-89-187 


PI ; : 
PEOO2S16I0/GAR 


RIJNHUIZEN-89-189 


050,961 PC A03/MF A01 


the Rijnhuizen Tokamak 


052,977 PC A04/ MF A01 


Ballooning Stability of Jet High-Beta 
PB90-251661 7GAR ” 052,976 
RIJNHUIZEN-89-190 
FELIX Project: Status Report, October 1 
PB90-251653/GAR 052,933 bc A03/MF A01 


RIVM-248476003 


Resultaten van de in 1986 Uitgevoerde a 
van (21) Po en Andere Natuurlijke Radio-Nucliden 

Water en Zwevend Slib, Afkomstig uit de Ne- 
deriandse Kust- en Bin (Results of the Activity 
Measurement Performed in 1986 of (210)Po and Other Nat- 
ural Nuclides in Centrifuged Water and Matter 
from the Dutch Coastal and intand Wi 
PB90-247735/GAR 052,815 


RIVM-248601002 


A03/MF A01 


 603/MF E03 


in Nederland in 1987 (Tweede 
adiation Exposure in the Neth 


leport)). 

051,474 PC A10/MF A02 
RIVM-718603001 
Acute Toxiciteit van Aluminium en H(+ )-lionen Concentra- 
tie voor Bodemnematoden uit een Zuur en Kalkrijk Dennen- 
bos. (I) Ontwikkeling en Toepassing van een Toets in Wa- 
terig Medium (Acute Toxicity of Aluminum and H(+ ) Con- 


October 15,1990 OR-77 
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centration to Soil Nematodes from Acid and Lime-Rich Co- 
niferous Forest Soil. (I) Development and Application of a 


Test in Watery Solutions). 
PB90-249343/GAR 052,279 PC AO5S/MF A01 


RIVM-718817003 
Afbraak van he Halogeen Verbindii 
obe Sediment-Water Systemen (Reductive 


of Organic Pollutants in Anaerobic Sediments). 
PB90-249012/GAR 051,712 PC A04/MF A01 


RIVM-718907001 


in Anaeer- 
nalagenation 


Interacties van ische may rag met Op- 
geloste Humusstoffen in Water (Interactions of Organic Mi- 
cropollutants on Dissolved Humic Acid in Water). 
PB90-250887/GAR 051,720 PC A03/MF A01 
RIVM-718921001 


Project Ecologische Inpasbaarheid Stoffen 5. Ecosysteem- 
kennis voor Nationaal Stoffenbeleid: Literatuurstudie en 


Voorstel voo voor een Programma van Onderzoek (Project Eco- 
logic Application of Substances 5. Ecosystem Knowledge 
for National Substances — Literature Study and Pro- 


im). 
051,764 PC A0S/MF A01 


posal for a Research 
PB90-250838/GAR 
RIVM-728513010 
Transport van Radionucliden door de Ondergrond. Eindrap- 
Deelrapport 9 (Transport of Radio-Nuclides with 
Groundwater. Final Report. Part 9). 
PB90-249020/GAR 051,543 PC A08/MF A01 


RIVM-728518005 
- 1? Biorestoration of a Subsoil Contaminated with Gaso- 


PB00-247727/GAR 051,711 PC A03/MF A01 
RIVM-728603005 
————— van Chloorfenolen in de Bodem (Biodegrada- 


tion of Chiorophenols in Soil). 
PB90-248949/GAR 051,762 PC AOS/MF A01 


RIVM-728603006 
Onderzoek naar de Uitspoeling en Omzetting van Chloor- 
fenolen in de Bodem met (14C) Gelabelde Verbindingen 
(Research on re pre Out and Setting Up Chiorophenols 


in the Soil with lorophenols). 
PB90-249046/GAR 051,763 PC A04/MF A01 


RIVM-738517005 
pram came d Xenobiotica V. Studie naar de Biologische 
fbreekbaarheid van Pentachloorfenol. Tweede Interimrap- 
port (Biodegradation of Xenobiotics V. Study at the Biode- 
poh of Pentachlorophenol. Second Interim Report). 
'B90-249137/GAR 051,494 PC A03/MF A01 


RIVM-7387 11002 
Aandachtstoffen Wet Milieugevaarlijke Stoffen (lsobutanol, 
HCN, DBP, DOP en Nikkel) (List of Substances Needi 


Special Attention ae to the Netherlands (Dutch 
Chemical Substances Act (lsobutyl-Alcohol-HCN-SBP-DOP 


and Nick Nickel)). 
PB90-250853/GAR 051,765 PC A05S/MF A01 
RIVM-7387 13002 

Ponene yo en Vervoilgonderzoek naar Cadmium, Kwik, 
en Andere Metalen in Kunststofprodukten (Recapi- 

cine. and Continuous Investigation into Cadmium, Mercu- 

ry, Chrome and Other Metals in Plastic Products). 

PB90-250879/GAR 052,038 PC A04/MF A01 


pat oho eo 


Integrated Criteria Document Asbestos. 
PB90-248907/GAR 051, 473 PC A08/MF A01 


Criteria ment Asbestos Effects: ; Appendix. 
PROS 24891 5/GAR 052,278 PC ‘A07/MF A01 
RIVM-758474011 


Integrated Criteria Document PAHs. 
PB90-255050/GAR 051,482 


RMA-TR-0103 
Development of a Comprehensive Magnetohydrodynamic 
Model of Solar-Terrestrial interaction. 
AD-A222 612/4/GAR 050,534 PC A06/MF A01 


RR-A275 
Resolvent Conditions and Stability Estimates. 
PB90-255811/GAR 052,072 PC A03/MF A0O1 
RR-A276 
Also the Tr: Mixed Sensitivity (1) -Minimization 
Problem Has a Rational Solution. 
PB90-255829/GAR 051,060 PC A03/MF A01 


RR-A277 


Note on a Non-Linear Eigenvalue Problem. 
PB90-255837/GAR 052,073 


RR-A278 
Waveform Relaxation for Multibody Dynami 
PB90-255845/GAR 052,074 
RR-490-1 


Investigation of the Frictional Resistance of Seal Coat 
ement Surfaces. 


Pav 

PB00.259647/GAR 050,874 PC A04/MF A01 
RR-969-1 

Evaluation of the Performance of the Auto-Read Version of 


the Face Dipstick. 
PB90-255613/GAR 050,871 PC A03/MF A01 
RR-1118-1F 


Effectiveness of Membrane Curing Compounds for Portland 
Cement Concrete Pavements. 
050,872 PC A04/MF A01 


PC A06/MF A01 


"PC A03/MF A01 


eG A03/MF A01 


PB90-255621/GAR 
RR-1129-1 


Computer Program for the Analysis of Bridge Bent Columns 
Including a Graphical interface. 


OR-78 VOL. 90, No. 20 


PB90-255639/GAR 
——— 


Some aspects of quantum ae and supergroups. 
DE90777884/GAR 165 A03/MF A01 


RRK-89-33 
pose of exotic mesons in a weak decays of 


and charm mesons 
DEOO 77765/GAR 053,160 PC A03/MF A01 
RRK-89-34 


Unified approach to weak decays of strange and charm 
mesons into two pseudoscalar mesons and the role of 


exotic mesons 
DE90777764/GAR 053,159 PC A03/MF A01 
RSRE-MEMO-4336 


Further Experiments in Variable Frame Rate Analysis for 


Speech R nition. 
AD-A222 619/9/GAR 050,946 PC A03/MF A01 
RSRE-MEMO-4349 


Parallelisation of a Dynamic Programming Algorithm Suita- 


ble for Feature Detection. 
AD-A222 657/9/GAR 051,065 PC A03/MF A01 
RSRE-MEMO-4350 


Introduction to the Information Processing Components of 


the Brain. 
AD-A222 656/1/GAR 052,177 PC A03/MF A01 
RSRE-MEMO-4367 


,: ntax and Lexis of the Specification Language 
A222 618/1/GAR 050,962 


Phwitye non 


Rapportage van de _ meti uitgevoerd aan een 
zonnewarmte-installatie ten be! e van een kalverhouderij 
te Barneveld. (Report of the measurements carried out on 
a solar heating system for the purpose of a calf rearing in 


Barneveld, Netherlands). 
DE90786169/GAR 051,374 PC A03/MF A01 
S-602 


Cosmic Dust Collection Facility: Scientific Objectives and 
Programmatic Relations. 
053,226 PC A03/MF A01 


050,873 PC A08/MF A01 


n03/ MF A01 


N90-21098/0/GAR 
SAF/AQT-SR-90-007 


NATO Thesaurus Project 
AD-A222 700/7/GAR 


SAF/AQT-SR-90-008 
Role of the U.S. Government Technical Report in Aeronau- 


tics: An Exploratory Study. 
AD-A222 955/7/GAR 050,379 PC A06/MF A0O1 
SAND-85-0699 


X-Ray Detector: An x-ray radiation detector design code. 
DE90008235/GAR 053,057 PC A03/MF A01 


SAND-87-0645 
Effect of stratification on gravitational coagulation and set- 


tling of aerosols. 
DE90010153/GAR 051,400 PC A03/MF A01 
SAND-87-0959 


Prediction of loads on penetrators into rock via the spheri- 
cal cavity expansion approximation. 
DE90010323/GAR 052,838 PC A03/MF A01 


SAND-88-0558 


peasy A program for one-dimensional, steady-state flow 
‘ough partial ee porous media. 
Deeeo 103007 052,659 PC A03/MF A01 


SAND-88-1958 
Distance and clearance perception using forward-looking, 


vehicular television systems. 
DE90010273, GAR 053,310 PC A03/MF A01 


SAND-88-2174 


Characterization and development report for the SA2859: A 
silicon controlled rectifier. 
DE90010196/GAR 051,182 PC A06 


SAND-88-7060 
Yucca Mountain oe Preliminary shaft liner design crite- 


ria and methodology gu 
DE90010168/GAR 052,653 PC A10/MF A01 
SAND-89-0126C 


Utilization of viscoelastic properties in acoustic 


wave sensor lications. 
DE90010534/GAR 050,838 PC A01/MF A01 
SAND-89-0201 


Basic data report for drillhole H-12 (Waste Isolation Pilot 
Plant-WIPP). 
052,442 PC A04 


051,804 PC A03/MF A01 


DE90010322/GAR 
SAND-89-0202 


Basic data report for drillholes H-14 and H-15 (Waste Isola- 
tion Pilot Plant-WIPP). 
DE90008233/GAR 052,481 PC A06 


SAND-89-0203 
Basic data report for drillhole H-16 (Waste Isolation Pilot 


Plant-WIPP). 
DE90008236/GAR 051,500 PC A0S 
SAND-89-0204 


Basic data report for drillholes H-17 and H-18 (Waste Isola- 
tion Pilot Plant-WIPP). 
DE90008234/GAR 051,499 PC A0& 


SAND-89-1997C 
Approximate minimum-time trajectories for two-link flexible 


manipulators. 
DE90009728/GAR 051,843 PC A03/MF A01 


SAND-89-2030 


Parameter sensitivity studies of selected components of the 
Waste Isolation Pilot Plant repository/shaft system. 
DE90010197/GAR 051,506 PC A10/MF A02 


SAND-89-2229C 


ee on study of Li-alloy/FeS2 thermal cells. 
DE90010659/GAR 051,209 


SAND-89-2342C 
Resistivity measurements of halide-salt/MgO separators for 


thermal cells. 
DE90009740/GAR 051,208 PC A02/MF A01 
SAND-89-2389C 


Liquid crystal coatings for surface shear stress visualization 


in hypersonic flows. 
DE90010846/GAR 052,894 PC A03/MF A01 
SAND-89-2405 


oe of runaway electron damage for the design of to- 
kamak plasma facing components. 
DE90008237/GAR 052,604 PC A03/MF A01 


SAND-89-2464C 


Microwave-detected photoconductance d om 
DE90011505/GAR 051,186 PC A02/MF A01 


genta 


ang Oe XPATHS computer code. 
10324/GAR 053,243 PC A03/MF A01 


mma 
Bold Archimedes: An experiment in automating mechanical 


assembl 
051,814 PC A02/MF A01 


PC A01 


y. 
DE90009001/GAR 
SAND-89-2658 


Aerosol Dynamics Laboratory. 
DE90010275/GAR 


SAND-89-2671 


Overtest for Simulated Defense High-Level Waste (Room 
B): In situ data report (May 1984-February 1988): Waste 
Isolation Pilot Plant (WIPP) Thermal/Structural Interactions 


Pr 
DES0010191 /GAR 052,656 PC A99/MF E06 
SAND-89-2727C 


Enhancing a relational database: Stepwise, bottom-up 


— 
DE90010834/GAR 050,306 PC A03/MF A01 
SAND-89-2804C 


Cracking of sol: 4 films during drying. 
DE90010821/GAR 051,887 PC A02/MF A01 


SAND-89-2930C 


Linear algebra for dense matrices on a hypercube. 
DE90010533/GAR 051,004 PC A02/MF A01 


SAND-89-2931C 


Implementation of JAC3D on the NCUBE/ten. 
DE90011472/GAR 051,012 PC A02/MF A01 


SAND-89-2951 
ANEOS analytic equations of state for shock physics codes 


input manual. 
DE90010198/GAR 053,074 PC A04/MF A01 
SAND-89-2956 


Magnetic-field shielding of satellites from high-energy-elec- 


tron environments. 
DE90010296/GAR 053,247 PC A03/MF A01 
SAND-89-3001C 


Trapping of deuterium at damage in graphite. 
DE90011234/GAR 052,621 PC A03/MF A01 


SAND-89-3086C 
— absorber reactor/receiver for solar thermal applica- 


£90006280/GAR 051,365 PC A03/MF A01 
SAND-89-3095 


Preliminary evaluation of potential e 
for the Waste Isolation Pilot Plant (WI 
DE90010165/GAR 0265s" PC A05/MF A01 


SAND-89-3131C 


Rheology and microstructure of concentrated suspensions. 
DE90009976/GAR 52,887 PC A03/MF A01 


SAND-89-7045 


Development of a point-contact solar cell using high- 
volume pri ——- techniques. Final report. 
DE90010330/GA' 051,368 PC A04/MF A01 


SAND-89-7151 
Evaluation of mixed alcohol production processes and cata- 


ts. 
E9001 0325/GAR 051,268 PC A08/MF A01 
SAND-89-8253 


Interferometric second-harmonic 
for characterizing femtosecond pulse: 
DE90010331/GAR 052, 925 PC A03/MF A01 


SAND-90-0001C 


Transformer coupled semiconductor — igniter for low 
voltage ignition from a high voltage source 
DE90009974/GAR 050,919 PC A02/MF A01 


SAND-90-0005C 


Titanium-boron mixtures as variable heat sources. 
DE90009729/GAR 050,889 PC A03/MF A01 


SAND-90-0013 


Stre analyses of Weeks Island bulkheads. 
DES 10167/GAR 051,266 PC A03/MF A01 


050,324 PC A03/MF A01 


im modifications 


“a, autocorrelator 
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SAND-90-0031C 
Development of diode laser-ignited pyrotechnic and explo- 


sive components. 
DE90011238/GAR 052,846 PC A03/MF A01 
SAND-90-0085 


Haptic perception with an articulated, sensate robot hand. 
DE90010195/GAR 051,844 PC A03/MF A01 


SAND-90-0088C 
Improving the performance of InAs(sub 1-x)Sb(sub x)/inSb 
infrared detectors grown by metal organic chemical vapor 
D#90009743/GAR 050,789 PC A03/MF A01 
SAND-90-0125C 


Aerosol cloud generation experiments. 
DE90011051/GAR 052,844 PC A03/MF A01 


SAND-90-0139C 
Multiple-frequency surface acoustic wave devices as sen- 


sors. 
DE90009972/GAR 051,114 PC A02/MF A01 
SAND-90-0153 


Vectorized elastic/plastic power law hardening material 
model including Lueders strain. 
DE90010172/GAR 051,826 PC A03/MF A01 


SAND-90-0161C 
—s switched-bias response from steady-state irradia- 


e90006770/GAR 052,295 PC A02/MF A01 
SAND-90-0164C 
Flash x-ray measurements with a time projection Compton 


spectrometer. 
DE90011050/GAR 053,120 PC A03/MF A01 
SAND-90-0206 


Operational and performance ————— of the PCP 
PHEMTO-CHEM 100 ion mobility spectrome 
DE90010193/GAR 052,837 PC. (A03/MF A01 


SAND-90-0226C 


New technique for hardening — triggered thyristors. 
DE90006769/GAR 052,294 PC A02/MF A01 


SAND-90-0230C 
Effect of charge mixture ratio and particle size on igniter 
plume heat transfer characteristics. 
DE90010833/GAR 052,843 PC A03/MF A01 


SAND-90-0243 
Design of linear shaped charges using the 
DE90010192/GAR 052,896 
SAND-90-0256C 


Tin of InSb grown by MOCVD using tetraethyitin. 
DESOGOs727/GAR® ” 051, 280 PC A02/MF A01 


SAND-90-0285 
Geomechanical analyses in support of the Waste Isolation 


Pilot Plant (WIPP). 
DE90010329/GAR 051,508 PC A07/MF A01 
bars ve 


Primary Standards Laboratory — 2nd half 1 
DE90010298/GAR 051,385 PC A03/MF A01 


SAND-90-0341C 
Examination of the 1-MeV equivalent silicon damage meth- 


DE 7167/GAR 051,178 PC A02/MF A01 
SAND-90-0344C 

Thermal emission model for the anneal of radiation-induced 

trapped holes. 

DE90007285/GAR 051,179 PC A02/MF A01 
SAND-90-0348C 


Sensor-based automated docking of _ payloads. 
DE90011020/GAR 052,674 A03/MF A01 


SAND-90-0352C 
Model based, sensor directed remediation of underground 


storage tanks. 
052,675 PC A03/MF A01 


LESCA code. 
PC A04/MF A01 


DE9001 1025/GAR 
SAND-90-0367C 


Total-dose degradation of thin film ferroelectric capacitors. 
DE90007152/GAR 051,970 PC A02/MF A01 


SAND-90-0368C 
Statistical process control for QML radiation hardness as- 


surance. 

DE90007413/GAR 052,296 PC A02/MF A01 
SAND90-0375 

eee! Assessment Methodology for Low-Level 


Waste Faci 

NURIEG/GR-5592/GAR 052,689 PC A05/MF A01 
SAND-90-0388 

Graphical analysis of barrel-tamped explosively accelerated 


flyer plates. 

DE90010299/GAR 052,856 PC A03/MF A01 
SAND-90-0394C 

Dosimetry considerations for gh cee h-energy photon/elec- 

tron environment of HERMES Ill: Implications for experi- 

ments and modeling. 

DE90007073/GAR 053,052 PC A02/MF A01 
SAND-90-0396 


Plasma-facing materials. 
DE90008243/GAR 


SAND-90-0410C 


1/f noise in irradiated MOS devices. 
DE90007288/GAR 051,971 PC A02/MF A01 


052,605 PC A03/MF A01 


SAND-90-0421 
Equilibrium swelling of elastomeric materials in solvent envi- 


ronments. 
DE90010164/GAR 051,954 PC A03/MF A01 
SAND-90-0436C 


Field dependence of interface trap buildup in Si-gate MOS 
devices. 


DE90007679/GAR 051,180 PC A02/MF A01 
SAND-90-0462 


a signal processing optimized for a specific source 


receiver. 

5200010185/GAR 051,104 PC A03/MF A01 
SAND-90-0464C 

Rock motion simulation and prediction of porosity distribu- 


tion for a two-void-level retort. 
DE90010825/GAR 052,514 PC A03/MF A01 


SAND-90-0480C 
SEU characterization and design dependence of the 


SA3300 microprocessor. 
DE90007678/GAR 050,955 PC A02/MF A01 
SAND-90-0501C 


Radiation hardening of a high voltage IC technology 


(BCDMOS). 

DE90008345/GAR 051,181 PC A02/MF A01 
SAND-90-0506C 

Comparison of CTH predictions with experimental armor/ 

anti-armor data for long rod penetrators in two and three di- 

mensions. 

DE90009744/GAR 052,850 PC A02/MF A01 
SAND-90-0519 

Numerical modeling tools for transient electromagnetic 


paren. 
E90010328/GAR 053,081 PC A08/MF A01 
SAND-90-0552C 

Data analysis for the Rutherford magnetic spectrograph on 


PBFA-II. 

DE90009739/GAR 053,061 PC A03/MF A01 
SAND-90-0566 

GREPOS: A GENESIS database repositioni 

DE90010254/GAR 051,002 
SAND-90-0577C 

Modeling laser ignition of explosives and pyrotechnics: Ef- 

fects and characterization of radiative transfer. 

DE90011052/GAR 052,845 PC A03/MF A01 


SAND-90-0631C 
= spectroscopy measurements in the PBFA Il ion 


Be9001 0828/GAR 052,957 PC A03/MF A01 
SAND-90-0759 


Enhanced gas recovery bibliography, Sam National Lab- 
oratories, December 1975-December 1 
DE90010166/GAR 052, ps as A03/MF A01 


SAND-90-0869 
Sandia National Laboratories data engineering for DOE pro- 


duction agencies. 
051,800 PC A04/MF A01 


program. 
rey MF A0O1 


DE90010297/GAR 
SAND-90-0966C 


Joining engineering ceramics. 
DE9001081 O/GART 


SAND-90-1009C 
Performance problems of dimensional measurement sys- 


tems. 

DE90009975/GAR 051,836 PC A03/MF A01 
SAND-90-1075C 

Lost circulation technology development projects. 

DE90009742/GAR 051,299 PC A03/MF A01 
SAND-90-1077C 


Characterization of chemically prepared PZT thin films. 
DE90010831/GAR 051,888 PC A03/MF A01 


SAND-90-1111C 
Properties of films prepared from low surface area/density 


alumina-silica. 
051,892 PC A02/MF A01 


051,886 PC A03/MF A01 


DE90011048/GAR 
SAND-90-1177C 


Chlorine reactive-ion-beam etching of InSb and InAs(sub 

0.15)Sb(sub 0.85)/InSb strained-layer-superiattices. 

DE90010848/GAR 053,011 PC A02/MF A01 
SAND-90-1209C 


Algorithm for using a slide-screw tuner as a computer-con- 


trolled impedance. 
DE90010657/GAR 051,116 PC A02/MF A01 
SAND-90-1229C 


Rapid — processing of high temperature supercon- 


ducting a 
DE90011236/GAR 053,020 PC A02/MF A01 
SAND-90-1234C 


Pressure in the study of organic 
DE90011049/GAR 


SAND-90-1265C 


Sedimentation of particles through quiescent suspensions. 
DE90011018/GAR 052,895 PC A02/MF A01 


SAND-90-8216 
User’s guide to the SCABBARD scenario language. Edition 


2. 
DE90010327/GAR 052,391 PC A0S/MF A01 
SAND-90-8223 


Coal Combustion Science quarterly progress report, Janu- 
ary-March 1990. 


ors. 
050,802 PC A02/MF A01 


SEL-89-005 


DE90010326/GAR 
SBI-AD-E501-231 
Report on the Department of Defense Fuze Industry Work- 


AD-A222 637/1/GAR 052,832 PC A05/MF A01 
SBI-AD-E501-232 


051,269 PC A06/MF A01 


Services. 

AD-A222 638/9/GAR 050,963 PC A05/MF A01 
SBI-AD-E501-236 

Examination of Various Methods Used in Support of Con- 

current Engineering. 

AD-A222 713/0/GAR 050,307 PC A04/MF A01 
SBI-AD-E501-237 

Relation: Between Computer-Aided a and Lo- 

= i (CALS) and eeese Nngineering. 

D-A222 714/8/GAR 052,314 PC A04/MF A01 

SBI-AD-E501-239 

National Defense Stockpile Program. Phase 1. Develop- 

ment and Analyses. 

AD-A222 738/7/GAR 052,317 PC A07/MF A01 
SBI-AD-E951-478 


Critical Variables. — 
051,051 PC A03/MF A01 


Disturbance Absorption for 

AD-A222 597/7/GAR 
SBIR-87-2 

Small Business ae Research. Abstracts of Complet- 


ed 1987 Phase 1 
N90-21681/3/GAR 050,328 PC AO5/MF A01 
SBIR-88-2 


Small Business Innovation Research. Abstracts of 1988 


NOO21680/5/GAR 050,327 PC A05/MF A01 
$C5497.FR 

Heterojunction Bipolar Transistor ork 

AD-A223 220/5/GAR 051,177 A05/MF A01 
SCIENTIFIC-1 

i a ee Bee & te es 


Test Site. 
AD-A223 108/2/GAR 051,097 PC A04/MF A01 
Atmospherically | 


induced Optical Contamination from Orbit- 


pep 

AD-A223 112/4/GAR 053,263 PC A04/MF A01 
Broadband Studies of Seismic Sources at Regional and Te- 
pose Distances Using A Advanced Time Series Analysis 


Methods. 
AD-A223 113/2/GAR 051,102 PC A06/MF A01 
SCIENTIFIC-2 


lonospheric Heating bese waren Volume 2. Appii- 
cations to High-Fi 


jadio Propagation. 
AD-A223 111/6/GAR 050,540 PC A03/MF A01 
SCIENTIFIC-3 


Assessment of the Application of In situ bag ern Data 

from DMSP to Modeling of Transionospheric Scintillation. 

AD-A222 695/9/GAR 050, PC A06/MF A01 
Anticipated nal Levels for the ESA and RPA. 

AD-A223 228/8/GAR 053,050 PC A03/MF A01 


SCIENTIFIC-15 


Progress of DORIS Automatic Scaling. 
AD-A223 106/6/GAR 050,539 PC A03/MF A01 


SDA-WP-5 
Social Dimensions of Adjustment in Sub-Saharan Africa: A 
Poverty Profile for Ghana, 1987-88. 
PB90-248857/GAR 050,682 MF A01 
SEL-82-806 
Annotated Bibliography of Software Engineering Laboratory 


Literature. 
N90-21536/9/GAR 051,018 PC A11/MF A02 
SEL-88-001 


System Testing of a Production Ada (Trademark) Project: 


The Grody Study. 
NOOztea SOrGaR 050,366 PC A03/MF A01 
SEL-88-002 


Collected Software Engineering — Vol 
N90-21540/1/GAR 051,021 PC A A08/MF A01 


SEL-88-003 
SS ee Sey & Oe pe ea nee 


Noo 1540/7 /GAR 050,367 PC A04/MF A01 
SEL-89-001 
Software Engineering Laboratory (SEL) Database Organiza- 


tion and User's Guide. 
N90-21545/0/GAR 051,022 PC A09/MF A01 
SEL-89-002 


Implementation of a Production Ada Project: The Grody 


Nooet 544/3/GAR 050,369 PC A07/MF A01 
SEL-89-003 
Software Management Environment (SME) Concepts and 


Architecture. 

N90-21543/5/GAR 050,368 PC A04/MF A01 
SEL-89-004 

pen nen oer: in the Flight Dynamics Area: 


tion/T 
NoO21 $00/3/GAR 050,365 PC A0S/MF A01 
SEL-89-005 


Lessons Learned in the Transition to Ada from Fortran at 
NASA/Goddard. 
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N90-21538/5/GAR 
SEL-89-006 


Collected Software Engineering Papers, Volume 7. 
N90-21537/7/GAR 051,019 PC A08/MF A01 


SERI/TP-210-3723 


Conference on the science and technology of thin-film su- 
juctors. Book of abstracts. 
E90000326/GAR 052,994 PC A06/MF A01 


SERI/TP-211-3678 


SERI photovoltaic subcontract reports: 1989 abstracts and 
document control information, March 1, 1987-February 29, 


1988. 

DE90000336/GAR 051,364 PC A04/MF A01 
SERI/TP-211-3747 

Diagnostics of glow discharges used to produce hydroge- 

nated amorphous silicon films. Annual subcontract report, 

December 1, 1988-November 30, 1989. 

DE90000329/GAR 051,363 PC A03/MF A01 
SERI/TP-212-3786 


Electrochromic — control coverings for windows 
DE90000335/GAR 150,645 PC A02/MF A01 


SERI/TP-213-3712 
Photovoltaic Measurements and Performance Branch 


annual report, FY 1989. 
DE90000324/GAR 051,362 PC A10/MF A01 
SERI/TP-254-3629 


Testing the effectiveness of mobile home weatherization 
measures in a controlled environment: The SERI CMFERT 


Project. 

DE90000323/GAR 051,230 PC A04/MF A01 
SERI/TP-257-3455 

Wake deficit measurements on the Jess and Souza 


Ranches, Altamont Pass. 
DE89009505/GAR 051,314 PC A08/MF A01 
SERI/TP-257-3695 


——S pressure measurements on a rotating wind 
blade. 


turbine 
DE90000327/GAR 051,315 PC A03/MF A01 
SFP/PC-0018 


UNOCAL Parachute Creek Shale Oil Program. Environmen- 
tal ae Annual Report, October 1, 1988-Sep- 


tember 30, 1 
PB90-252065/GAR 051,767 PC AOS/MF A01 
SG-4-90 


USSR Grain Situation and Outlook, July 1990 
PB90-248550/GAR 050,442 PC A02/MF A01 


SJF-ORIENTERING-65 


PAH i roeg fra halmkedler. Forundersoegelse. (Poly aromat- 
ic hydrocarbons in flue gas from straw-fueled boilers. Pilot 


investigation). 
DE90791324/GAR 051,428 PC A03/MF A01 
SL-1271-87828 


Maali paa Aeroe Vindmoellepark. (Measurements at 


Aeroe Windmill park). 
DE90791318/GAR 051,328 PC A06/MF A01 
SLAC/AP-79 


Directional aw of the impedance. 
DE90010685/GAR 053, 102 PC A02/MF A01 


SLAC-PEP-NOTE-382 
4 _ of collective effects in PEP: 9 times 9 collider 


DE90010684/GAR 053,101 PC AQ2/MF A01 
SLAC-PUB-5177 

Bunch sees in the SLC damping rin 

DE90010174/GA 053,065 PC A03/MF A01 
SLAC-PUB-5202 

Status of the Tau-Charm Facility and highlights of its phys- 


ics program. 
DE90010177/GAR 053,068 PC A02/MF A01 
SLAC-PUB-5204 


Need for the next linear collider. 
DE90010176/GAR 


SLAC-PUB-5205 


Detector background conditions at linear colliders. 
DE90010175/GAR 53,066 PC A02/MF AC1 


SLAC-PUB-5207 


Aging of gaseous detectors. 
90010178/GAR 


SLAC-PUB-5210 


Theory of precision electroweak measurements. 
DE900101 7 9/GAR 053,070 PC A04/MF A01 


SLAC-PUB-5211 


Performance measurements of hybrid PIN diode arrays. 
DE90010308/GAR 053,077 PC A02/MF A01 


SLAC-PUB-5214 
Electrostatic design of the barrel CRID and associated 


measurements. 
DE90010182/GAR 053,072 PC A02/MF A01 
SLAC-PUB-5226 


Datum definition problems in accelerator ali 
DE90010311/GAR 053,080 


SLAC-PUB-5229 


051,020 PC A08/MF A01 


053,067 PC A02/MF A01 


053,069 PC A02/MF A01 


 A02/MF A01 


eaking in string theory. 
053,071 PC A02/MF A01 


Supersym 
DE90010181/ AA 
SLAC-PUB-5236 


Summary of the results from LASS and the future of 
strange quake spectroscopy. 
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DE90010309/GAR 
SLAC-PUB-5243 
Computing and data handling requirements for SSC and 


LHC experiments. 
DE90010310/GAR 053,079 PC A02/MF A01 
SLAC-357 
Deep inelastic structure functions from electron scattering 
on hydrogen, deuterium, and iron at 0.6 GeV(sup 2) = or 


< Q(sup 2) = or < 30.0 GeV(sup 2). 
DE90010169/GAR 053,064 PC A10/MF A01 


SLAC-358 
SLAC site geology, ground motion and some effects of the 


October 17, 1989 earthquake. 
DE90010334/GAR 052,443 PC A04/MF A01 
SP-RAPP-1990:07 
Cementsortens Inverkan pa Betongs Frostbestaendighet 
(Importance of Cement Composition on the Salt-Frost Re- 


sistance of Concrete). 
PB90-252941/GAR 050,860 PC A03/MF A01 
SRA-R930011-F 


Rotating Flow in Radial Turbomachinery. 
AD-A222 885/6/GAR 052,882 PC A03/MF A01 


SRG-NOTE-89-01 

- ie Enhancement Using the IRAS — Data. 

23 039/9/GAR 050,516 PC A03/MF A01 

chasaeen 

Sector Study Guideline. 

AD-A222 634/8/GAR 
SSC-A15-5242/ 1989 

Soil landscapes of Canada: Manitoba. 

MIC-90-03443/GAR 052,593 
SSC-A53-1589/ 1989E 


Management of prairie rangeland. 
MIC-90-03502/GAR 052,555 PC E07/MF E01 


SSC-A53-1839/1990E 
Benefits of crop rotation for sustainable agriculture in dry- 


land farmi 

MIC-90-03503/GAR 050,454 PC E07/MF E01 
SSC-A53-5257/ 1988 

Wind erosion risk: Manitoba. 

MIC-90-03442/GAR 
SSC-A53-5259/ 1989 


Water erosion risk: Manitoba. 
MIC-90-03444/GAR 


SSC-A54-3/28E 

Manual of Nearctic Diptera, vol. 2. 

MIC-90-03200/GAR 052,286 PC E99/MF E01 
SSC-CC 104-2/1989E 

Canadian dairy industry: Where tradition and technology 


meet. 

MIC-90-03254/GAR 050,481 PC E07/MF E01 
SSC-CC273-2/89-18E 

Lighting ergonomics. 

MIC-90-03617/GAR 
SSC-CC273-2/89-22E 

Ergonomics for workplaces with visual! display terminals. 

MIC-90-03614/GAR 050,626 PC E07/MF E01 
SSC-CC273-2/89-23E 

Beryllium disease: A summary of the occupational health 


concern. 

MIC-90-03624/GAR 052,229 PC E07/MF E01 
SSC-CC273-2/89-24E 

Radiofrequency radiation in the workplace. 

MIC-90-03619/GAR 052,245 PC E07/MF E01 
SSC-CC273-2/89-26E 

po M. work safely with dangerously reactive liquids and 


MIC-80-03616/GAR 050,744 PC E07/MF E01 
SSC-CC273-2/89-27E 

Health effects of ionizing radiation. 

MIC-90-03615/GAR 052,244 PC E07/MF E01 
SSC-CO28-1/33-1989E 

New information technologies: Innovation and diffusion. 

MIC-90-03232/GAR 051,803 PC E07/MF E01 
SSC-CO28-1/43-1989E 

Information society: Its human dimension. 

MIC-90-03230/GAR 050,325 
SSC-CW69-4/77E 


Benefits of wildlife. 
MIC-90-03235/GAR 


SSC-EN36-412/1989E 
Current research ‘89: A synopsis of the 1988-89 research 


program at the National Water Research Institute. 
MIC-90-03336/GAR 052,487 PC E07/MF E01 


SSC-EN36-502/169E 
Canadian water quality guidelines for carbofuran. 
MIC-90-03121/GAR 051,493 PC E07/MF E01 
SSC-EN 36-507/21E 
pop ch water rates in Canada, 1986: Current practices 


MiC-20-03098/GAR 053,198 PC E07/MF E01 
SSC-EN40-11/17-1988 

St. Lawrence Action Plan: Annual report 1988-89 

MIC-90-03166/GAR 052,548 PC E07/MF E01 
SSC-EN 40-364/1988E 


Canadian Environmental Protection Act: Reporting for the 
domestic substances list. Revised edition. 


053,078 PC A03/MF A01 


052,306 PC A04/MF A01 


PC E07/MF E01 


052,592 PC E07/MF E01 


052,594 PC E07/MF E01 


050,639 PC E07/MF E01 


PC E07/MF E01 


052,551 PC E07/MF E01 


MIC-90-03096/GAR 


SSC-EN57-28/ 1986 


Ice thickness data: Winter, 1985-86. 
MIC-90-03164/GAR 052,584 PC E07/MF E01 


SSC-EN72-16/1989 


Canada Committee on Ecological Land Classification: 
Achievements 1976-89, and long-term plan. 
MIC-90-03123/GAR 052,547 PC E07/MF E01 


SSC-EN 92-10/1989E 


Role of environmental councils in relation to the Canadian 


Environmental Advisory Council. 
MIC-90-03089/GAR 051,751 PC E07/MF E01 


SSC-F42-5/1990 
Grain corn, public interest: 
changed circumstances. 
MIC-90-03163/GAR 


SSC-FO 12-10/1989 


ENFOR: ENFOR review, 1989. 
MIC-90-03285/GAR 


SSC-FO46-12/307E 
Prairie Federal-Provincial Nurserymen’s Meeting: Proceed- 


ings. 
MIC-90-03204/GAR 052,416 PC E07/MF E01 


SSC-FO 46-14/403E 


Sowing and planting shagbark and bitternut hickories on 
former farmland in southern Ontario. 
MIC-90-03205/GAR 052,417 PC E07/MF E01 


SSC-FO46-15/270E 
Aerial application of VirtussR, a nuclear polyhedrosis virus, 
— whitemarked tussock moth larvae in Newfoundland 
MIC-90. -03317/GAR 052,201 PC E07/MF E01 
SSC-FS41-31/109E 


Lingcod Ophiodon elongatus. 
MIC-90-03548/GAR 


SSC-FS97-4/2019E 


peer g areas of British Columbia herring: A review, - 
— analysis and classification, vol. |: Queen Charlotte 
islands. 

MIC-90-03408/GAR 


SSC-FS 97-6/1634 
Abstracts of papers published by the staff of the Great 
_ Laboratory for Fisheries and Aquatic Sciences, 1968- 
MIC-90-03639/GAR 050,505 PC E12/MF E01 
SSC-FS 97-6/1681E 


Physical effects of suspended solids on marine and estua- 
tine fish and marine shellfish, with special reference to 
ocean dumping: A literature review. 

MIC-90-03218/GAR 051,698 PC E07/MF E01 


SSC-FS 97-6/1716E 
Growth and movement of Homarus Americanus on the 


outer coast of Nova Scotia. 

MIC-90-03219/GAR 050,485 PC E07/MF E01 
SSC-FS97-13/771E 

Length and weight data from juvenile salmonids captured 

by surface trawling on the lower Fraser River during 1987 

and 1988. 

MIC-90-03397/GAR 050,491 PC E12/MF E01 

SSC-FS97-13/0775E 


Coded wire tag recoveries from the second release of ster- 
ile coho salmon O. kisutch into the marine environment. 
MIC-90-03398/GAR 050,492 PC E07/MF E01 


SSC-FS 97-13/777E 
Summary of British Columbia herring sampling data for the 


1988-89 season. 
MIC-90-03596/GAR 050,503 PC E12/MF E01 
SSC-FS 97-13/778E 


Results of spiny dogfish a acanthias tagging in B.C. 


waters during 1984 and 1 
MIC-90-03587/GAR 050,502 PC E07/MF E01 
SSC-FS 97-13/784E 


Primary production on the Labrador Shelf and in the Strait 


of Belle Isle in May 1988. 
MIC-90-03220/GAR 050,486 PC E12/MF E01 
SSC-FS97-13/785E 


Primary production on Georges Bank, August 1988. 
MIC-90-03396/GAR 050,490 PC E17/MF E01 


SSC-FS97-18/123E 


Sea ice fluctuations in the western Labrador Sea, 1963-88. 
MIC-90-03399/GAR 052,784 PC E12/MF E01 


SSC-M38-2/223E 


Canadian mineral deposits not being mined in 1989. 
MIC-90-03340/GAR 052,529 PC E99/MF E01 


SSC-M40-49/1E 


Quaternary geology of Canada and Greenland. 
MIC-90-03256/GAR 52,460 PC E99/MF E01 


SSC-M44-90/1E 


Current research, part E: Cordillera and Pacific margin. 
MIC-90-03559/GAR 052,465 PC E17/MF E01 


SSC-M44-396E 


Contributions to Canadian paleontology. 
MIC-90-03423/GAR 052,462 PC E17/MF E01 


051,752 PC E12/MF E01 


Preliminary examination of 
050,419 PC E12/MF E01 


051,290 PC E07/MF E01 


050,501 PC E07/MF E01 


050,493 PC E12/MF E01 





NTIS ORDER/REPORT NUMBER INDEX 


SSC-R 71-19/59-1989E 


Ecological engineering for gold and base metal mining op- 

erations in the Northwest Territories: Final report. 

MIC-90-03268/GAR 051,568 PC E07/MF E01 
SSC-T 1-8/1989 


Maritime Pollution Claims Fund (Canada): Annual report 
1988-89 


MIC-90-03290/GAR 051,702 PC E07/MF E01 
SSC-T36-1/1-1988 

Annual report on financial operations 1987-88. 

MIC-90-03170/GAR 053,301 PC E07/MF E01 
SSC-T45-4/1988 

Report to Parliament for the year 1988: Commercial vehicle 


safety in Canada. 
MIC-90-03171/GAR 053.314 PC E12/MF E01 


SSC-TU4-5/1990E 
Report on a special investigation into air traffic control serv- 


ices in Canada. 
MIC-90-03546/GAR 053,277 PC E07/MF E01 
SSI-TR-160 


Pig ce Induced Optical Contamination from Orbit- 


Thru 
A A223 12/4/GAR 053,263 PC A04/MF A01 


SSS-TR-89-10395 
Regional Discrimination of oan Blasts, Earthquakes and 


Underground Nuclear Explosions. 
AD-A223 148/8/GAR 051, 103. PC A07/MF A01 


STUDIA FORESTALIA SUECICA-183 
Matrix Growth Model of the Swedish Forest. 
PB90-256165/GAR 052,433 PC A03/MF A01 
STUDSVIK/NP-87-128 
Assessment of RELAP5/MOD2, Cycle 36.04 against LOFT 


Small Break Experiment L3-6. 
NUREG/IA-0033/GAR 052,727 PC A06/MF A01 


SUPRI-TR-72 
Comparison of relative permeability from centrifuging versus 


coreflooding. 

DE90000234/GAR 052,498 PC A09/MF A01 
SUPRI-TR-73 

Characterization of steam foam surfactants through one-di- 

mensional sandpack experiments. 

DE90000235/GAR 052,499 PC A08/MF A01 
SUPRI-TR-75 

Semianalytical thermal model for linear steam drive. 

DE90000237/GAR 52,500 PC A08/MF A01 
SV-US-1989-41 

Braensleceller foer el- och vaermeproduktion. Utvecklings- 

laeget 1989. (Fuel cell for electric power and heat produc- 

tion. Status of development 1989). 

DE90770777/GAR 051,322 PC A05/MF A01 
TiIB/A90-81193/GAR 

Strukturen der Befunddokumentation in der Flugmedizin 

und ihre Bedeutung fuer die Automatisierung. (Structures in 

the documentation of results in aviation medicine and their 

nificance for automation). 

TIB/A90-81193/GAR 052,261 PC E07 
TIB/A90-81194/GAR 

Gefuegemorphologie und Festigkeitseigenschaften binaerer 

Aluminium-Silizium-Legierungen. (Structural morphology and 

mechanical properties of binary aluminum by ~— 

TIB/A90-81194/GAR 052,033 E07 
TIB/A90-81195/GAR 

Herstellung und Charakterisierung von hochgefueliten, uni- 

direktional faserverstaerkten thermoplastischen Polymeren. 

(Manufacture and characterization of highly filled, unidirec- 

tional fiber-reinforced thermoplastic polymers). 

TIB/A90-81195/GAR 051,938 PC E07 
TIB/A90-81199/GAR 

CsJ(Tl) Kalorimeter des Crystal Barrel Detektors. (Csi(TI) 

calorimeter of the —_— Barrel detector). 

TIB/A90-81199/GA 053,187 PC E07 
TIB/A90-81201/GAR 

Gegenlaufofen zur Waermebehandlung von Waren, speziell 

Grob- und Feinkeramik mit besonders niedrigem Waerme- 

bedarf, sauberen Rauchgasen und Waermeerzeugung aus 

Abfaellen. (Counterflow furnace for the heat treatment of 

goods, especially coarse and fine ceramics with particularly 

iow heat _— clean flue gases and heat generation 

from was 

TIB/A90-81201/GAR 051,866 PC E07 
TIB/A90-81202/GAR 

Untersuchungen und Deutung der Wasserstoff-Loeslichkeit 

und -Diffusion in gestoerten Metaligittern. (Investigations 
and interpretation of water solubility and diffusion in dis- 


turbed metal). 

TIB/A90-81202/GAR 052,034 PC E07 
TIB/B90-81191/GAR 

Untersuchung des Amorphisierungsprozesses durch lonen- 

implantation in den Systemen Mn-Al und Ni-Ai. (Investiga- 

tion of the amorphization process by ion implantation in the 


alloy systems Mn-Al and Ni-All). 
TIB/B90-81191/GAR 052,035 PCE 


TIB/B90-81192/GAR 


Wechselwirkung von Phenol- und Epoxydharzklebstoffen 
mit einer Mi l-Aluminiumoberflaeche. (Interface chemistry 
of phenolic and epoxy adhesives with a model aluminium 


surface). 

TIB/B90-81192/GAR 050,811 MF A01 
TIB/B90-81196/GAR 

X-ray observations of gamma-ray burst sources. 


TIB/B90-81196/GAR 
TIB/B90-81197/GAR 


Fluiddynamik und zum Vermischungsverhalten der fluessi- 
len Phase in Blasensaeulen mit laengsangestroemten 
lohrbuendein. (Fluid dynamics and mixing behaviour of the 

liquid phase in bubble columns with tube bundles subjected 

to longitudinal flow). 

TIB/B90-81197/GAR 052,911 PCE 

TIB/B90-81198/GAR 


Kerneffekte bei tiefinelastischer Myonenstreuung am 
Helium. (Nuclear effects in deep inelastic muon scattering 
on helium). 
TIB/B90-81198/GAR 
TIB/B90-81200/GAR 


HUS solar flare and cosmic gamma-ray burst detector 

aboard the Ulysses spacecraft. 

TIB/B90-81200/GAR 053,270 PC E07 
TIB/B90-81203/GAR 


Strukturmechanische Untersuchungen am 12% Cr-Stahl X 
18CrMoVNb 12 1 (1.4914) im fluessigen Pb-17Li-Eutekti- 
kum. (Structural mechanical studies on the 12% Cr-steel X 
18CrMoVNb 12 1 (1.4914) in liquid Pb-17Li eutecticum). 
TIB/B90-81203/GAR 051,967 E15 


TIB/B90-81204/GAR 


Ueberwachung und Kalibration des Myondetektors am UA1- 
Experiment. (Monitoring and calibration of the muon detec- 
tor at the UA1 experiment). 

053,189 PC E11 


050,530 PC E07 


053,188 PCE11 


TIB/B90-81204/GAR 
TIB/B90-81205/GAR 
Messung elektroschwacher Effekte und topologischer Verz- 
weigungsverhaeltnisse in der Reaktion e (+ ) e (-)-> tau 
(+ ) tau (-) am Speicherring PETRA. (Measurement of 
electroweak effects and topological branching ratios in the 
reaction e (+ ) e (-)-> tau (+ ) tau (-) at the storage ring 


PETRA). 

TIB/B90-81205/GAR 053,190 PC E15 
TIB/B90-81206/GAR 

Niveauschema von (176) Lu und dessen Bedeutung in der 

s-Prozess Nukleosynthese. (Level scheme of (176) Lu and 

its importance for s-process nucleosynthesis). 

TIB/B90-81206/GAR 053,191 PC E14 
TIB/B90-81207/GAR 

Versuche zur Schaffung einer Datenstruktur fuer die inelas- 

tische Berechnung von Kriechvorgaengen in thermisch be- 

lasteten Komponenten. Abschlussbericht. (Experimenis for 

establishing a data pool for inelastic calculation of creep 

Processes in components under thermal stress. Final 


report). 

TIB/B90-81207/GAR 051,968 PCE11 
TIB/B90-81208/GAR 

Einbetten von SBR-Feedkiaerschiamm in Aluminiumlegier- 

ungen. Abschlussbericht. (Embedding of SBR feed sewage 

sludge in aluminium alloys. Final report). 

TIB/B90-81208/GAR 052,691 PC EOS 
TIB/B90-81209/GAR 

Fast fusion and quasifission - two possible mass-relaxation 

modes in asymmetric heavy-ion collisions leading to sys- 

tems with Z sub tot = 108. 

TIB/B90-81209/GAR 053,192 PC E07 
TIB/B90-81210/GAR 

Aufbau und Test der Analogelektronik fuer die planaren 

Driftkammern des ZEUS Detektors. (Construction and test 

of the analog electronics for the planar drift chambers of 

the ZEUS detector). 

TIB/B90-81210/GAR 053,193 PC E07 
TIB/B90-81211/GAR 


Untersuchung von Resonanzproduktion in den Reaktionen 
& ma gamma — pi (0) pi (0) , pi (0) eta mit dem JADE- 

tektor. (Study of resonance production in the reactions 
gamma gamma -> pi (0) pi (0) , pi (0) eta with the JADE 


detector). 
TIB/B90-81211/GAR 053,194 PC E09 


TIB/B90-81212/GAR 
come oe 2-Photon-Produktion von rho (0) omega mit 


dem JADE-Detektor bei PETRA. (Measurement of the 2- 
photon production of rho (0) omega with the JADE detector 


at PETRA). 
TIB/B90-81212/GAR 053,195 PC E09 


TIB/B90-81213/GAR 
Untersuchung der Reaktion gamma 3 pi tu )3 


pi (-) mit dem JADE- -Detektor bei PETRA. A. (Study of the re- 
action gam ph -> 3 pi (+ ) 3 pi (-) with the JADE 


Guenel at PI 
Wo /B00-B1213/GAR 053,196 PC E09 


TIB/B90-81214/GAR 
Untersuchung der Effekte von Fe-Dotierung im Hochtem- 
peratursupraleiter GdBa sub 2 Cu sub 3 O sub 2 . (Investi- 
gation of the effects of iron pops t in the — 
superconductor GdBa sub 2 Cu 30 subz 
TIB/B90-81214/GAR 053,090 PC E11 
TIB/B90-81215/GAR 


Quantum instability in the kicked rotator with rank-one per- 


turbation 
TIB/B90-81215/GAR 053,197 PC E07 
TIB/B90-81216/GAR 
Entwicklung von Verfahren zur Gewinnung von Kraftstoffen 
und anderen Produkten auf S unter Ver- 
wendung spezieller, neuer Zeolithkatalysatoren. Abschluss- 
bericht. (Development of process for obtaining fuel and 
other products based on synthetic gas, using special new 
zeolite analysers. Final report). 


TR-3 


TIB/B90-81216/GAR 
TKK-F-A660 


Ultrasonic 
Rotating (3)He-B. 
PB90-249905/GAR 


TKK-V-B53 
Assessment of the Thermodynamic Properties of Arsenic- 
Copper Alloys. 
PB90-250002/GAR 052,028 PC A03/MF A01 
TKK-V-B55 


051,261 PC E09 


of the Real Squashing Mode in 
053,176 PC A03/MF A01 


Thermodynamic Analysis of the System Iron-Lead-Zinc. 
PB90-250010/GAR 052,029 PC A03/MF A01 


TKO-A28 
a Rule-Based and Procedural Programming in the 


xc and XE as ming Langua: 
PB90-255886/GAR 657,048 PC AO5/MF A01 


TL-89-JETS-GLM-1 


R lar Subsonic Jet Flow Field Measurements. 
N90-21598/9/GAR 050,371 PC A08/MF A01 


TNO-IBBC-B-84-4 


Fire Endurance of Glassfibre Reinforcement Plastic Pipes. 
PB90-251638/GAR 052,801 PC A04/MF A01 


TNO-IBBC-B-85-52 


Effect of Joints on the Fire Endurance of Glassfibre Rein- 
forced Plastic with Stagnant Water. 
PB90-251612/GAR 052,799 PC A04/MF A01 


TNO-IBBC-B-85-56 
Note on the Chosen Fire Endurance Test Procedure for 


GRP-Pipes on Board Ships. 
PB90-251620/GAR 052,800 PC A03/MF A01 


TNO-IBBC-B-86-378 
Effect of Joints on the Fire Resistance of Protected Glass- 
= Reinforced Plastic Pipes Filled with Stagnant Water or 
PB90-249194/GAR 052,794 PC A05/MF A01 
TNO-IBBC-B-87-733 
Fire Endurance of Horizontal GRP-Pipe Systems Including 


Bulkhead Penetration. 
PB90-249160/GAR 052,793 PC A05/MF A01 
TNO-IBBC-B-88-449 
Computer Model for Temperature Distribution Calculation in 
Insulated GRP-Pipes during Fire Conditions. 
PB90-249152/GAR 052,792 PC A03/MF A01 


TNO-TPD-313.223 


Netherlands national evaluation Groningen-system 
DE90767926/GAR 051,307 PC A03/MF A01 


TNO-TPD-613.006 


Opzet energie registratie en beheer met behulp van het 
building management systeem in het zieken 
Sint Franciscus Gasthuis te Rotterdam. (Energy registration 


and management plan eee Se Oe tae 
Franciscus Gasthuis’ in Rotter- 


system in the hospital ‘ 
dam, Netherlands). 
DE90767893/GAR 051,350 PC A06/MF A01 


TNO-TPD-618.011 


ee Validatie van de me- 
tingen. Referentiejaar voor daglichthoeveelheden. (Study of 


the daylight in the Netherlands). 
DE90767885/GAR 051,359 PC AQS/MF A01 


TNO-TPD-714.019 


Optimalisering Zonnevang zonneboilersysteem. (Optimiza- 

tion of the ‘Zonnevang’ solar boiler system). 

DE90767892/GAR 051,369 PC A04/MF A01 
TNO-TPD-823.087 


Evaluatie van de brochure Windturbinegeluid. (Evaluation of 
the brochure ‘Wind turbine noise’). 
DE90767886/GAR 051,321 PC A03/MF A01 


TNO-90-ITI-A-4 


Design of BOOSTER: A Parallel oreo 
PB90-250804/GAR Pe 


TNO-90-ITI-A-5 


Developing and Tuning Parallel ithms with BOOSTER. 
Peso aa 6/GAR 1,029 PC A03/MF A01 


TNO-90-ITI-A-7 
Semi-Automatic Parallel Program Generation for Distribut- 
Machines. 


ed-Memory % 
PB90-252784/GAR 051,042 PC A03/MF A01 
TR-1 


Molecular eee Se 6 ee ee 
the Structur of Water between Pt Walis. 
AD-A222 627/2/GAR 

HREELS | tion of 
AD-A222 745/2. Fean an 
Survival unction of a Target —s along a 
Straight Line in a Random Field of Obscuring Elements. 

AD-A222 839/3/GAR 052,095 PC A03/MF A01 


TR-2 
Application of HREELS to Model Catalysts: CO and C2H4 
Adsorption on Pt/Al203. 
AD-A222 744/5/GAR 050,763 PC A03/MF A01 
TR-3 
Structure and Dynamics of Water at the Pt(111) Interface: 
Molecular Dynamics Study. 
AD-A222 628/0/GAR 050,760 PC A03/MF A01 


Impedance Analysis of Surface-Bound Biomembranes. 
AD-A223 172/8/GAR 052,120 PC A01/MF A01 
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TR-3-ONR 
Electrochemical, in situ Raman Spectroscopic, and Con- 
— Studies of Polypyrrole Incorporating Large Size 
s: Conducting Nature of Reduced Form. 
AD ADD 739/5/GAR 050,816 PC A03/MF A01 
TR-4 
Synthesis of Reactive an Diami 
AD-A222 679/3/GAR 50, 723 Pe A02/MF A01 
Stibathiolanes: Synthesis, Solid Sake Structure, and Solu- 


tion Behavior. 
AD-A223 255/1/GAR 050,739 PC A03/MF A01 
TR-6 


Efficient Photovoltaic Devices for InP Semiconductor/Liquid 


Junctions. 

AD-A222 717/1/GAR 051,361 PC A01/MF A01 
TR-7 

Molecular Structure of Interphases between DGEBA/BTDA 

Adhesives and Silver Substances Using Surface-Enhanced 


Raman Scatteri 

AD-A222 750/2/ 3AR 051,867 PC A03/MF A01 

TR-8 
Analysis of the Published Calorimetric Evidence for Electro- 
chemical Fusion of Deuterium in Palladium. 
AD-A222 719/7/GAR 52,601 PC A02/MF A01 
Non-Destructive Characterization of Polymer/Metal Inter- 
faces Using Surface-Enhanced Raman Scattering (SERS). 
AD-A223 105/8/GAR 050,825 PC AO1/MF A01 


TR-9 
Characterization of Polymer Interphases Using Surface-En- 


hanced Raman Scattering 

AD-A223 103/3/GAR 050,824 PC A01/MF A01 
TR-10 

Characterization of PMDI/HOPG Interfaces by SERS Using 


a Silver Overlayer Configuration. 
AD-A223 104/1/GAR 050,783 PC A01/MF A01 


TR-15 


tion of Pyridine at the Au(110) - Solution Interface. 
AD AZS 0 065/4/GAR 050,781 PC A03/MF A01 
TR-18 


Variable Length-Scale Studies at Interfaces with X-Ray 


Standing Waves. 
AD-A223 043/1/GAR 050,780 PC A03/MF A01 
TR-19 


Probing Interfacial Structure and Composition with X-Ray 


pope | Waves. 
AD- 071/2/GAR 050,782 PC A03/MF A01 
TR-21 
Catalytic Synthesis of Polymethylsilsesquioxanes. 
AD-A222 643/9/GAR 050,814 PC A03/MF A01 
TR-29 
Nitrodibromoacetonitrile: An Agent for Bromination and for 
the Formation of Adducts Formally Derived from Cyanoni- 


trocarbene. 

AD-A222 875/7/GAR 050,729 PC A02/MF A01 

lon Image Detection with a a. Plate Evaluated 

by Using a Charge Coupled Device Camer: 

AD-A223 081/1/GAR 050,714 Cc A02/MF A01 
TR-30 

Nitrosamines from N,N-Disubstituted Hydrazines via Hydra- 

zones of Dinitroformaldehyde and Ethyl Nitroglyoxylate. 

AD-A222 874/0/GAR 050,728 A02/MF A01 
TR-32-DNR 


Oxidatively Assisted Alkylations of Sodium Nitrocyanamide 


and Sodium Azide. 
AD-A222 876/5/GAR 050,730 PC A01/MF A01 
TR-33 


Oxidatively Asisted Alkylations of Sodium Nitrocyanamide 


and Sodium Azide. 

AD-A222 688/4/GAR 050,724 PC A02/MF A0i 
TR-34 

N-Alkoxyl-N’-Cyanodiazene N-Oxide: 

AD-A222 689/2/GAR 050, 725 PC A01/MF A01 
TR-35 

N-Alkoxyl-N’-Cyanodiazene N-Oxides. 

AD-A223 016/7/GAR 050,733 PC A02/MF A01 
TR-38-ONR 

Adsorption of Incommensurate Monolayers on an Hexago- 

nal Substrate: Lead Underpotentially Deposited on Silver 


(111). 
AD-A222 764/3/GAR 052,984 PC A03/MF A01 
TR-39-ONR 
Structured Electrode Interfaces. 
AD-A222 763/5/GAR 


TR-40 
paome the Accu Evaluation Process Within the 


PEDO SSSSSS/GAR 053,334 PC A05S/MF A01 
TR-40-ONR 

Exact Results for the Structured Liquid-Solid Interface. 

AD-A222 762/7/GAR 050,767 PC A03/MF A01 
TR-41-ONR 

Structure of the Electric Double Layer. 

AD-A222 761/9/GAR 050,766 PC A04/MF A01 
TR-44 


Covalent an in Molecule-Surface Charge Exchange: O2 


AD-ASS2 6) 676/9/GAR 050,762 PC A03/MF A01 
TR-46 


050,768 PC A03/MF A01 


Coadsorption of Carbon Monoxide and Hydri 
Ni(100) Surface: A Theoretical Investigation of 
ences and Surface Bonding. 


OR-82 VOL. 90, No. 20 


on the 
ite Prefer- 


AD-A222 584/5/GAR 
TR-47 
Theoretical Study of Chemisorption of Acetylene on the 


Cu(100) Surface. 
AD-A222 583/7/GAR 050,752 PC A02/MF A01 
TR-49 


Formation of Maleic Anhydride on a Vanadyl Pyrophos- 
phate Surface: A Theoretical Study of the Mechanism. 
AD-A222 748/4/GAR 050,765 PC A03/MF A01 


TR-53 
Generalization in the Presence of Free Variables: a Me- 


chanically-Checked Correctness Proof for One Algorithm. 
AD-A222 681/9/GAR 050,964 PC A05/MF A01 


TR-88-01 


RADC/EEV Diagnostic Rhyme Test System Improvements. 
AD-A223 187/6/GAR 050,947 PC A05S/MF A01 


TR-89-2 
Materials Characterizations for Development of an Overlay 


Design Procedure. 
PB90-251968/GAR 050,865 PC A03/MF A01 
TR-90-007 


Experimental System for Measuring the Wavenumber-Fre- 
quency Response of Timoshenko Beams. 
AD-A222 569/6/GAR 053,031 PC A14/MF A02 


TR90-011 
— Optical 6D Tracker for Head-Mounted Display 


. 
AD-A222 884/9/GAR 051,075 PC A05/MF A01 
TR90-012 


Computer for Low Contest-Switch Time. 
AD-A222 883/1/GAR 050,951 PC A07/MF A01 


TR-95 
lonic Atmosphere Effects on the Energetics of Thermal and 
Optical cnensostng sf att Reactions: Application to Ferro- 
chai 


cenium-Ferrocene Self inge. 
AD-A222 605/8/GAR 050,757 PC A03/MF A01 
TR-96 


Importance of ‘Fast’ Solvent Relaxation Components to 
Electron-Transfer Rates: Comparisons between Barrier- 
Crossing Frequencies and Subpicosecond Time-Resolved 


Solvation Dynamics. 
AD-A222 604/1/GAR 050,756 PC A02/MF A01 
TR-97 


Dynamical Solvent Effects on zeae, Processes: 


Recent Progress and P 
AD-A222 603/3/GAR 050, 755 PC A03/MF A01 
TR-178 


Prediction Theory of Two-Parameter Stationary Random 


Fields. 

AD-A222 770/0/GAR 052,094 PC A03/MF A01 
TR-203 

Stable Markov Processes. 

AD-A222 863/3/GAR 
TR-260 

Prediction Theory of Two-Parameter Stationary Random 


Fields. 

AD-A222 770/0/GAR 052,094 PC A03/MF A01 
TR-285 

Basis for ‘Peaks Over Threshold’ Modeling. 

AD-A222 571/2/GAR 052,086 PC A03/MF A01 
TRANSPORTATION ENGINEERING SER-52 


Pavement Performance Analysis of the Illinois Interstate 

Highway System (Interim Report). 

PB90-253196/GAR 050,867 PC A03/MF A01 
TRB/NCHRP/SYN-154 


Recycling of Portland Cement Concrete Pavements. 
PB90-255597/GAR 050,869 PC A04/MF A01 


TRB/NCHRP/SY "4-158 


Wet-Pavement Safety Programs. 
PB90-255605/GAR 


TRR-89-17 
Laboratory Study of Test Methods for Polymer Modified As- 


phalt in Hot Mix Pavement. 
PB90-252412/GAR 051,795 PC A08/MF A01 
TTC-0969 


Criticality experiments with neutron flux traps containing 


voids. 
DE90010319/GAR 052,747 PC A03/MF A01 
TUD-WBMT-190 


Menghoopsystemen. (Stockpile systems). 
DE90786185/GAR 051,287 PC A06/MF A01 


TW-90-01-B 
Geometric — of the ALOHA-System and a Coupled 


Processors Mode! 
PB90- on 1786/GAR 052,082 PC A03/MF A01 
TWR-17649 


Technica! Evaluation Motor No. 5 (TEM-5). 
N90-21117/8/GAR 050,922 PC A09/MF A02 


TWR-18782 
Transportation Monitoring Unit Qualification. 
N90-21060/0/GAR 050,920 PC A11/MF A02 
UAH-RR-804 
Cooperating a Systems. 
N90-21529/4/GAI 
UCB-PTH-90/09 
Fermion loops in the effective potential of N = 1 supergra- 
vity, with application to no-scale models. 


050,753 PC A03/MF A01 


052,098 PC A03/MF A01 


050,870 PC A04/MF A01 


"050,310 PC A03/MF A01 


DE90011215/GAR 
UCID-16986-89-2/3/4 


Oil shale quarterly report, April-December 198: 
DE90010282/GAR 051,244 PC i ‘A03/MF A01 


UCID-18987-90 


Report to the DOE Nuclear Data Committee, 1990. 
DE90010184/GAR 053,073 PC A03/MF A01 


UCID-21702 


Perturbation growth by thermal — in turbulence. 
DE90010759/GAR 52,930 PC AOS/MF A01 


UCID-21840 


Carry Hard ICBM basing: A technical assessment 
DE90010973/GAR 052,406 PC A03/MF A01 


UCID-21849 
Electrical power from inertial confinement fusion: Issues 


and 
052,607 PC A03/MF A01 


053,137 PC A03 


prospects. 
DE90010200/GAR 
UCID-21849-REV.1 
Electrical power from Inertial Confinement Fusion: Issues 


and prospects. Revision 1. 
DE90010332/GAR 052,612 PC A03/MF A01 
UCID-21900 


Analysis of a postulated radiological accident from mixed 
waste operations at existing hazardous waste management 
facilities at the Lawrence Livermore National Laboratory. 

DE90008244/GAR 051,501 PC A03 


UCID-21937 


SSRL-PEP ring divertor channel entrance thermal stress 
analysis for new bending magnet loads. 
DE90010350/GAR 053,082 PC A03/MF AO1 


UCRL-CR-103263 


SDA/LARS(trademark) final report. Development and verifi- 
cation of a _ learning and ——a system 
(LARS(trademark)) for seismic data analysis (SDA). 

DE90010695/GAR 052,455 AOS/ME A01 


UCRL-CR-103753 
Study of the global distributions of atmospheric radionu- 


clides. Final progress report. 
DE90010749/GAR 051,514 PC A02/MF A01 
UCRL-CR-103858 


Parallel algorithmic methods for volumetric rendering. Final 


anon. 
DE90011326/GAR 051,067 PC A03/MF A01 
UCRL-CR-103860 


System coupling and effects optimization. 

DE90010757/GAR 051,197 PC A03/MF A01 
UCRL-ID-103172 

Engineering drawing transfer test with the Air Force Ogden 

Air Logistics Center: MIL-D-28000 Class II (IGES). Quick 


short test report. 

DE90010180/GAR 051,811 PC A02/MF A01 
UCRL-ID-103173 

Technical publication transfer test with Pratt and Whitney: 

MIL-M-28001 (SGML) and MIL-D-28000 Class | (IGES). 


Quick short test report. 
DE90010186/GAR 051,812 PC A02/MF A01 
UCRL-ID-103202 


Technical publication transfer test with a oe puter 
Services: MIL-M-28001 (SGML) and MIL-D-28! Class | 
(IGES). Quick short test report. 
DE90010173/GAR 


UCRL-ID-103271 


Turbulence modeling in the SHALE code. 
DE90010354/GAR 052,889 PC A03/MF A01 


UCRL-ID-103335 


Prediction of high-voltage, broadband rf pulse generation 
from an air gas avalanche switch. 
DE90010183/GAR 051,115 PC A03/MF A01 


UCRL-ID-103346 
HUGOFIT and HUGOPLOT: Computer codes for plane 
shock wave analysis with materials that have non-simple 
Hugoniots. 
DE90010284/GAR 050,791 PC A04 
UCRL-ID-103429 
Computational physics at the National Energy Research 


Supercomputer Center. 
DE90010283/GAR 052,948 PC A06/MF A01 
UCRL-ID-103470 


Altitude-velocity envelope for a movi 
DE90010285/GAR 052, 


UCRL-ID-103473 
Pee ange of disruptions in the Microwave Tokamak 


Experiment, MTX. 

DE90010352/GAR 052,951 PC A03/MF A01 
UCRL-ID-103480 

Materials Fabrication Division/Precision Engineering Pro- 


a am Combined Bibliography (1970-1989). 
1E90010286/GAR 051,809 PC A06/MF A01 


UCRL-ID-103486 


Microwave Tokamak Experiment: Overview and status. 
DE90010287/GAR 052,609 PC A03/MF A01 


UCRL-ID-103509 


Advanced multilayer x-ray optics. 
DE90008228/GAR 053,055 PC A03/MF A01 


051,083 PC A02/MF A01 


neutron detector. 
8 PC A03/MF A01 
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UCRL-ID-103611 
= A computer program for 2-D reactive flow simula- 


ns. 
DE90010349/GAR 052,888 PC A03/MF A01 
UCRL-ID-103766 


DOE requirements for the next generation controller. 

DE90010288/GAR 052,395 PC A03/MF A01 
UCRL-ID-103808 

Comparison of propagation and absorption of FEL-generat- 

ed microwaves with theory. DOE Milestone report micro- 

wave tokamak e: iment, March 1990. 

DE90010369/GAI 052,953 PC A03/MF A01 


UCRL-ID-104092 


TESS computer code user’s manual. 
DE90010353/GAR 052,952 PC A03/MF A01 


UCRL-JC-102929 


Electron cyclotron current drive experiments on Dill-D. 
DE90010758/GAR 052,955 PC A02/MF A01 


UCRL-JC-103123 


Scattering and localizability of = power in CIT. 
DE90011468/GAR 052,964 PC A02/MF A01 


UCRL-JC-103244 
Paste extrudable explosives: Their history and their current 


status. 
DE90009438/GAR 052,835 PC A03/MF A01 
UCRL-JC-103302 


Modeling pulse driven antenna systems with finite differ- 


ences. 

DE90010682/GAR 051,106 PC A02/MF A01 
UCRL-JC-103431 

Critical appraisal of model simulations. 

DE90010694/GAR 050,553 PC A03/MF A01 
UCRL-JC-103441 


ALPAL Matrix Editor for symbolic Jacobians. 
DE90010639/GAR 051,005 PC A03/MF A01 


UCRL-JC-103498 
Analysis of explosions in hard rocks: The power of discrete 


element modeling. 

DE90010689/GAR 052,857 PC A04/MF A01 
UCRL-JC-103512 

Modeling jet penetration in glass. 

DE90010683/GAR 052,851 PC A02/MF A01 
UCRL-JC-103520 


New approach for the determination of electronic structure. 
DE90010479/GAR 053,003 PC A03/MF A01 


UCRL-JC-103562 
New results from Nevada: A test of Newton’s law using the 


BREN tower and a high den round gra 
DE90010690/GAR - $ 53, 108 Pe AOS) Ri A01 


UCRL-JC-103579 
= to turbulence: An example of scientific audioliza- 


e90010637/GAR 052,892 PC A03/MF A01 
UCRL-JC-103580 
Preconditioned time-differencing for the parallel solution of 


the heat equation. 
DE90010636/GAR 052,057 PC A02/MF A01 
UCRL-JC-103587 


Nocturnal flow on a western Colorado slope. 
DE90010863/GAR 050,547 PC A02/MF A01 


UCRL-JC-103591 


Parametric investigation of electrical effects on aerosol 
scavenging by droplets over large fires. 
DE90010866/GAR 050,572 PC A03/MF A01 


UCRL-JC-103609 
Electronic structure and phase stability properties of Al-Li 


alloys. 

DE90010632/GAR 052,009 PC A03/MF A01 
UCRL-JC-103610 

First principles examination of phase stability in FCC-based 


ordered Ni-V alloys. 
DE90010635/GAR 052,010 PC A02/MF A01 
UCRL-JC-103614 


SiC film deposited by pulsed excimer laser ablatio: 
DE90010634/GAR 053,008 PC ‘A02/MF A01 


UCRL-JC-103626 
a — methodology for remote detection of buried 


land mi 
E9001 10633/GAR 052,840 PC A03/MF A01 
UCRL-JC-103629 


Cluster formation in laser-induced ablation and evaporation 
of solids observed by laser ionization time-of-flight mass 
spectrometry and scanning tunneling microscopy 

DE90010876/GAR 116 °C AC ‘A02/MF AO1 


UCRL-JC-103630 


Nanometer-scale pulsed laser eas of the basal 
plane of graphite observed with STM. 
DE90010873/GAR 059,012 PC A02/MF A01 


UCRL-JC-103865 


pica gma interaction in the presence of the electro- 
netic field: Nucleon-nucleon bremsstrahlui 
10871/GAR 053,115 PC 03/MF A01 


Papeete 
Molecular dynamics studies of surface indentation in two di- 


mensions. 
DE90010874/GAR 052,014 PC A02/MF A01 


UCRL-JC-103872 


New surface atomic structures for  Ill-V(110)-p(1x1)- 
Sb(1ML): Chemical bonding and electronic structure. 
DE90011230/GAR 053,019 PC A02/MF A0O1 


UCRL-JC-103969 


Preliminary evaluation of ADPIC model performance on se- 
lected ANATEX releases using observed, analyzed, and dy- 


namically predicted winds. 

DE90010638/GAR 051,410 PC A02/MF A01 
UCRL-LR-103168 

Line simplification and di 

DE90010194/GAR 
UCRL-LR-103555 


Theoretical study of the near uv photoabsorption by the 
Kr(sub 2)* excimer. 
052,931 PC A10/MF A02 


igital cart 
Ooes0e BC ATW A11/MF A01 


DE90011460/GAR 
UCRL-MA-103420 


Security Profile Inspector (SPI) for the — operating 
system requirements specifications docume: 
DE90010680/GAR 051,007 PG A03/MF A01 


UCRL-MA-103421 


SPI/VMS user manual. Version 1.0. 
DE90010693/GAR 051,008 PC A03/MF A01 


UCRL-MA-103440 
7 user manual: Security Profile Inspector. Version 


DE90011503/GAR 051,085 PC A03/MF A01 
UCRL-21221 


Ozone and acid-precipitation on western coniferous forests. 
DE90011014/GAR 051,416 PC A03/MF A01 


UCRL-21223 


Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, Hazardous waste man- 


agement units. 
DE90010752/GAR 052,668 PC A08/MF A01 
UCRL-21223-APP 


Lawrence Livermore National Laboratory RCRA Part B 
health risk assessment. Phase 2, Hazardous waste man- 


— units: Appendices. 
90010762/GAR 051,452 PC A25 


UCRL-21239 
Design of a gun system for in-situ compressive strength 


measurements. 
DE90008783/GAR 052,440 PC A04/MF A01 
UCRL-52000-90-3 


Energy and Technology Review, March 1990. 
DE90008230/GAR 051,360 PC A03/MF A01 


UCRL-99297 


Materials for high average power | 
DE90010744/GAR 


UCRL-99623 
—_ gas gun system for launching building material into 
low earth orbit. 


(5290010745/GAR 053,232 PC A03/MF A01 
UCRL-100211 
Modeling of Zircaloy cladding degradation under repository 
itio 


conditions. 

DE90011467/GAR 051,535 PC A03/MF A01 
UCRL-100808 

—- packaging technology with laser-patterned inter- 


connec! 
051,183 PC A02/MF A01 


052,92 927 PC A03/MF A01 


5e90010743/GAR 
UCRL-100841 
Seismic a eae for velocity and attenuation structure in 


Befe0010742/GAR 051,303 PC A02/MF A01 
UCRL-101292 


Brilliant pebbles. 
DE90010756/GAR 


UCRL-101659 
Multiframe x-ray images from a single meander stripline 
coated on a microchannel plate. 
053,107 PC A03/MF A01 


052,299 PC A03/MF A01 


DE90010741/GAR 
UCRL-101690 
Ambient-temperature creep failure of silver-aided diffusion 


bonds between steel. 

DE90010687/GAR 051,958 PC A03/MF A01 
UCRL-101735 

Climate Caucus report: Opportunities for bridging the gaps 


from effects to i 
DE90010877/GA\ 050,555 PC A03/MF A01 
UCRL-101997 


Numerical simulation of aerosol scavenging by ice-bearing 


convective clouds. 
DE90010676/GAR 050,570 PC A02/MF A01 
UCRL-101998 


Parameterization of aerosol scavenging in a convective 


5E90010865/GAR 050,571 PC A02/MF A01 
UCRL-102201 

Development of a large scale Nd:YAG growth process. 

DE90010746/GAR 052,928 PC A02 
UCRL-102285 

Selection criteria for container materials at the proposed 


Yucca Mountain high level nuclear waste 
DE90010686/GAR 052,664 ‘A02/MF A01 


UDR-TM-89-15 


UCRL-102333 
phe corny se interatomic potentials for transition metals 


BE9001 1233/GAR 052,016 PC A02/MF A01 
UCRL-102393 


Search for high energy low vulnerabil 
DEBO00S436 GAR 052 B84 


UCRL-102395 
Development of a high-tensile-strain plastic-bonded TATB 
e . 
9001 1463/GAR 052,847 PC A02/MF A01 
UCRL-102438 


Massively parallel Fokker-Planck calculations. 
DE90010691/GAR 052,954 PC A02/MF A01 


UCRL-102494 
Kinetic modeling of ethene oxidation at low and intermedi- 


ate temperatures. 
050,884 PC A03/MF A01 


explosives. 
PC A02/MF A01 


DE90005998/GAR 
UCRL-102495 

Engine knock predictions using a fully-detailed and a re- 

DE90005992/GAR 050,882 PC A03/MF A01 
UCRL-102496 

Combustion of n-butane and isobutane in an internal com- 

bustion engine: A comparison of experimental and model- 

ing results. 

DE90005993/GAR 050,883 PC A03/MF A01 
UCRL-102497-1 


Shock tube ignition of isomers of octane. 
DE90005991/GAR 050,881 PC A03/MF A01 


UCRL-102578 
Burning mechanism and —— rate of RX-35-AU and 
pte had oa a 


hybrid closed bomb-strand burner. 
DE90010677/GAR 052,841 PC A03/MF A01 
UCRL-102581 
pe pr ome | composite explosive energetics: |, The role 
DE90010692/GAR 052,842 PC A03/MF A01 
UCRL-102584 


Numerical of silane combustion. 
DE90006002/GAR 050,885 PC A03/MF A01 


UCRL-102597 
Corrosion product identification and relative rates of corro- 
ee ee 
DE90011464/GAR 051,947 PC A03/MF A01 
UCRL-102623 
aga linac energy regulation via injector current modu- 


E0001 0678/GAR 053,100 PC A02/MF A01 
UCRL-102667 

KD*P frequency doubler for high average power applica- 

e90010747/GAR 052,929 PC A02/MF A01 
UCRL-102737-REV.1 

pe A Partitioning and Optimizing SISAL Compiler. Revi- 


sion 1. 
DE90010679/GAR 051,006 PC A03/MF A01 
UCRL-102758 
Applications of strained layer superlattices. 
DE90011204/GAR 053,017 PC A03/MF A01 
UCRL-102778 
Auto-ignition temperatures of binary mixtures of alkanes in 
a closed vessel: i between experimental meas- 


urements and 
DE90007856/GAR 
UCRL-102785 


Treatment and destruction of 
DE90010688/GAR 


UCRL-102927 


Hierarchical 2 to large 
DE90010681/GAR 
UCRL-102982 


LLNL/UC AMS facility and research program. 
DE90010864/GAR 053,111 PC A02/MF A01 


UCRL-102983 


New LLNL AMS 
DE90010868/GA\ 


UCRL-102985 


Application of AMS to the 
DE90010869/GAR 


ete 


050,887 PC A03/MF A01 
hazardous chemical wastes. 
051,556 PC A02/MF A01 


space structure control. 
053,248 PC A03/MF A01 


” 053,113 PC A03/MF A01 


sciences. 
052,124 PC A03/MF A01 


systems for AMS: 
5E9001 0867/GAR 


UCRL-102987 


LLNL ion source: Past, 

DE90010870/GAR 
UCSC/IMS-90/1 

Toxi of Oil Spill 

PB90-250267/GAR 
UDR-TM-89-15 


vs. sequential. 
053,112 PC A03/MF A01 
and future. 
053,114 PC A02/MF A01 


1,717 PC A08/MF A01 


B4C. 
051,873 PC A03/MF A01 
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UDR-TR-89-12 


COMBIMAN 
AD-A222 735/3/GAR- 


UDR-TR-90-04 


poy ey ness and Failure aoe in Commer- 
1 A1-Li Sheet at Cryogenic Temperatu 
AD-A222 803/9/GAR 051,988 PC A03/MF A01 


UDR-TR-90-57 


Metal | Processes in Multi-Component Rare Earth- 
Transition Metal Permanent Magnet Alloys. 
AD-A222 891/4/GAR 051,990 PC A02/MF A01 


UILU-ENG-88-2012 


Pavement Performance Analysis of the Illinois Interstate 


y System (interim Report). 
poo 265766/GAR 050,867 PC A03/MF A01 


UILU-ENG-89-2242 


NETRA: A Parallel Architecture for ane? Vision Sys- 
tems 2: Algorithms and Performance Evaluation. 
N90-21557/5/GAR 051,068 PC A03/MF A01 


UILU-ENG-90-1726 
Potential performance of methods for parallelism across 


time in ODEs. 
DE90010992/GAR 051,009 PC A03/MF A01 
UILU-ENG-90-2214 


Single-Pass Memory System Evaluation for Multiprogram- 


ming Workloads. 
AD-A222 808/8/GAR 050,950 PC A03/MF A01 
UILU-ENG-90-2215 


Efficient Instruction Sequencing with Inline Target Insertion. 
AD-A222 807/0/GAR 050,971 PC A04/MF A01 


UIUCDCS-R-90-1587 
Potential performance of methods for parallelism across 


time in ODEs. 
DE90010992/GAR 051,009 PC A03/MF A01 
ULRF-453/CAR 


Preliminary patna of Oblique lonogram Automatic 


Scaling 
AD-A222 2/0/GAR 050,535 PC A03/MF A01 
ULRF-454/CAR 


of DORIS Automatic Scaling. 
AD-A223 106/6/GAR 050,539 PC A03/MF A01 


UMIACS-TR-89-48 


Maintenance = Reuse-Oriented Software Development. 
N90-21531/0/GAR 051,014 PC A03/MF A01 


UMIACS-TR-89-75 
Integrating Automated Support for a Software Management 


Cycle into the TAME System. 
N90-21532/8/GAR 051,015 PC A03/MF A01 
UMIACS-TR-90-54 


Place/Transition Nets with Debit Ar 
AD-A222 724/7/GAR 


UMIACS-TR-90-58 


— *. _a Decomposition Approach for Real-Time 
a Stochastic 


prowen yh Model. 
AD-A222 726/2/GAR 052,075 PC A03/MF A01 
UMR-FDB-16 

eevee of Micellar Oligomeric and Monomeric Sodium 


0-Undecenoate. 
AD-AD2 570/4/GAR 050,750 PC A03/MF A01 
UMTA-LA-11-0050-90-1 


Version 8 (User’s Guide). 
050,620 PC A17/MF A02 


050,968 PC A03/MF A01 


pees cag | Local Transportation Service for Improved 
Suburban Mobility: The Problem of Accessibility for the El- 
derly and Low Income Residents. 

PB90-246802/GAR 053,342 PC A07/MF A01 


UMTA-NC-11-0015-90-1 
Coordination of ~—— Public Transportation Services in 


Three Southeastern 
PB90-254111/GAR 053,343 PC A06/MF A01 

UMTA-TX-11-0020 
i Service Strategy to Meet a 


pom of Travel Needs. 
PB90-246794/GAR 053,341 PC A08/MF A01 
UR-1101 


extractions of x and Q(sup 2) dependence of 
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